











NUNLI is also used in the mode circuits (zone 2-15C) and to initiate the rewind pulse
circuits (2-8E). NULRW from U134-12 (zone 4-4E) is applied to U71-11 (zone 3-15E) to
establish the state of the rewind status circuits. The output of U82-6 (zone 3-11D) is applied
to the motion control circuits at U83-9 (zone 3-13F) to start tape motion.

When BOT is sensed (BOT at U132-13, zone 4-5E), the rewind part of the process ends, but
unload rewinding motion continues until interlock is broken (INTLK low = false at U134-
1, zone 4-4E). BOT also is applied to the PNU RETURN flip-flop at its presetting input
NAND gate (U156-10), and clock input U146-11 (zone 4-4G). At C4 count, flip-flop input
U146-13 (zone 4-4G) clears the flip-flop disconnecting the PNU RETURN line, which turns
off the blower/compressor motor. When interlock is broken (NINTLK high = false at
U204-5, zone 4-3E), U205-9 changes state, disabling the reel servo amplifiers (NRSAE high
= false).

5.9.2.3 Tape Load/Unload Procedure Counters — The tape loading procedure employs two counters: a
try counter and a sequencing counter.

The try counter provides for automatically making a second attempt to start the loading sequence if
the first attempt falls, but it inhibits repetitious recycling. The try counter is cleared and reset by an
input at U123-2 and 3 (zone 4-10C) from NOR gate output U154-8 (zone 4-13C). Inputs to the NOR
gate are the master reset pulse (NMRSTP), load reset pulse (NLRSTP), unload signal (NUNLC2) and
delayed interlock (NDINTLK).

The try counter is incremented by a low input at U123-14 which primarily would reflect the output of
NAND gate U116-6 (zone 4-12B). At sequence count one output (C1), the inputs to the NAND gate
are C1, try counter zero (NT2), and the inverted NSMRL input. This increments the counter to T1. At
NC3 time from the sequencing counter, NOR gate input U186-13 is low, U186-11 is high, U176-10 is
low and the try counter is incremented to T2. When the counter outputs are high (at T3) at U123-1 and
9, the output at NAND gate U133-11 is low and reports a load fault at load fault NOR gate U121-3,
preventing a third try. The NSMRL input at P8-8 inhibits a second try when a small reel is loaded.

The sequencing counter is reset by the reset (RST) input to the counter at U195-2,3 (zone 4-15D). It is
incremented by pulses from the low tape sensor P8-42 (zone 4-17D) after these pulse counts have been
divided by five at divider output U165-11 (zone 4-16B). Application of the pulses are on the condition
that no load fault has occurred, i.e., the load fault status signal NLDFS at U125-5 (zone 4-17B) is high
= false.

The pack sense assembly A4 located on the base assembly (drawing No. 107189) contains an optical
detector that senses a low tape condition on the takeup reel. The pack sense assembly output are pulses
(PKSN) coupled via TB2 and J21-30 to the control M module J8-42 where they become LOW TAPE
SENSOR. The optical detector senses two reflective tabs placed on the inside of the takeup reel flange.
The detector looks at these tabs through two slots in the side of the reel opposite the tabs. Each time
the reel turns, the two tabs are sensed. This produces two low tape sensor counts per revolution of the
reel, provided there is not enough tape on the reel to block the path between the detector and the tabs.

In rewind mode, when the tape on the takeup reel is down to about 9.525 mm (0.375 in), the low tape
sensor begins issuing pulses, the first one of which is used to slow tape motion so the reels can stop at
BOT. In forward motion, the pulses are sent to the logic until the tape on the takeup reel is sufficient to
intercept the sensor path. These pulses, at the rate of two pulses per turn, are sent through P8-42 to
U125-4 (zone 4-17B).
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During the load process, if no load fault exists, NLDFS will be high = false at U125-5 and U125-6 will
apply the inverted pulses to U165-1. The output of U165-11 of the divider will be one pulse per five
inputs, or one per 2-1/2 turns of the reel, at NAND gate input U175-12. If the transport is in load
status (NLDS at NOR gate U175-9) then U175-11 will issue low load count pulses. These are applied
to the sequencing counter incrementing input U195-14.

The outputs of the sequencing counter are applied to decoder inputs U185-12, 13, 14, 15. Decoder
outputs are low at times which correspond to the count which is the chip pin number minus 1 (e.g.,
U185-1 is low at the zero count, U185-2 is low at the first count, etc.). These counts are low = true
NC1, NC2, etc. When inverted they are Cl1, C2, etc. The counts are used to cue the various loading
process steps [backwrap (BKW), thread (THD), set tape loops (STL), etc.] (Tables 5-4 and 5-5).

Table 5-4 Load/Unload Sequence Control Count Applications
(Schematic No. 104745)

Decoder Pin Count* Distribution/

(Zone 4-15, 16D) |(N = Low) |Zone Mode Effect

U185-1 NCO U202-11/4-4B  |Load Opens cartridge if not open and no
fault exists.

U174-4/4-4E Unload Commands supply reel reverse if in-
terlocks are not made (after BOT is
reached).

U185-2 NC1 U202-10/4-4B |Load/ Opens cartridge if not open, tape is in
Unload path, and no fault exists.

U122-11/4-17F {Load If air pressure 1s correct, issues PSOL
command.

U174-5/4-4E Unload Starts supply reel reverse if interlocks
are not made (after BOT is reached).

Cl1 U116-4/4-12C Load Increments try counter if a small reel
has been sensed and if one try has not
already been made.

U135-3/4-9F Load Starts backwrap if in load status,
small reel has not been detected, and
there is no tape in path (not a midreel
load).

U185-3 NC2 U202-9/4-4B Load/ Opens cartridge if not open and no
Unload fault exists.

U145-11/4-8G | Load Trailing edge starts threading process
if in load status.

U185-4 NC3 U132-9/4-12B | Load Initiates load fault status if carriage is
not open or if air is not correct.
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Table 5-4 Load/Unload Sequence Control Count Applications (Cont)
(Schematic No. 104745)

Decoder Pin Count* Distribution/

(Zone 4-15,16D)|(N=Low) | Zone Mode Effect
U144-12/4-9E |Load Clears backwrap flip-flop.
U186-13/4-12D |Load Increments try counter.

C3 U183-1/4-5B Unload Closes cartridge if unload is complete,
there is no tape in path, and cartridge
is open.

U185-5 NC4 U125-1,2/4-14D | Unload Inverts to C4 and goes to U156-13/4-
6F to terminate process if in unload
status.

*Counts are produced only under the following conditions (zones 4-16B, 17B):

Mode NLDFS (U125-5) | NLDS (U175-9) | NTIP (U175-2)| UNLI (U175-1)
Load High = False Low = True N/A N/A
Unload High = False N/A High = False | High = True

Table 5-5 Try Counter Outputs
(Schematic No. 104745, zone 4-10D)

Try No. U123-12,1 U123-9 U133-11 Effect

TO (reset) |Low Low High Enable

T1 (first)  |High Low High Permits try
T2 (second) [Low High High Permits try
T3 (third) |High High Low Inhibits try

Counter output U195-11 is inverted and applied to clock flip-flop U166-11, (zone 4-13E). Flip-flop
output U166-9 is applied to NAND gate input U133-10 (zone 4-11D). If BOT is reached, load status
ends (LDS low), so U133-8 cannot issue a low fault output. If counts stop before BOT is reached,
U133-9 will go low, producing a load fault. Also, counter outputs to the decoder are binary; A = 1, B
= 2, C =4, D = 8. D clocks the flip-flop such that output U166-9 goes high at count 16 (the next
binary order). This allows for about 92 m (30 ft) of tape to pass, while searching for BOT, without
signalling a time-out load fault.

5.9.2.4 Automatic Tape Loading Sequence - When the load command is issued by pressing the
LOAD/REW switch, the logic goes through a series of steps based on feedbacks from status sensors
and cued by the sequencing counter. The hardware circuits which make the decisions are shown in
Schematic No. 104745, sheets 1 through 4. The logic flowchart for the procedure is in the same draw-
ing, sheet 5. Sensor feedbacks are shown in Figure 4 in Volume 1.
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[f tape is in the path and air status is satisfactory for operation after the LOAD/REW button is
depressed, interlocks will have been made (Paragraph 5.6.6.5). NDINTLK will be applied (zone 2-6G)
and rewind mode will be commanded by the resulting low = true rewind pulsc (NREWP). The tape
will stop at BOT, and the load will be completed.

[f interlocks are not made when the LOAD /REW command is processed, the automatic load sequence
will be initiated by the low = true load pulse (NLDP).

Pulsing is developed by the series of flip-flops (zones 2-8G,F to 7G,F) activated by the LOAD/REW
switch. While the momentary switch is depressed, J10-23 is connected to ground, which presets the first
flip-flop in the series. The resulting Q output (U36-5) sets the next flip-flop at clock B (CLKB) time.
(Refer to Paragraph 5.6.6.1 for system timing details.) When the switch is released, J10-23 is dis-
connected from ground, U36-4 goes high and U36-1 goes low. This clears the first flip-flop while the
second stays in the set state until cleared by an unload (NUNL1) or load status {NLDS) signal at NOR
gate U183 inputs 12 or 13 respectively.

The Q output at U35-5 applies a high at NAND gate input U24-4 while the Q output at U34-6 applies
a high to NAND gate U24-5 producing a load reset low = true output (NLRSTP) at U24-6. This is
sent to EXCLUSIVE NOR gate input U154-10 (zone 4-14 D) to reset the load sequence counters and
control circuits. At clock B time, the output of U35-5 (zone 2-7F) causes the next flip-flop to change
state terminating the NLRSTP pulse (U24-6) and applying its high Q output o NAND gate U33-10
which, while Q output at U34-8 is hlgh causes NAND output U33-8 to initiate a low load pulse
(NLDP) at U46-6 (TP18). This pulse is terminated when the Q output at U3«-8 changes state at the
next clock B time. NLDP is sent to U136-10 (zone 4-11G) to preset the load status (LDS) flip-flop and
U1353-10 (zone 4-9G) to preset the thread status (THDS) flip-flop. It is also inverted and used as a
condition for output of NAND gate U131-3 (zone 4-11A).

If no cartrldge is in place or if the cartridge is sensed as neither open nor closed, U131-3 (zone 4-11A) is.
low, causing a load fault signal at U121-8 (zone 4- 8B) and a load fault status lovel (NLDFS) at the Q
output (U192-6) of the load fault flip-flop. NLDFS is applied to U125-5 (zone 4-17B) as one of the
conditions in the network that issues the load count signal to U195-14 to increment the sequence
counter U195, and decoder U185 (zone 4-15D,4-14D). If NLDFS is true=low at U125-5, the reel
turning pulses from the low tape sensor are prevented from entering the divide-by-five chip at U165-1
(zone 4-16B).

If the cartridge is in place, U185-2 (zone 4-15D) issues count C1, which clocks backwrap (BKW) flip-
flop U135-3 (zone 4-8F), and NCI, which clocks the air control flip-flop (U122-11) at zone 4-17F.
Since, during normal load sequence, interlock is not made (NINTLK at U154-6, zone 4-15G, high =
false), U111-8 (zone 4-14F) issues pressure solenoid command (PSOL).

If no load fault exists, U192-6 (zone 4-7B) will be high and U123-3 (zone 4-6B) will be low, clearing the
cartridge command flip-flop (zone 4-4A). This causes Q output U126-8 to initiate the NCOC com-
mand to open the cartridge.

At NCl1, the backwrap flip-flop is enabled to be set (by the output of U155-6, zone 4-9G), provided the
inputs (U134-9, 10, 11) are high. This indicates that load status (LDS) mode is set (U134-11), a midreel
load condition does not exist (U134-10) and the try counter output (U123-9, zone 4-10C) indicates no
more than one previous try has been made (U123-9 high).

Load sequence count NC2 is applied to thread command flip-flop U145-11 (zone 4-7G). The NTHD

output (U145-8) is sent to U213-10 (zone 4-5D) to initiate the supply reel forward (SRF) command
and continue takeup reel forward (TRF) command.
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Figure 5-32 Capstan Servo Block Diagram

Load sequence count NC3 (zone 4-14D) applied to OR gate U144-12 (zone 4-9E) initiates clearing of
the backwrap flip-flop (zone 4-8F). NC3 at U132-9 (zone 4-13B) is inverted to C3 and applied to
NAND gate U131-4, which checks the cartridge open signal CO N.O. for a possible load fault. U131-
11 (zone 4-12B) similarly checks for air system faults.

When tape appears in the path (BOT or NAOK), U176-12 (zone 4-7E) presets flip-flop U196-4 (zone
4-12E). The succeeding two flip-flops, clocked by CLKE, provide a delayed output at U205-5, which
sets the tape loop command (STL) flip-flop. This delivers STL (zone 4-7G) to the reel servo motion
commands at zone 4-4C. The takeup reel reverse (TRR) and supply reel forward (SRF) commands
provide slack tape to form the loops.

When loops are set and interlock is made (NINTLK at U213-13, zone 4-6E), takeup reel reverse
(TRR) and supply reel reverse (SRR) are commanded (zone 4-1C,D). When BOT is sensed, U146-11
(zone 4-4G) is high and output U146-8 terminates motion.

5.10 CAPSTAN SERVO (Figure 6 in Volume 1)

5.10.1 Capstan Servo Overview

The capstan servo is a velocity management system which acts as the tape mover that pulls tape across
the magnetic head assembly for data recording or reproduction. The capstan servo consists of the
functional blocks shown in Figure 5-32.

The heart of the servo is the summing amplifier which receives current signals from three sources, sums
them, and forces the power amplifier to the proper voltage. The power amplifier applies this voltage to
the capstan motor, which responds with the appropriate speed. The capstan tachometer is shaft-
coupled to the capstan motor and produces a frequency output proportional to the speed of the
capstan motor. This frequency is converted to voltage, which is the tachometer feedback required for
constant velocity operation.
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Figure 5-33 Capstan Servo Waveform for Forward Start and :Stop

The primary inputs to the capstan servo are the logic control signals. These signals initiate either a
positive or negative ramp for forward and reverse operation, or a long rewind ramp used to accelerate
the capstan motor to rewind speed. The ramp slopes and final velocities for forward and reverse are
adjusted to achieve the desired start/stop characteristics.

Figure 5-33 illustrates typical capstan servo waveforms. The following sequence of events describes the
normal operation of the capstan servo.

1.

2.

With power applied and tape loaded interlock made, the capstan power amplifier is enabled.

Upon receipt of an ISFC command, capstan drive current is applied in the forward direc-
tion. The magnitude of the current is constant and determines the constant rate of accelera-
tion.

As the capstan approaches synchronous speed, the difference between the commanded
speed and the actual speed decreases as does the capstan drive speed.

A small error signal determined by the loop gain is required to overcome running losses,

When ISFC is terminated, tha polarity of the drive current is reversec. This reverse current
is maintained at a constant level for a fixed time.

At the end of the reverse current pulse the capstan motor drive voltage is brought to and
held at ground level to produce a dynamic braking effect.

NOTE
The synchronous reverse mode (ISRC) procedure is
identical except for reversals of direction and drive
current.

Each time power is applied to the unit, the power distribution block generates a reset signal
(NPORST) to the velocity decoder on the control M PCBA and the capstan control logic on the
capstan/regulator PCBA. After tape is loaded into the vacuum column, the interlock signal
(NINTLK) from the air load/control function goes low and enables the capstan amplifier.
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The system control function, upon receipt of a motion command, supplies the following signals to the
capstan mode control logic: drive (NDRYV), direction (REV), motion (NMOT), and speed greater than
80 percent (N>80%) (N indicates low = true).

The power amplifier provides drive to the capstan motor via J11 and TBI-3 on the interconnect D1
PCBA.

Tachometer pulses, from the optical sensor mounted on the capstan shaft, are amplified on inter-
connect F1 PCBA. The signalis routed through interconnect D1 PCBA to control M PCBA where it is
squared and sent to the velocity decoder and the interface (TACHP). The velocity decoder generates a
20 us pulse for each tachometer pulse input. This is called NTAP2 and is sent to the capstan/regulator
PCBA where it is converted by the tachometer frequency/voltage converter to the feedback analog
(ANALOG TACH) signal for the capstan summing amplifier.

5.10.2 Capstan Serve PCBA

The capstan/regulator PCBA develops the capstan drive motor power inputs CM(-) and CM(+),
provides primary regulation of dc¢ voltages, develops the rewind power ramps for the reel servo system,
converts capstan tachometer frequency output to proportionate voltages, controls cartridge motor
power, and processes vacuum, pressure, and write protect solenoid signals. Capstan/regulator PCBA
circuits are shown on Schematic No. 104757.

The capstan motor drive power is developed from the £36 V unregulated input by the power ampli-
fiers (zone 2-3B) on the basis of inputs through capstan/regulator edge connector P11, as shown at the
lefthand side of sheet 2. The amplifiers are enabled by the interlock signal (NINTLK) from the control
M PCBA and power-on reset (NPORST) from the regulator circuits (zone 3-1G to 2-8H).

Application of the start ramp, forward stop ramp, or reverse stop ramp (zone 2-7B,C) is controlled by
the output of the mode control circuits (zone 2-7E through 2-7F). Direction of application of the start
ramp is determined by the output of the forward-reverse switch (zone 2-7D) on the basis of the reverse
(REV) signal input (zone 2-12E) as inverted at U7-8 (zone 2-9E). The start ramp is terminated when
the capstan speed reaches 80 percent of nominal tape speed. (N>80% input at P11-25 will be low =
true.)

Capstan drive speed is determined by summing amplifier output U9-6 (zone 2-7D) on the basis of
tachometer feedback pulse (NTAP2) through P11-57 (zone 2-12D) when the tachometer circuits are
enabled (NTEN input at P11-17).

In rewind mode, the rewind ramp (NRWR) command at P11-38 (zone 2-12B) initiates the rewind
ramp generator (zone 2-8B,9B), the output of which is also integrated in the summing amplifier out-
put.

Circuits which execute the cartridge open command (NCOC) and cartridge closed command (NCCC)
are shown on sheet 3, starting with the command inputs at zone 3-10D. The active command is applied
to the cartridge motor driver amplifier (zone 3-8D). When the driver is enabled (ENBL at Q53, zone 3-
8C), the amplifier output is applied to the bases of Q37 and Q38. If the output is high, Q38 is turned off
and Q37 turned on. This pulls down the base of Q36, causing it to connect +24 V to the CART MTR
(+) output at P11-30 and 70 (zone 3-1D) and while Q36 is switched on, Q43 is off.

If the amplifier output is low, the states of Q36 and Q43 are reversed, in which case the -24 V source is
connected to CART MTR (+) output. The + sign at the output in this case means more negative than
the return line designated as CART MTR (-). It may be convenient to think of the CART MTR (+)
line as the output line (its electrical polarity indicating the direction of motion with + for forward) and
the CART MTR (-) as the return line.
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Vacuum transfer command (NXFR) input at J11-39 (zone 3-10B) is a command to redirect the appli-
cation of the vacuum source by controlling the vacuum valve solenoid. When NXFR is low = true,
Q44 (zone 3-4C) is switched off, causing Q45 base to be pulled down. This turns Q45 on, which
connects the vacuum solenoid return (VAC SOL RET) to ground.

Reel servo amplifier enable (NRSAE) command provides a low at J11-58, which is inverted and cuts
off Q54 (zone 3-6C). This low output of Q54 then turns on Q46. This applies a high to NOR gate
inputs Ul1-1 and 2. The inverted output at U11-3 is a low = false file protect (1'PT) status signal. The
high output of Q46 also turns on Q47, connecting the write protect solenoid return (WP SOL RET)
line to ground. If the write enable ring is in place, WP1 N.O. input at J11-69 (zone 3-10B) is high. The
high input is regulated in VR7 (zone 3-7B) and applied to the base of Q46. This turns Q46 off causing a
low at NOR gate inputs Ul1-1,2 and a high = true FPT output at J11-19 (zone 3-1B). The Q46 low
output also turns Q47 off, which disconnects the write protect solenoid return line from ground,
causing the WP1 N.O. input at P11-69 to continue until the circuits are reset. P1°-79 input is not used.

The upper half of sheet 3 contains the regulation circuits, which are covered in Paragraph 5.5.

5.11 WRITE FUNCTION (Figure 7 in Volume 1)

NOTE
With the exception of the input/output signals on J7,
no mnemonics appear on the write schematic (Draw-
ing No. 104810). Input/output signals on J6 and in-
ternal signals on the write PCBA have been assigned
mnemonics for use in the following text and block
diagrams. The mnemonics are related to the sche-
matic by chip and pin numbers but the mnemonics
themselves do not appear on the engineering drawing.

5.11.1 Write Function Overview
The write function records digital information on tape. The recording density is ANSI and 1BM
compatible, 9-track NRZI or PE Figure 5-34 is a simplified block diagram of the write function.

Assume power is applied and a reel with a write enable ring is installed on the supply reel. Switch S8,
on the base assembly, closes and supplies write power (WPI N.O.) via P21-29 and 32 to the cap-
stan/regulator PCBA (J11- 69) and to the write PCBA (J7-24 and 60) where it s designated as WRT
PWR. If the write enable ring is not installed on the reel, WPI N.O. is not applied to the circuitry.

The high density signal (NPE on control M PCBA; NHID on write and data L PCBAs) from the
control M PCBA (J8-25) is coupled to the write control logic on the write PCBA. The demlty com-
mand is received from the tape formatter via the M8940 interface module. NHID (or NPE) is used to
select either PE or NRZI format (high = NRZI, low = PE).

When a load command is detected, the air load/control function provides a:low reel servo enable
signal (NRSAE) to the capstan/regulator PCBA via J8-34. The WP1 N.O. signal from S8 (P21-29 and
32) and NRSAE from the air load/control function (J8-34) are applied to the write driver on the
capstan/regulator PCBA. The write driver provides a low file protect signal (FPT) to the system
control function via J11-19, and a low holding path feedback write lockout signal (W.P. SOL RET) to
the WLO solenoid, K2 via J11-33 and 73.
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W.P. SOL RET is coupled through the interconnect F1 PCBA (P21-27 and 28) and energizes the WLO
solenoid K2 which holds S8 closed and maintains WP1 N.O. If WPI N.O. is not present, the write
driver provides a high FPT signal to the system control function (JI11-19) and a high W.P. SOL RET to
the WLO solenoid (J11-33 and 73). The high W.P. SOL RET does not energize the WLO solenoid and
no WPI N.O. is available. TP51 (capstan/regulator PCBA) is used to monitor the file protect signal
and TP58 (capstan/regulator PCBA) is used to monitor the write lockout feedback signal.

[f the transport is selected, ready, and on-line and the system control function detects both interface
write and interface motion commands, the system control function provides a high motion signal
(MOTION) via J8-28 and a low write signal (NWRT) via J8-26 to J7-26 and J7-25, respectively of the
write control logic.

The interface input data lines (IWDP, IWD0-1WD?7) are routed to the write data buffers via J2 of the
M8940 interface module. M8940 also provides the write amplifier reset strobe (IWARS) to the write
control logic via J7-46, and the write data strobe (IWDS) to the write strobe logic via J7-47.

5.11.2  Write/Deskew PCBA

The write/deskew PCBA (write PCBA) accepts data in binary form from the kost system, prepares it
for recording in either PE or NRZI format, as directed, and controls the write and erase heads. The
write PCBA is plugged into J7 on the interconnect DI PCBA.

Inputs to the write PCBA are listed in Table 5-6. Outputs are via the data and erase lines through J6 to
the 9TK preamplifier PCBA, which routes them directly to the respective heads. Reference is made in
the following discussion to the write PCBA Schematic No. 104810 and Figure 7 in Volume 1.

The following paragraphs describe the two modes of operation of the write/deskew PCBA: PE and
NRZI.

5.11.2.1 PE Mode (Figure 5-35) - In a PE write operation, after write power (WP1 N.O.) is applied
(J7-24 and 60) and NPE (NHID) is low, the selected, ready, and on-line transport is conditioned to
write when MOTION (J8-28) and NWRT (J8-26) are received from the control M PCBA.

NWRT supplies a high (WRT) signal (U27-2, zone 2-14G) and clocks the initial PE write step flip-flop
(U26-3, zone 2-12E) set. It also enables the write current control ramp generator (Q1, Q2, Q3, U38§,
zone 2-10 through 12G). The write current control ramp (WCCR) from the collector of Q3 (zone 2-
10G) supplies the write logic drivers (Q1, Q2, Q3 of circuits 100 through 900) and the erase driver (Q4,
zone 2-9G). NWRT together with MOTION removes the direct clear inputs from flip-flops in the
PE/NRZI write logic. U37-10 (zone 2-14G) enables the write amplifier controlflip-flops UC and U26
(zone 2-5A through F), and U37-8 (zone 2-13F) enables the write data flip-flops UA and U30 (zone 2-
7A through F).

As WCCR ramps up from the write current control ramp generator, the erase driver Q4 (zone 2-9G)
conducts and supplies erase drive current (EDC). The EDC signal (P6-17) is coupled through the 9TK
preamplifier PCBA and energizes the erase head.

WRT from the write control logic is coupled to the write strobe logic. When WRT goes high it toggles
U26-3 (zone 2-12E) set and produces the write current control gain signal (WCCG) from U37-6.
WCCR together with WCCG is applied to the write logic drivers. These signals polarize and set the PE
current level of the write current signals (WCP, WC0-WC?7), applied to the write head windings
through J6, to the same polarity as the EDC current. This causes the write head poles to energize and
erase the tape to form a portion of the interrecord gap.
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Table 56 Write PCBA Inputs

Input Connection From Purpose
~ WPI1 J7-60,24 P21-29,32 Write power

NHID J7-61 J8-25 High Density (low = true) signal selecting PE

(NPE) format, from control M PCBA

NWRT J7-25 J8-26 Write command (low = true) from control M
PCBA

MOTION J7-26 J8-28 Signal from control M PCBA specifying that
tape is moving

IWARS J7-46 J2-32 Write amplifier reset from M8940 interface
module

IWDS J7-47 J2-34 Write data strobe from M8940 interface mod-
ule

IWDP J7-45 J2-25 Data parity bit

IWDO J7-44 J2-24 Data bit of 8-bit byte

IWDI1 J7-43 J2-23 Data bit of 8-bit byte

IWD?2 J7-42 J2-22 Data bit of 8-bit byte

IWD3 J7-41 J2-21 Data bit of 8-bit byte

IWD4 J7-40 J2-20 Data bit of 8-bit byte

IWD5 J7-39 J2-19 Data bit of 8-bit byte

IWD6 J7-38 J2-18 Data bit of 8-bit byte

IWD7 J7-37 J2-1 Data bit of 8-bit byte

+5V (T) J7-21,57 J11-22,23,62,63 Termination voltage

via W1 on inter-
connect D1

0V (I) J7-1- 10

+5V (L) J7-18,19,54,55 J11-22,23,62,63 Logic power from capstan/regulator PCBA

0V (L) J7-15,16,17,51,52, | J11-26,27,66,77

53
+15V J7-22,58 J11-21,61 Power for write and erase head
-15V J7-23,59 J11-14,54 Power for write and erase head
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Digital write data from the MTA (J2) enters the write PCBA through J7 as IWDP, IWDO-IWD7 and is
buffered and inverted through U21, U24 and U28 (zone 2-14A through D). Inverted data (W/TDP,
W/TDO0-W/TD7) is presented to the write data flip-flops in the PE/NRZI write logic (UA, U30).
After the digital information is present, the write data strobe (IWDS) is sent from the MTA (J2) to the
write strobe logic. The write strobe logic provides the two write/test data strobes, W/TDS (U36-8,
zone 2-14E) and NW/TDS (U27-10, zone 2-13E).

The W/TDS signal is coupled to the PE/NRZI write logic and strobes data from the interface buffers
into the write data flip-flops. It also disables the PE write deskew defeat one shot U35-9 (zone 2-13D)
which times out and produces the NWSPE signal from U36-6 (zone 2-13D). NWSPE is coupled to the
PE/NRZI write logic where it resets the NRZI write deskew one shots UB, U23 (zone 2-6A through
F). The NW/TDS signal is coupled to the write control logic and provides the write control strobe
(WCS) at U36-3 (zone 2-12G) and NWCS at U36-11 (zone 2-11G).

The first IWDS applied to the write strobe logic disables the WCCG signal by resetting the initial PE
write step flip-flop U26-1 (zone 2-12E). All subsequent PE write compensation steps, for the record
written on tape, are provided by the write step one shots (UE, U23, zone 2-4 through F), in the
PE/NRZI write logic, which produce the WCCSP-> pulses.

Digital information from the write data flip-flops is presented to the write amplifier control flip-flops
UC, U26 (zone 2-5A through F). The control flip-flops produce the write current toggle pulses
(WCTP, WCTO0-WCT7 and NWCTP, NWCTO-NWCT?7). This turns on the write current switches Q2
and Q3 in circuits 100 through 900 to produce the signals WCP, WC0-WC7 through J6 and via the
9TK preamplifier. Q2 and Q3 alternately provide a current path from the center tap of each head
winding (-15 V from WP1 N.O.) through the current source transistor Q1 of circuits 100 through 900.

The low NHIDI1 signal (U37-2, zone 2-14F) from the write control logic is applied to the write logic
drivers (QS5 of circuits 100-900) and biases them off thus disabling the NRZI gain.

5.11.2.2 NRZI Mode (Figure 5-36) — In a NRZI write operation, after write power (WP1 N.O.) is
applied (J7-24 and 60) and NPE (NHID) is high, the selected, ready and on-line transport is condi-
tioned to write when MOTION (J8-28) and NWRT (J8-26) are received from the control M PCBA.

NWRT supplies a high (WRT) signal (U27-2, zone 2-14G) and enables the write current control ramp
generator (Q1, Q2, Q3, U38, zone 2-10 through 12G). The write current control ramp (WCCR) from
the collector of Q3 (zone 2-10G) supplies the write logic drivers (Q1, Q2, Q3 of circuits 100 through
900) and the erase driver (Q4, zone 2-9G). NWRT together with MOTION removes the direct clear
inputs from flip-flops in the PE/NRZI write logic. U37-10 (zone 2-14G) enables the write amplifier
control flip-flops UC and U26 (zone 2-5A through F), and U37-8 (zone 2-13F) enables the write data
flip-flops UA and U30 (zone 2-7A through F).

As WCCR ramps up from the write current control ramp generator, the erase driver Q4 (zone 2-9G)
conducts and supplies erase drive current (EDC). The EDC signal (P6-17) is coupled through the 9TK
preamplifier PCBA and energizes the erase head.

NPE (NHID) produces the signal NHID1 (U37-2, zone 2-14F). NHID1 together with WCCR is
applied to the write logic drivers. WCCR supplies current to the current source transistors Q1 (zone 2-
3B through G) and NHIDI1 biases on the NRZI current gain transistors Q5 (zone 2-3B through F).
These signals polarize and set the NRZI current level of the write current signals (WCP, WC0-WC7),
applied to the write head windings through J6, to the same polarity as the EDC current. This causes
the write head poles to energize and erase the tape to form a portion of the interrecord gap.
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Digital write data from the MTA (J2) enters the write PCBA through J7 as IWDP, IWDO-IWD7 and is
buffered and inverted through U21, U24 and U28 (zone 2-14A through D). Inverted data is presented
to the write data flip-flops in the PE/NRZI write logic (UA, U30, zone 2-7A through F) at point A
(zone 2-8B through F). After the digital information is present, the write data strobe (IWDS) is sent
from the MTA (J2) to the write strobe logic. The write strobe logic provides the two write/test data
strobes, W/TDS (U36-8, zone 2-14E) and NW/TDS (U27-10, zone 2-13E). The W/TDS signal is
coupled to the PE/NRZI write logic and strobes data from the interface buffers into the write data
flip-flops. The NW/TDS signal is coupled to the write control logic and provides the write control
strobe (WCS) at U36-3 (zone 2-12G) and NWCS at U36-11 (zone 2-11G).

Digital information from the write data flip-flops is presented to the write amplifier control flip-flops
UC, U26 (zone 2-5A through F). When IWDS occurs, the NWCS signal is produced which is coupled
to the NRZI write deskew one shot inputs (UB, U23, zone 2-6A through F). Each of the nine one shots
times out at a different rate depending on how_it was adjusted (R1) to compensate for write head pole
gap scatter. As the one shots time out, their Q output clocks the write amp control flip-flops, which
assume the data held in the write data flip-flops.

The control flip-flops produce the write current toggle pulses (WCTP, WCT0-WCT7 and NWCTP,
NWCTO-NWCT7) which turn on the write current switches Q2 and Q3 in circuits 100 through 900 to
produce the signals WCP, WC0-WC7 through J6 and via the 9TK preamplifier. Q2 and Q3 alternately
provide a current path from the center tap of each head winding (=15 V from WP1 N.O.) through the
current source transistor Q1 of circuits 100 through 900.

One IWDS pulse is provided for each frame of data to be recorded on tape plus one additional pulse to
record the CRCC character. The IWARS (write amplifier reset) pulse (J7-46) resets the PE/NRZI
write logic to the erase polarity and creates the LRCC character on tape. IWARS enables U32-11
(zone 2-13F) and causes U37-8 (zone 2-13F) to output a low level thus resetting the write data flip-
flops. IWARS also enables the IWARS stretcher one shot (U35, zone 2-13H) which when timed out
produces a final NWCS pulse thus triggering the write deskew one shots and clocking all write ampli-
fier control flip-flops to a zero state. As each write amplifier control flip-flop changes state, (if it was
set initially) the LRCC character is created on tape.

5.12 READ FUNCTION (Figure 8 in Volume 1)

5.12.1 Read Function Overview

The read function recovers the digital information from magnetic tape in either the forward or reverse
direction. The format is ANSI and IBM compatible, 9-track, NRZI or PE. Figure 5-37 is a simplified
block diagram of the read function.

The high density signal (NHID or NPE) from the control M PCBA (J8-25) is applied to the read
control logic on the data L PCBA. The density command is received from the TMO03 tape formatter via
the M 8940 interface module. NHID (NPE) is used to select either PE or NRZI format (high = NRZI,
low = PE).

When the system control function detects a read command and an interface motion command, the
control M PCBA provides a high motion signal (MOTION) via J8-28 and a high write signal (NWRT)
via J8-26 to the data L PCBA. NWRT is used to select either a read or write operation (high = read,
low = write).

Because of the read-after-write feature, the transport reads in both read and write modes, and selection
of the read-only function is essentially a suppression of the write mode.
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Data retrieved by the read heads are preamplified on the 9TK preamplifier PCBA and routed directly
to J4 on the data L PCBA, where they are processed and presented to the interface in binary form as
required by the TMO03 tape formatter.

As the tape passes over the read head during a read operation, any flux pattern recorded on the tape
(one or zero) generates a waveform in its appropriate data track. It is important to note that during a
read reverse operation, the read signal is inverted, i.e., a PE one bit is a negative transition and a PE
zero bit is a positive transition.

Solid-state switching is employed to accomplish format selection in the transport. All formats require a
minimum signal level for accurate data reproduction. For NRZI tapes this level is approximately 20
percent of the peak voltage output at the read amplifier; on PE tapes this level is approximately 5
percent. These threshold levels prevent tape noise and sporadic signals from appearing as data since
these unwanted signals are usually lower than the 20 and 5 percent levels established.

The PE read threshold is initially at 10 percent. After the PE preamble is detected, the TMO03 automat-
ically selects a lower threshold level of 5 percent.

The NRZI threshold level cannot be changed. It remains at 20 percent regardless of signal level.

The data electronics do not include provisions for deskewing PE data. PE data is deskewed in the
TMO3 tape formatter.

There are two types of skew associated with reproducing NRZI data: static and dynamic. Static skew is
caused by misalignment of the head azimuth and gap scatter. Azimuth misalignment is normally
corrected by adjusting the read head relative to the tape path. Gap scatter is compensated electron-
ically via the read channel window.

Dynamic skew is normally caused by imperfections in tape tracking and is compensated for by use of
the transport character gate. The character gate is an electronic window which opens upon receipt of
the first data one bit from any track. The window stays open for nominally 47 percent of the bit-cell
time. All other ones arriving during the time of this window are considered valid data for that byte.

The dual-stack head enables simultaneous read and write operations to take place, thus allowing
writing and checking of data on a single pass. Gap scatter and the azimuth angles of both the read and
write heads are either corrected or compensated for.

The read head azimuth adjustment is provided by mechanically positioning the head plate so that the
tape tracks at 90 degrees to the read head gap. Since the write and read heads are constructed in the
same block, an independent method of azimuth adjustment is required for the write head. This is
achieved electronically by triggering the write waveform generator for different channels sequentially,
and at such times that the azimuth error in the write head with respect to the read head is minimized.

5.12.2 Data L (Read) PCBA

The data L PCBA processes data picked up by the read head and preamplified on the 9TK pre-
amplifier PCBA. Data is reformatted from PE or NRZI to binary format as required by the host
system. The data L PCBA is plugged into J5 on the interconnect D1 PCBA. Data L PCBA inputs are
listed in Table 5-7 and outputs in Table 5-8.

The 9TK preamplifier PCBA regulates the 6.8 Vdc power for head circuits, using 15 Vdc regulated
inputs from the capstan/regulator PCBA. The 9TK preamplifier circuits are shown on Schematic No.
104815. Circuits on the data L PCBA are shown on Schematic No. 104805. The following text refers to
the schematic and to the Read Functional Block Diagram (Figure 8 in Volume 1).
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Table 5-7 Data L PCBA Inputs

Input Connection From Purpose

NHID P5-10 J8-25 Selects PE (low = true) or NRZI (high =
false) mode

NWRT P5-47 J8-26 S-elects read only mode (low = true) or read-
after-write mode (high = false)

9TK P5-11 J8-27 Selects 9TK mode

MOTION P5-48 J8-28 Notifies circuits to strobe data out (tape roll-
ing)

IRTHI P5-2 Interface Selects normal threshold

IRTH2 P5-1 Interface Selects lower-than-normal threshold

NTEST P5-60 J103-6 Test threshold and read character gate control

DCHP P5-15 Not used

DCHO P5-16 Not used

DCH1 P5-17 Not used

DCH?2 P5-18 Not used

DCH3 P5-19 Not used

DCH4 P5-20 Not used

DCHS5 P5-21 Not used

DCH6 P5-22 Not used

DCH7 P5-23 Not used

ROA J4-12 J2 Preamp PCBA Read data from 9TK preamplifier PCBA

ROB J4-29 J2 Preamp PCBA Read data from 9TK preamplifier PCBA

RIA Ja-11 J2 Preamp PCBA Read data from 9TK preamplifier PCBA

RI1B J4-28 J2 Preamp PCBA Read data from 9TK preamplifier PCBA

R2A J4-10 J2 Preamp PCBA Read data from 9TK preamplifier PCBA

R2B J4-27 J2 Preamp PCBA Read data from 9TK preamplifier PCBA

R3A J4-9 J2 Preamp PCBA Read data from 9TK preamplifier PCBA

R3B J4-26 J2 Preamp PCBA Read data from 9TK preamplifier PCBA

R4A J4-8 J2 Preamp PCBA Read data from 9TK preamplifier PCBA

R4B J4-25 J2 Preamp PCBA Read data from 9TK preamplifier PCBA

R5A Ja-7 J2 Preamp PCBA Read data from 9TK preamplifier PCBA

R5B J4-24 J2 Preamp PCBA Read data from 9TK preamplifier PCBA

R6A J4-6 J2 Preamp PCBA Read data from 9TK preamplifier PCBA

R6B J4-23 J2 Preamp PCBA Read data from 9TK preamplifier PCBA

R7A J4-5 J2 Preamp PCBA Read data from 9TK preamplifier PCBA

R7B J4-22 J2 Preamp PCBA |Read data from 9TK preamplifier PCBA
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Table 5-7 Data L PCBA Inputs (Cont)

Input Connection From Purpose
+15V P5-5,41 J11-21,61 Power input
-15V P5-6,42 J11-14,54 Power input
+5 V(L) P5-8,9,44,45 | J11-22,23,62,63 Logic Power
+5 V(T) P5-7,43 J11-22,23,62,63 via Termination voltage
W1 on interconnect
D1

0 V(L) P5-4,39,40,3 | J11-26,27,66,67 Logic 0 voltage

Table 5-8 Data . PCBA Outputs
Input Connection To Purpose
NRZ J4-14 9TK Preamp PCBA Mode control
9TK J4-15 9TK preamp PCBA Mode control
NTSKEW P5-37 J103-5 Test skew
ISGL P5-64 - Not used
ISPEED P5-63 - Not used
IRDS P5-71 MTA interface PCBA |Read data strobe
INRZ P5-66 MTA interface PCBA |NRZI mode operation
I7TR P5-65 MTA interface PCBA |Low = 7 track; high = 9 track

operation

IRDP P5-72 MTA interface PCBA |Read data parity
IRDO P5-70 MTA interface PCBA |Read data character
IRDI1 P5-69 MTA interface PCBA |Read data character
IRD2 P5-68 MTA interface PCBA |Read data character
IRD3 P5-67 MTA interface PCBA |Read data character
IRD4 P5-62 MTA interface PCBA |Read data character
IRDS P5-61 MTA interface PCBA |Read data character
IRD6 P6-59 MTA interface PCBA |Read data character
IRD7 P5-58 MTA interface PCBA |Read data character
+5V(L) J4-16 9TK preamp PCBA Logic power
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Table 5-8 Data L. PCBA Outputs (Cont )

Input Connection To Purpose

0 V(L) J4-1,2.3,4, 18,19,34 9TK preamp PCBA Logic power

- 15 V(F3) J4-17,32,33 9TK preamp PCBA Power supply to head voltage
regulator

+15 V(F3) J4-20,21,31 9TK preamp PCBA Power supply to head voltage
regulator

On the control M PCBA, jumper W4 is grounded and the inverter provides a high 9-track signal via J8-
27 to the read control logic.

The read control logic supplies a high NRZ signal to the NRZI read character gate generator and to
the 9TK preamplifier PCBA. At the same time, the read control logic couples PE (U17-10, zone 2-6B)
to the read logic decoders and the bandwidth control signal (BWC) to the read channel detectors. The
read control logic also provides either the PE threshold enable (PET) or the NRZI threshold enable
(NRZIT).

In NRZI, the NRZIT and NRZEN signals enable the NRZI threshold generator and the PET signal
disables the PE threshold generator. The NRZIT and NRZEN signals determine the desired threshold
depending on the state of IRTH2. TP56 monitors the BWC signal, TP68 monitors the PET signal, and
TP72 monitors the NRZIT signal. TP59, TP60, and TP61 monitor the interface signals, ISGL, 17TR,
and INRZ, respectively.

The NRZI threshold generator provides the NRZI threshold level signals (NRZP and NRZN) to the
read channel detectors. R11 (zone 2-16F) adjusts the level of the NRZP and NRZN signals and TP69
and TP70 monitor the NRZP and NRZN signals, respectively.

As the magnetic tape moves across the head, the read signals (RHP, RHO-RHH7) are coupled to the
preamplifier via P22. The signals are amplified and coupled to the NRZI/FE dual gain amplifier
(RHPA, RHOA-RH7A). The high NRZI signal from the read control logic (J4-14) conditions the
NRZI/PE dual gain amplifier to the NRZI mode. The RPA, ROA-R7A signals are amplified and
coupled to the read channel detectors via P4, R107, R118, R128, R207, R218, R228, R307, R318, and
R328 are used to adjust the NRZI gain. TP101-TP103, TP201-TP203, and TP301-TP303 are used to
monitor the output of the 9TK preamplifier PCBA.

The read channel detectors digitally convert the analog input signals (RPA, ROA-R7A) to digital
signals. In NRZI mode, the BWC signal from the read control logic sets the proper bandwidth for the
NRZI input and the NRZP and NRZN signals from the NRZI threshold generator sets the level of
detection. The read channel detectors provide the positive and negative digitul read signals (RPDP,
RODP-R7DP and RPDN, RODN-R7DN) to the read logic decoders.
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The low PE signal from the read control logic disables the PE circuitry in the read logic decoders. The
U17-2 output from the read control logic is used in NRZI only. Jumpers at J1 and J2 are used to
provide a direct read output. The read logic decoders decode the NRZI information and provide the
output signals (IRDP, IRD0-IRD7) for use by the TMO03 tape formatter. The IRDP, IRDO-IRD7
signals are coupled through edge connector J2. TP67, TP65, TP64, TP63, TP62, TP58, TP57, TP5S,
and TP54 are used to monitor the output read signals (IRDP, IRDO-IRD?7), respectively.

The read channel detectors digitally convert the analog input signals (RPA, ROA-R7A) to digital
signals. The BWC signal from the read control logic sets the proper bandwidth for the PE input and
the PETL signal from the PE threshold generator sets the level of detection. The read channel detectors
provide the positive and negative digital read signals (RPDP, RODP-R7DP, and RPDN,
RODN-R7DN) to the read logic decoders.

The high PE signal from the read control logic enables the PE circuitry in the read logic decoders. The
read interface enable (U17-12, zone 2-6B) from the read control logic is used in NRZI only. Jumpers J1
and J2 are used to provide a direct read output. The read logic decoders decode the PE information
and provide the output signals (IRDP, IRD0-IRD7) for use by the TMO3 tape formatter. The IRDP,
IRDO-IRD7 signals are coupled through edge connector J2. TP67, TP65, TP64, TP63, TP62, TPSS,
TP57, TP5S, and TP54 are used to monitor the output read signals (IRDP, IRDO-IRD7), respectively.

The low NRZ signal from the read control logic disables the NRZI read character gate generator in PE
operation (Figure 5-38).

In a NRZI read operation, after NHID is high and MOTION and NWRT are high from the system
control function (J8), the transport is conditioned to a NRZI read operation. These signals are routed
to the data L PCBA.

When the transport is selected, ready, and on-line, the system control function provides the selected,
ready, and on-line signal (NSLTA) to the read control logic via J8-23. Interface signals ISGL, IS-
PEED, INRZ, and I7TR connecting to J/P5 are not used.

When the interface signal, read low threshold (IRTH?2) is coupled to the read control logic via P5-1, it
provides a low threshold. The IRTH?2 signal is used in PE operation only. In NRZI operation the read
threshold is held constant. IRTH2 is discussed for PE operation.

In a PE read operation, after NHID is low and MOTION and NWRT are high from the system
control function (J8), the transport is conditioned to a PE read operation. These signals are coupled to
the data L PCBA.

The read control logic supplies a low NRZ signal to the NRZI read character gate generator and to the
9TK preamplifier PCBA. At the same time, the read control logic couples PE to the read logic deco-
ders and the bandwidth control signal (BWC) to the read channel detectors. The read control logic also
provides either the PE threshold enable (PET) or the NRZI threshold enable (NRZIT). In PE, the
NRZIT signal disables the NRZI threshold generator and the PET signal enables the PE threshold
generator. The PET signal determines the desired threshold depending on the state of IRTH2. TP56
monitors the BWC signal and TP68 monitors the PET signal. TP72 monitors the NRZIT signal. TP59,
TP60, and TP61 monitor the interface signals, ISGL, I7TR, and INRZ, respectively.

The PE threshold generator provides the PE threshold level signal (PETL) to the read channel detec-
tors. R29 is used to adjust the level of the PETL signal and TP71 monitors the PETL signal.
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As the magnetic tape moves across the head, the read signals (RHP, RHO~-RH7) are coupled to the
preamplifier via P22. The signals are amplified and coupled to the NRZI/PE dual gain amplifier
(RHPA, RHOA-RH7A). The low NRZ signal from the read control logic (J4-14) conditions the
NRZI/PE dual gain amplifier to the PE mode. The RPA, ROA-R7A signals are amplified and coupled
to the read channel detectors via P4. R106, R117, R128, R206, R217, R228, R306, R317, and R328
adjust the PE gain. TP101-TP103, TP201-TP203, and TP301-TP303 monitor the output of the 9TK
preamplifier PCBA.

The high NRZ signal from the read control logic enables the NRZI read character gate generator in
NRZI operation. The feedback signals (RDP, RD0-RD7) from the read logic decoders are coupled to
the NRZI read character gate generator. The RDP, RDO-RD7 signals are processed and provide the
test skew signal (NTSKEW) via J5-37. At the same time the RDP, RDO-RD7 signals produce the read
data strobe (RDS) which is coupled to the read logic decoder (Figure 5-39). Interface signal IRTHI is
used only in the maintenance mode and is evoked with the interchange read maintenance command
through the TMO03 formatter. IRTHI1 widens the NRZI character gate to a 60 percent window.

R37 is used to adjust the read character gate pulsewidth. TP53 is used to monitor the TSKEW signal.
TP51 is used to monitor the read character gate pulse and TP78 is used to monitor the reset pulse.

The RDS signal is coupled to the read logic decoder and inverted to provide the interface signal IRDS.
The IRDS signal is coupled to the interface via J5-71.
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CHAPTER 6
MAINTENANCE AND TROUBLESHOOTING

6.1 SCOPE

This chapter provides procedures necessary to perform functional alignments, parts replacement, ad-
justments, and troubleshooting for the TU77 Magnetic Tape Transport assembly. Although TMO03
testing is included in some diagnostics, actual maintenance pertaining specifically to the TMO3 is
contained in the TMO03 Technical Manual. The major TU77 assemblies referenced in this chapter are
shown in Figures 1-3 and 1-4. The methods for gaining access to these assemblies are outlined in
Chapter 2.

6.2 TU77 MAINTENANCE PHILOSOPHY ,

The TU77 Tape Transport is a reliable, high-performance unit which will provide years of trouble-free
operation when properly maintained. A program of routine inspection and maintenance is required for
optimum performance and reliability.

A Preventive Maintenance (PM) Program for the TU77 transport is outlined in Paragraph 6.4. A
program of daily customer care should include head and tape path cleanings. Adjustments should only
be made when problems are encountered in transport operation or during a regular PM cycle. For PM
on the TMO03 Tape Formatter, see the TMO3 Technical Manual.

Corrective maintenance involves troubleshooting at the system level using svstem diagnostics and
visual methods to localize the failure. The system diagnostics direct service personnel to the faulty
functional area, not necessarily to the faulty module. When this area is identified, the service represen-
tative will use test switches located on the MTA board to isolate the fault to a ficld replaceable part or
required adjustment. Unit level troubleshooting can be performed utilizing functional block diagrams,
flow diagrams, timing diagrams and engineering logic drawings, together with proubleshooting aids
given in Paragraph 6.6. (Refer to the diagrams in Volume 1 and Chapter 5 of this volume.)

6.3 TEST EQUIPMENT
All tools and test equipment needed to facilitate transport operation and maintenance, according to
procedures described in this manual, are listed in Tables 6-1 and 6-2.

Table 6-1 Standard Tools and Test Equipment Required

Equipment DIGITAL Part Number Manutacturer’s Number
1. Field Service Tool Kit
Domestic 29-23269 -
European/GIA 29-23271 -
2. Oscilloscope Tektrenix 465 or
100 MHz/Dual Trace - Equivulent
3. Digital Multimeter - Fluke 3020A or

Equivelent
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Table 6-2 Special Tools and Test Equipment Required

DIGITAL Part Manufacturer’s
Equipment Number Number
Reel motor centering tool 29-23206 —
Reel flange locating bar 29-23207 —
PCBA extender ’ 29-23218 —
Lower restraint tube fitting 29-23228 —
Differential pressure gauge 29-11650 Dwyer #2040
(0-40 inch H;0)
Differential pressure gauge 29-11636 Dwyer #2205
(0-5 PSI)
Portable accessory package for gauges 29-11647 Dwyer #A-432
(2 required)
Tachometer (decimal readout) 29-11635 —
Tape crimper 47-00038 —
Xcelite handle 29-10562 Xcelite #99-1
7 inch extension 29-11625 Xcelite #99-X 10
5/32 inch X 4 inch ballpoint hex driver 29-11630 Xcelite #99-25BP
No. 1 Phillips screwdriver shaft 29-11001 Xcelite #99-821
Master skew tape (1200 ft) 29-19224 —_—
Magna-See tape developer 29-16871 —
50X microscope with graticule 29-20273 —
Heat sink compound 90-08268 —
Inspection mirror (dental type) 29-19663 —
Cleaning kit TUCOI —
Standard output tape 29-11691 —

6.4 PREVENTIVE MAINTENANCE

The recommended frequency for performing the PM tasks in this procedure are based upon moderate
usage of the equipment. If usage exceeds 2500 vacuum-on hours in a six month time frame, the PM
frequency should be increased proportionally. Refer to Table 6-3 for preventive maintenance schedule.

Table 6-3 Preventive Maintenance Schedule

Reference

Frequency Procedure Paragraph
Daily Clean read/write head, erase head, tape cleaner 4.3.4

blades, ceramic guides, air guide, air bearings, guide

block, buffer box (floor and sides), buffer box glass,

loop pocket, pocket glass, capstan.

CAUTION
Observe warnings and notes in Paragraph 4.3.

Semiannually Remove and clean foam cabinet filters; one on inside —
or 2500 front dress panel and four on inside rear door. Per-
vacuum on form general cleaning of cabinet area.
hours

Remove and clean air bearings, air guide, and circular 6.7.3, 6.7.4

ceramic guide.
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Table 6-3 Preventive Maintenance Schedule (Cont)

Reference
Frequency Procedure Paragraph
Semiannually Remove tape cleaner and clean blades. 6.7.2
or 2500
vacuum on Clean reel sense lenses and EOT/BOT cavities. -
hours
(cont) Clean cartridge restraints. -~
Check for head wear and if necessary, replace head. 6¢.7.1
Check all hoses and tubing for cracks and tighten all -
connection clamps if necessary.
Remove pneumatic belt guard and check belts for Fig 6-39
wear and proper tracking
Replace compressor intake muffler/filter element. -
Replace compressor in-line exhaust filter. -
NOTE
If any of the following checks are out of tolerance,
perform the associated adjustment.
Check vacuums and pressures. €.5.6
Check supply reel load speed. €5.7.2
Check takeup reel load speed. €5.7.3
Check loop positions. €5.7.4
Check cartridge limit switches. €.7.9 (Steps 8, 9, 10)
Check NRZI amplitudes. €.5.8.2
Check PE amplitudes. €.5.8.6
Check NRZI read skew (azimuth). €.5.8.3
Check write deskew. €59

6.4.1 Daily Preventive Maintenance

Preventive Maintenance for the TU77 transport includes a daily cleaning of all tape path surfaces. This
cleaning is required to prevent possible data errors that can be caused by cortamination within the
tape path. For cleaning procedures refer to Paragraph 4.3.4.
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6.4.2 Semiannual Preventive Maintenance

The semiannual PM tasks are to be performed by trained, qualified service personnel only. Table 6-3
outlines the individual tasks and references the appropriate paragraph for individual procedures. Per-
form the tasks in the order listed in the table. It is not necessary to alter any adjustment on the TU77 if
it is performing in a satisfactory manner and the check being performed is within the allowable toler-
ance. While conducting the semiannual PM, perform a visual inspection of the equipment for loose
electrical connections, dirt, cracks, binding, excessive wear, and loose hardware.

6.5 ADJUSTMENT PROCEDURES

Provided in this section are adjustments and alignments relative to the TU77 transport. The adjust-
ments and alignments are functionally grouped. Supporting illustrations are referenced where relative
to the procedure.

Some adjustments may require prerequisite (performed before) and/or corequisite (performed with)

adjustment of other parameters (Table 6-4). Ensure the adjustments are made as specified in the indi-
vidual procedures.

Table 6-4 Required Prerequisite/Corequisite Adjustments

Corequisites
Paragraph No.

Prerequisites

Paragraph| Adjustment Paragraph No.

Power Distribution
EOT/BOT Adjustment
Tip Sensor Adjustment
Pack Sense Adjustment
Capstan Servo Adjustments
Vacuum and Air Pressure
Adjustments
System Vacuum Adjustment — 6.5.6.2
Takeup Reel Vacuum 6.5.6.1 —
Adjustment
Air Bearing Pressure — —
Adjustment
Thread Block and Cartridge — —
Pressure Adjustment
Reel Servo Adjustments 6.5.1 —
1 Reel Servo Offset — —
2 Supply Reel Load Speed — —
Adjustment
Takeup Reel Load Speed — —
Adjustment

6.5.8.2,6.5.8.6
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Tape Loop Position
Adjustment

Read Adjustments

NRZI Threshold

NRZI Gain Adjustment
NRZI Read Skew

NRZI Character Gate

PE Threshold

PE Gain

Write Deskew Adjustment

6.5.6
4.3.4,6.5.1,6.5.5

6.5.5
6.5.8.1,6.5.8.2
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Acceptable limits are defined in each adjustment procedure, taking into consideration the assumed
accuracy of the test equipment specified. When the measured value is within designated parameters, no
adjustment should be made. Should the value fall outside specified limits, adjustments should be made
in accordance with the relevant procedure. Make the adjustment as close as passible to the designated

value.

If difficulties arise during any alignment, refer to Paragraph 6.6 (Troubleshoating) for fault isolation
procedures.

Refer also to Paragraph 6.6.1 for a description of the M8940 (MTA module) maintenance features
which facilitate the performance of adjustments off-line. '

6.5.1

Power Distribution

The power supply and regulators are not adjustable. The following procedure is given to verify that all
operating dc voltages are present.

WARNING
Dangerous voltages are present in the power supply.

Ensure the transport is plugged into the proper ac power source and that the transformer
primary taps are configured for the proper voltage range (jJumpers on terminal block Al -
TB1). (Refer to Table 2-1 for proper jumper configuration.)

Remove the lower front dress panel from the cabinet. Open the rear door. Pull the two front
stabilizer arms out of the cabinet. Release the service lock and swing the transport base
assembly out to gain access to the card cage assembly.

Ensure the 861 power control circuit breaker (front) is on as well as thke power supply circuit
breaker (rear).

With a digital volt meter (DVM) check all the unregulated dc voltages at fuses F1 through
F7 with respect to chassis ground. The fuses are located on the power supply fuse panel.
Refer to Figure 6-1 for fuse locations and Table 6-5 for proper voltage readings. If incorrect
go to Section 6.6 for troubleshooting information. , L

gl

F3 F4 F5 Fé F7 w¢ 5
; Fl Bl & h
e
1YY

—_— .
POWER SUPPLY PANEL FK_”/

c5 Cc4

F1 F2

MA-3675

Figure 6-1 Power Supply Fuse Panel
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Table 6-5 Power Supply Voltage Readings

Measured
Voltage (dc)
Circuit

Fuse | Function | Type Minimum Nominal Maximum
F1 +12V 10A FB +9.5 +10.5 +11.5
F2 +24V 5AFB +22.0 +24.0 +26.0
F3 =24V 5AFB -22.0 -24.0 -26.0
F4 +36V(C)| 20AFB +35.0 +37.5 +40.0
F5 -36 V(C) | 20AFB -35.0 -37.5 -40.0
Fé6 +36V(T)| 20AFB +38.0 +40.0 +42.0
F7 +36V(S) | 20AFB +38.0 +40.0 +42.0

5.  With a DVM check all the regulated voltages by monitoring TP11, TP15, and TP18 with
respect to TP1 on the capstan/regulator PCBA. Figure 6-2 illustrates the locations of the
test points and adjustments.

a. TPi1l

-++5.00 Vdc minimum
+5.15 Vdc nominal
+5.30 Vdc maximum

b. TP15

+14.0 Vdc minimum
-+15.0 Vdc nominal
-+16.0 Vdc maximum

c. TP18

-14.0 Vdc minimum
-15.0 Vdc nominal
-16.0 Vdc maximum

6.5.2 EOT/BOT Adjustment
The following procedure describes the adjustment of the EOT/BOT amplifier on the base assembly

interconnect PCBA.

NOTE

There are two variations of the base assembly inter-
connect board. The interconnect F PCBA (Figure 6-
3A) and the interconnect F1 PCBA (Figure 6-3B).

1. Verify power supply voltages according to Paragraph 6.5.1.

2. Onthe interconnect F1 PCBA, connect a DVM with its positive lead to TP6 and its negative
lead to TP5 (Figure 6-3). (Interconnect F PCBA: TPI for positive lead, TP2 for negative

lead)

3.  Open the transport front door and the buffer box door.

4. On a work tape, attach an EOT reflective tab about one inch in front of the BOT tab.
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10.

Install the work tape reel on the supply hub. Thread the tape so that the EOT and BOT
reflective tabs are not under the sensors (Figure 6-4). Maintain tension with one end of the
tape by holding the tape on the capstan. The tape must contact the head surface.

Monitor the DVM. The voltage displayed should be between:

a. 0.1 Vdc maximum
b. -0.1 Vdc minimum.

If the voltage in step 6 is out of tolerance, adjust potentiometer R22 on the interconnect F 1
PCBA for 0 Vdc (Figure 6-3) (Interconnect F, adjust R6).

Pull the work tape to move the BOT tab under the sensor and monitor the DVM. The
voltage display should be equal to or more negative than -2.0 Vdc.

Pull the work tape to move the EOT tab under the sensor and monitor the DVM. The
voltage display should be equal to or more positive than +2.0 Vdc.

Remove the work tape and disconnect the DVM.

NOTE
If either voltage is out of tolerance, the EOT /BOT
assembly may have to be cleaned or replaced.

6.5.3 Tape in Path Sensing Circuit Adjustment (Interconnect F Only)
The following procedure describes the adjustment of the TIP circuit.

1.

2.

Verify power supply voltages according to Paragraph 6.5.1.

On the interconnect F PCBA, connect a DVM with its positive lead to TP3 and its negative
lead to TPS. Figure 6-3A shows the location of the adjustment and the test points.

Open the transport front door and buffer box door.

Install a work tape reel on the supply hub and thread the tape (Figure 6-4). Maintain tension
with one end of the tape by holding the tape on the capstan. The tape must contact the head
surface.

Monitor the DVM; the voltage display should be +0.50 Vd¢ maximum.,

If the voltage is out of tolerance adjust potentiometer R15 on the interconnect F PCBA
(Figure 6-3A).

Pull the work tape out of the tape path.
The voltage displayed should be equal to or more positive than +4.0 Vdc.
Remove the work tape and disconnect the DVM.

NOTE

If the voltage is out of tolerance, the tip assembly
may have to be cleaned or replaced.
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6.5.4 Low-Tape Sensor Adjustment (Pack Sense Assembly)
The following procedure describes the adjustment of the low tape sensing circuit.

1.
2.

Verify power supply voltages according to Paragraph 6.5.1.

On the interconnect F1 PCBA, connect a DVM with its positive lead to TP4 and its negative
lead to TP7 (Figure 6-3). (Interconnect F PCBA: TP4 for positive lead, TP5 for negative
lead.)

Open the transport front door.

Rotate the takeup reel until the sensor tab (located on the inside of the outer flange of the
reel) is in line with the low tape sensor which is behind the reel (Figure 6-4).

Monitor the DVM; the voltage displayed should be +0.50 Vdc maximum.

If the voltage is out of tolerance, adjust potentiometer R17 on the interconnect F1 PCBA
(Figure 6-3). (Interconnect F; adjust R13.)

Rotate the takeup reel until the tab is off the sensor.

The voltage displayed should be equal to or more positive than +4.0 vdc.

NOTE
If either voltage is out of tolerance, the pack sense
assembly may have to be cleaned or replaced.

6.5.5 Capstan Servo Adjustments
The following are the procedures for adjusting the capstan speed, start ramp, and forward and reverse
stop ramps.

1.

2.

Verify power supply voltages according to Paragraph 6.5.1.

Load any prerecorded 9-track NRZI 32 ¢/mm (800 bpi), all ones, 267 mm (10-1/2 in) tape to
BOT.* Place the transport on-line.

*To create an all ones NRZI tape, perform the following steps:

1. Load a work tape, with write ring, to BOT and place the transport on-line.

2. Set the switches on the M8940 MTA module (Figure 6-18) in the following order:
S6 - right (stop)
S4 - right (test mode)
S2 - right (run continuous)
S3 - left (NRZI)
S5 - left (forward)
S7 - left (write)
S6 - left (run)

Allow the tape to be written to EOT.

4. When EOT is reached set the switches in the following order:

S7 - right (read)

S5 - right (reverse)

S6 - right (stop)

S4 - left (normal mode)

5.  Place the transport off-line and rewind the tape.
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10.

11.

NOTE
Steps 3 through 7 describe the procedure for adjust-
ing tape speed.

Set the switches on the M8940 MTA module in the following order

S6 - right (stop)

S4 - right (test)

S2 -right (run continuous)
S5 - left (forward)

S7 - right (read)

S6 - left (run)

The switches are numbered from right to left and are outlined in Figure 6-18.

Measure the capstan speed directly in rpm with the hand-held optical tachometer (DEC
P/N 29-11635). Ensure that the tachometer is fitted with the rubber cone type adapter. To
measure the capstan speed, place the tip of the tachometer cone into the small dimple at the
rear of the capstan/tach shaft and read the rpm directly from the tuchometer LEDs. The
reading for 125 in/s should be in the range of 1481 to 1529 rpm.

If the rpm measured in step 4 is out of range, adjust potentiometer R47 on the cap-
stan/regulator PCBA (Figure 6-2) for 1505 rpm.

Stop the tape by returning MTA switch No. 6 to the right.

NOTE
An alternate procedure for measuring capstan speed
is to measure the frequency of the tach pulses. Con-
nect a scope to control M PCBA, TP40 (Figure 6-5).
The time period from trailing edge to trailing edge
should be 80 us +0.8 us.

If it was necessary to adjust capstan speed, then the NRZI and PE geins must be adjusted
(Paragraphs 6.5.8.2 and 6.5.8.6).

NOTE
Steps 8 through 12 describe the procedure for adjust-
ing the forward start ramp.

Connect an oscilloscope input lead to TP901 on the data L PCBA and the ground lead to
TP74. Refer to Figure 6-6 for location of test points.

Connect the scope external sync to TP21 on the control M PCBA (¥'igure 6-5). Refer to
Figure 6-7 for scope settings.

Set M8940 MTA switch S2 left (start/stop) and then S6 left to run. The tape should now be
running forward in start/stop mode.

Observe the scope waveform and refer to Figure 6-7. The forward start ramp rise time (0 -
95 percent) should be in the range of 2.85 ms to 3.15 ms.

6-13



y1-9

/ NOT USED

[ P8 TO INTERCONNECT D1 PCBA

J 0

W3
W4

o0 W5
oc—o W6
w1 oo W/

o330 W10

]| I |

w2

W1l oo
W12 oo
W13 oo
W14 oo
Wlis ol o
Wi oCro

i\ fn

AT A —— 1]

LTEST POINTS (1-24) L

TEST POINTS (25-48) \‘TEST POINTS (49-72)

J10TO CONTROLS ASSEMBLY ST MAINTENANCE SWITCH

MA-3684

Figure 6-5 Control M PCBA Adjustments and Test Points




J5 INTERCONNECT D1 PCBA

SI-9

@ P73
@ TP101 ® 1777
® TPI02

@ TP201
@ TP202

@ TP301
@ TP302

® TP401
@ TP402

® TP501
@ TP 502

@ TP601
@ TP402

® TP701
@ TP702

@ TP801
@ TP802

®TP76 ®T1P78

@ TP01
® TP902

/ j o 1P75
/ P || 1 3

Z‘M TO 9TK PREAMPLIFIER PCBA R11 NRZI THRESHOLD R37 READ CHARACTER
LEVEL ADJUST GATE WIDTH ADJUST
R29 PE THRESHOLD LEVEL ADJUST TEST POINTS (49-72)
MA-3686

Figure 6-6 Data L PCBA Adjustments and Test Points



12.

13.

14.

15.

16.

17.

18.

19.
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Figure 6-7 Forward Start Ramp

If the rise time is out of tolerance, adjust potentiometer R59 on the capstan /regulator PCBA
for 3.0 ms (Figure 6-2).

NOTE
Steps 13 through 15 describe the procedure for ad-
justing the forward stop ramp.

Resynchronize the scope to obtain the forward stop ramp as illustrated in Figure 6-8a. The
forward stop ramp fall time (100 - 5 percent) should be in the range of 2.85 to 3.15 ms and
there should be no overshoot.

If the fall time is out of tolerance, adjust potentiometer R66 on the capstan/regulator PCBA
for 3.0 ms (Figure 6-2). It is important that there be no overshoot in the stop ramp waveform
(Figure 6-8b).

Stop the tape by returning switch S6 to the right.

NOTE
Steps 16 through 19 describe the procedure for ad-
justing the reverse stop ramp.

Set M8940 MTA switch S5 to the right (reverse) and then S6 to the left (run). The tape
should now be running reverse in start/stop mode.

Resynchronize the scope to obtain the reverse stop ramp as illustrated in Figure 6-9. The
reverse stop ramp fall time (100 to 5 percent) should be in the range of 2.85 ms to 3.15 ms and
there should be no overshoot.

Ifthe fall time is out of tolerance, adjust potentiometer R78 on the capstan/regulator PCBA for
3.0 ms (Figure 6-2). It is important that there be no overshoot in the stop ramp waveform.

Stop the tape by returning switch S6 to the right, and unload the tape.
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6.5.6 Vacuum and Air Pressure Adjustments

6.5.6.1 System Vacuum Adjustment — (Figure 6-10 and Table 6-6)

1. Turn transport power on.

2. Mount and load a 267 mm (10-1/2 in) reel of tape.

3. Open base assembly to gain access to the rear.

Table 6-6 Vacuum and Pressure Valve Components

Figure 6-10
Reference

Description

A

ZZCARC-IQTEHTAO®

System vacuum test point

Reel motor connections

Butterfly valve adjustment screw
Takeup reel vacuum adjustment screw
Vacuum present switch

Takeup reel vacuum port

Tape on reel switch

Vacuum input (to pneumatic assembly)
Butterfly valve lock nut

Air bearing pressure adjustment screw
Pressure input (to pneumatic assembly)
Thread block pressure adjustment screw
Thread block pressure port

Air bearing pressure port
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Remove the red cap from the cripple reel measurement port and connect a differential air
gauge with a range of 0 to 1016 mm (0 to 40 in) of water. Use the low pressure input of the
air gauge to measure vacuum.

ADBE P

Place maintenance switc n the control M PCBA (Figure 6-5) toward the front of the
transport to drive tape forward.

Observe the air gauge while tape is running forward. Check for a system vacuum reading of
686 to 736 mm (27 to 29 in) of water.

If the reading is out of tolerance, loosen the butterfly valve lock nut (I) and turn the adjust-
ment screw (C) for a reading of 711 mm (28 in) of water. While holding the screw, tighten the
lock nut and observe the air gauge to make sure the adjustment has not changed.

Stop the tape and unload it. Remove the air gauge and replace the red cap.

Check the takeup reel vacuum per Paragraph 6.5.6.2.

6.5.6.2 Takeup Reel Vacuum Adjustment - (Figure 6-1¢ and Table 6-6)

1.

Before this adjustment is attempted, ensure that system vacuum is within the specified limits
as outlined in Paragraph 6.5.6.1.

Turn transport power off and remove tape from the supply reel.

‘ . . :’35 L ‘)/b )
Place disable servo sw1tch®)n the reel servo PCBA (Figure 6-12) toward the rear of the
transport.

Remove red cap from takeup reel vaccum port (F).

Connect a differential air gauge with a range of 0-1016 mm (0-40 in) of water to the takeup
reel vacuum port. Use the low pressure input to the air gauge to measure vacuum.

Turn transport power back on.

Press and release the LOAD/REW switch.

Immediately rotate the takeup reel three full turns to deactivate the load fault zero function.
Observe air gauge and check for a reading between:

508 mm (20 in) of water, maximum
457 mm (18 in) of water, minimum.

CAUTION
The specified duty cycle for vacuum and air pressure
lenoids is intermittent — three minutes on and nine
.~ minutes off. Therefore, the unit should not be held in
this mode for over three minutes maximum, after
which the coil should be allowed to cool for nine min-
utes.
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10.

11.
12.

13.

6.5.6.3

L.

10.

If the reading is out of tolerance, loosen the takeup reel vacuum adjustment screw (D) and
slide the friction plate forward or backward to obtain a reading of 483 rim (19 in) of water.

Tighten screw while observing air gauge to ensure adjustment is not disturbed.
Press and release RESET button.

~
Remove air gauge and replace red cap. Place reel servo disable switsl@%} in the forward
direction (servo enable position).

NOTE
The two vacuum adjustments (Paragraphs 6.5.6.1

and 6.5.6.2) are interactive and after performing one,
the other should be rechecked.

Air Bearing Pressure Adjustment — (Figure 6-10 and Table 6-6)
Turn transport power on.
Mount and load a 267 mm (10-1/2 in) reel of tape.
Open base assembly to gain access to the rear.
Remove red cap from air bearing pressure port (N) and connect a diffcrential air gauge with
a range of 0-34 kilopascal (0-5 psi). Use the high pressure input of air gauge to measure

pressure.

3 30 podf
Place maintenance swit@n control M PCBA (Figure 6-5) toward the front of the
transport to drive tape forwdard.

Observe the air gauge while tape is running foward and check for an air bearing pressure
reading between:

24 kilopascals (3.5 psi) maximum
21 kilopascals (3.0 psi) minimum.

If reading is out of tolerance, loosen the lock nut and adjust the air bearing pressure adjust-
ment screw (J) for a reading of 22 kilopascals (3.25 psi).

Tighten lock nut while observing air gauge to ensure adjustment is not disturbed.

CAUTION
Excessive torque on the lock nut will damage threads
of the port. Extreme care must be exercised.

Stop the tape, remove the air gauge and replace red cap.

Unload the tape.
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6.5.6.4 Thread Block and Cartridge Pressure Adjustment — (Figure 6-10 and Table 6-6)

10.

1.

12.

NOTE
Both the thread block pressure and cartridge pres-
sure must be adjusted at the same time since one ad-
justment directly affects the other.

Turn transport power off.

ELATN
Place the servo disable swit@n the reel servo PCBA (Figure 6-12) toward the rear of the
transport (servo disable posititn).

Remove the red cap from the thread block pressure port (M) and connect a differential air
gauge with a range of 0 - 1016 mm (0-40 in) of water. Use the high input to the air gauge to
measure pressure. *

Turn transport power back on.

Press and release LOAD/REW on the control panel. Immediately rotate takeup reel six full
turns by hand. This deactivates load fault zero and load fault three, and causes the pressure
solenoid to energize.

CAUTION
The specified duty cycle for vacuum and air pressure
solenoids is intermittent — three minutes on and nine
minutes off. Therefore, the unit should not be held in
this mode for over three minutes maximum, after
which the coil should be allowed to cool for nine min-
utes.

Observe air gauge and check for a reading between:

660 mm (26 in) of water maximum
559 mm (22 in) of water minimum.

If the reading is out of tolerance, loosen the lock nut on the thread block pressure adjust-
ment screw (L) and adjust the screw for 610 mm (24 in) of water. Tighten lock nut while
observing air gauge to ensure adjustment is not disturbed.

CAUTION
Excessive torque on the lock nut will damage the
threads of the port. Extreme care must be exercised.

Press and release RESET on the control panel.
Disconnect air gauge and replace red cap on the thread block pressure port.

On the front panel, remove the hex socket head screw from the cartridge pressure port in the
lower cartridge restraint (Figure 6-11) and install the tube fitting (DEC P/N 29-23228).

Connect a differential air gauge with a range of 0-1016 mm (0 - 40 in) of water, to the tube
fitting using the high input to the gauge.

Press and release LOAD/REW on the control panel. Immediately rotate takeup reel six full
turns by hand. This deactivates load fault zero and load fault three, and causes the pressure

solenoid to energize.
B S R
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Figure 6-11 Cartridge Pressure Check Point
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CAUTION
The specified duty cycle for vacuum and air pressure
solenoids is intermittent — three minutes on and nine
minutes off. Therefore, the unit should not be held in
this mode for over three minutes maximum, after
which the coil should be allowed to cool for nine min-
utes.

Observe the aPp uge and check for a reading between:
;

76 mm ((3 in) of water maximum
50.8 mm\(2 in) of water minimum.
~
If the reading is out of tolerance, adjust the cartridge pressure adjustment screw (Figure 6-
10A) for a reading of 63.5 mm (2.5 in) of water.

Press and release RESET on the control panel.
Disconnect air gauge, remove tube fitting and replace socket-head screw.

Steps 3 through 16 may have to be repeated several times to ensure integration of adjust-
ments. Be sure to observe all cautions.

NOTE
An alternative method to the preceding steps would
be to acquire two differential air gauges. Connect
both gauges to the respective ports and make adjust-
ments while obserying both gauges.

Place the servo disable switcl{Sl, the reel servo PCBA, toward the front of the transport
(servo enable position). U”
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6.5.7 Reel Servo Adjustments

The reel servo adjustments provide for adjusting the reel servo offset, supply and takeup reel load
speeds, and tape loop position. The adjustments are interactive, therefore they all should be performed
together (Paragraph 6.5.7 must be performed in its entirety). Refer to Figure 6-12 for location of reel
servo adjustments and test points.

6.5.7.1 Reel Servo Offset Adjustment

1.

2.

10.
11.

12.

Verify power supply voltages according to Paragraph 6.5.1.
Turn transport power off.

Disconnect the takeup reel servo motor leads at the motor.
Turn transport power back on.

Open the transport front door and remove the supply reel tape.

Press and release the LOAD/REW switch. Immediately turn the takeup reel three full turns
by hand. This will defeat activating load fault zero.

CAUTION
The specified duty cycle for the vacuum and air pres-
sure solenoids is intermittent — three minutes on and
nine minutes off. Therefore, the unit should not be
held in this mode for over three minutes maximum,
after which the coil should be allowed to cool for nine
minutes.

With no reel on the supply motor hub, making it as light as possible, check the supply motor
hub for motion. There should be no motion at this time because the logic sees a small reel
and does not activate the backwrap function. '

If motion occurs, adjust potentiometer R76 on the reel servo PCBA for no motion of the
supply reel hub.

NOTE
If R76 is adjusted, it should be set first at the point
where the supply reel hub just starts to turn in the
clockwise direction, then backed off until the reel
hub stops turning.
Press and release the RESET control.
Turn transport power off.

Reconnect the takeup reel motor leads.

Turn transport power back on.
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6.5.7.2 Supply Reel Load Speed Adjustment

Using hand held tachometer

1.
2.

Turn transport power off.
Connect reel servo PCBA test points TP60 (NAE) and TP69 (NSRF1) to TP49 (ground).
Turn transport power on; the supply reel should be rotating in a clockwise direction.

Measure the supply reel speed directly in rpm with the hand held tachometer (DEC P/N 29-
11635). Ensure that the tachometer is fitted with the rubber cone type adapter. To measure
the supply reel speed, place the tip of the tachometer cone into the small dimple at the rear of
the supply reel servo motor shaft and read the rpm directly from the tachometer LEDs. The
reading should be in the range of 50 to 60 rpm.

If the speed is out of tolerance, adjust potentiometer R52 on the reel servo PCBA for 55
rpm.

Turn transport power off and remove the ground jumpers.

Without hand held tachometer
The following is an alternate supply reel load speed adjustment for instances when a tachometer is not

available.

1.

On the supply hub, mount a 267 mm (10-1/2 in) reel of tape with the leader taped down to
the reel.

Place a short piece of masking tape at a convenient point on the front panel trim adjacent to
the supply reel.

Place a short piece of masking tape on the supply reel adjacent to the masking tape affixed in
step 2.

Turn transport power off.
Connect TP60 (NAE) and TP69 (NSRF1) on the reel servo PCBA to TP49 (ground).
Turn transport power on. The supply reel should rotate in the clockwise direction.

Observe the masking tape on the supply reel. Using a stop watch, time ten rotations of the
supply reel masking tape as it passes the tape on the trim.

NOTE
Be sure to start and stop the stop watch when the two
pieces of masking tape are coincident.
Observe the elapsed time indicated by the stop watch; the display time shouid be between:

12.0 s maximum (50 rpm)
10.0 s minimum (60 rpm).
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10.

11.

If the displayed time is out of tolerance (step 8), adjust potentiometer R52 on the reel servo
PCBA for an elapsed time of 11 seconds (55 rpm) while performing steps 7 and 8.

Turn transport power off.

Remove grounds from reel servo PCBA and remove masking tape.

6.5.7.3 Takeup Reel Load Speed Adjustment

Using hand held tachometer

1.

2.

Turn transport power off,

Connect reel servo PCBA test points TP60 (NAE) and TP57 (NTRF) to TP49 (ground).
Turn transport power on. The takeup reel should be rotating in a ciockwise direction.
Measure the takeup reel speed directly in rpm with the hand held tackometer (DEC P/N 29-
11635). Ensure that the tachometer is fitted with the rubber cone type adapter. To measure
the takeup reel speed, place the tip of the tachometer cone into the small dimple at the rear
of the takeup reel servo motor shaft and read the rpm directly from the tachometer LEDs.

The reading should be in the range of 162 to 198 rpm.

If the speed is out of tolerance, adjust potentiometer R91 on the recl servo PCBA for 180
rpm.

Turn transport power off and remove the ground jumpers.

Without hand held tachometer
The following is an alternate takeup reel load speed adjustment for instances when a tachometer is not

available.
1.
2.

Turn transport power off.
Connect TP60 (NAE) and TP57 (NTRF) to TP49 (ground) on the reel servo PCBA.
Turn transport power on. The takeup reel should rotate in the clockwise direction.

Connect an oscilloscope input lead to TP43 (low tape sensor input) of the control M PCBA

_ (Figure 6-5).

Observe the oscilloscope. The time between leading edges of two consecutive pulses should
be between:

183.7 ms maximum (162 rpm)
150.3 ms minimum (198 rpm).

If the time displayed is out of tolerance (step 5), adjust potentiometer R91 on the reel servo
PCBA for 167 ms (180 rpm).

Turn transport power off. Remove grounds and scope leads.
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6.5.7.4 Tape Loop Position Adjustment

10.
11.

12.

13.

NOTES
1. Check, and adjust if necessary, all vacuum
and pressure readings outlined in Paragraph
6.5.6 before attempting to adjust the loop po-
sitions.

2, If the loop positions are so far out of adjust-
ment that interlock (fail safe) is broken, then
proceed to step 1 and execute the entire pro-
cedure. Otherwise, proceed to step 23.

Turn power to the transport off.
Set control M PCBA maintenance switch S1 in the center position (Figure 6-5).

Set reel servo disable switch S1, located on the reel servo PCBA, toward the rear (disable)
(Figure 6-12).

Connect control M PCBA test points TP62 (NINTLK) and TP71 (PNV return) to TP25
(ground).

Disconnect one capstan motor lead.

Mount a full 267 mm (10-1/2 in) reel of tape without cartridge on the supply hub. Open the
buffer box door and hand thread the leader through the tape path. Wind approximately 9.1
m (30 ft) of tape on the takeup reel. Close the buffer box door.

Turn transport power back on. Vacuum and pressure will come on.

Manually rotate the supply reel clockwise to put tape into the supply buffer column. Rotate
the reel such that the tape forms a loop and that the end of the loop is located in the middle
of the park zone. [The park zone is defined as the series of thirteen small holes in the center
of the buffer column (Figure 6-13)]. Hold the reel and apply masking tape to the outer flange
and the transport to prevent the loop from being pulled down the buffer column by the
vacuum.

Hold the tape against air bearing No. 4 (Figure 6-4) with your finger and manually rotate
the takeup reel counterclockwise to form a loop in the takeup buffer column. Continue
rotating the takeup reel until the loop is in the middle of the park zone and then tape the reel
as in step 8. Release the tape at air bearing No. 4.

Recheck that both loops are positioned in the middle of the park zone.

Press RESET on the control panel.

Connect a DVM to the reel servo PCBA as follows: positive lead to test point TP55 (TPOS)
and negative lead to TP49 (ground).

Observe the DVM. The voltage displayed should be between:

+0.2 Vdc maximum
-0.2 Vdc minimum.
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14.

15.
16.

18.
19.
20.
21.
22.
23.

24.

25.
26.

27.

28.

29.

If the voltage is out of tolerance adjust potentiometer R9 on the interconnect F1 PCBA
(R103 on interconnect F PCBA) for 0 Vdc (Figure 6-3).

Connect the DVM positive lead to reel servo PCBA TP66 (SPOS).
Observe the DVM. The voltage displayed should be between:

+0.2 Vdc maximum
-0.2 Vd¢ minimum.

If the voltage is out of tolerance adjust potentiometer R1 on the interconnect F1 PCBA
(R203 on interconnect F PCBA) for 0 Vdc.

NOTE
These voltages are produced on the base assembly by
the respective pressure transducers. Therefore, while
performing steps 12 through 17 it is imperative that
the air measurements are within specifications and
that the loops are positioned in the middle of the park
zones (Note 1 under Paragraph 6.5.7.4).

Turn transport power off.

Remove ground wires from TP62 and TP71 on the control M PCBA.

Enable the reel servos by placing reel servo PCBA switch S1 toward the front.
Reconnect the capstan motor lead.

Remove the masking tape from both reels and rotate one of the reels to take up slack.
Turn transport power on and load a full 267 mm (10-1/2 in) reel of tape.

Place maintenance switch S1, on the control M PCBA (Figure 6-5) towards the front of the
transport. The tape should be moving in the forward direction.

Allow the tape to move forward to the midpoint (1200 ft) and then stop it.

Place a piece of masking tape on the buffer box window, so that it covers the center box bar.
This bar separates the supply column from the takeup column. Mark the upper and lower
limits of the supply park zone on the right side of the masking tape and the upper and lower
limits of the takeup park zone on the left side of the masking tape.

Connect a jumper between TP31 (shuttle maintenance test point) and TP25 (ground) on the
control M PCBA. The transport will run in the shuttle mode continuously.

Observe the supply tape loop (in the righthand column) for equal movement above and
below the park zone. This is done by marking the masking tape and measuring the distance
from the park zone (Figure 6-13).

If the marks on the masking tape are unequal, adjust potentiometer R 1 on the interconnect

F1 PCBA (R203 on interconnect F PCBA) for equal distances above and below the park
zone.
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NOTE
If the tape loops cannot be adjusted so that they are
precisely equidistant above and below the park zone,
the longer distance should be at the end of the column
closest to atmospheric pressure; i.e., upper end of
supply column and lower end of takeup column.

30. Observe the takeup tape loop (in the lefthand column) for equal movement above and below
the park zone. This is done by marking the masking tape and measuring the distances from
the park zone (Figure 6-13).

31.  If the marks on the masking tape are unequal, adjust potentiometer R9 on the interconnect
F1 PCBA (R103 on interconnect F PCBA) for equal distances above and below the park
zone. (Refer to note following step 29.)

32. Observe the tape loop travel in the supply and takeup columns. The loops must not break
interlock and the maximum travel forward to reverse is:

330 mm (13 in) for the supply loop
280 mm (11 in) for the takeup loop.

33. Remove the masking tape from the buffer box door.

34. Remove the jumpers from TP31 and TP25 on the control M PCBA,

35.  With control M switch S1, allow the tape to move forward to the EOT marker.
36. Perform a rewind command.

37. Observe both tape loops for travel. Neither must break interlock.

6.5.8 Read Adjustments
The read adjustment paragraph provides the procedures for adjusting the functions needed to ensure read
data integrity. It also provides the order in which each function should be checked or adjusted.

NOTE
Prior to starting the read adjustments it is necessary
to ensure that the tape path is clean (Paragraph
4.3.4), the voltages are correct (Paragraph 6.5.1),
and the capstan servo adjustments are correct (Par-
agraph 6.5.5).

The following functions should now be checked or adjusted in the order given.

NRZI threshold adjustment
NRZI gain adjustment

NRZI read skew adjustment
NRZI character gate adjustment
PE threshold adjustment

PE gain adjustment

S wo-

6-31



6.5.8.1 NRZ] Threshold Adjustment

1.

2.

8.

Turn transport power on.
Open the transport base assembly to gain access to the card cage.

Connect a DVM with its positive lead to data L PCBA test point TP69 (NRZP) and its negative
lead to TP49 (GND) (Figure 6-6).

Configure the M8940 (MTA) maintenance switches as follows.

S3 Left (NRZI)
S4 Right (Test)
S6 Right (Stop)
S7 Right (Read)

Refer to Figure 6-18 for switch locations.

Mount and load a work tape to BOT. Place the transport on-line.

Observe the DVM. The voltage displayed should be between these readings.

+1020 MV maximum
+780 MV minimum

If the voltage displayed is out of tolerance, adjust data L PCBA potentiometer R11 for a
reading of 900 MV.

NOTE
This adjustment procedure sets the low NRZ1 read
threshold value, and once performed, all NRZ1
threshold voltages should be within specification. To
verify all NRZI threshold valves refer to Paragraph
6.6.7.1.

Remove the tape and the DVM.

6.5.8.2 NRZI Gain Adjustment

NOTE
The capstan servo adjustments (Paragraph 6.5.5)
affect NRZI gain. Ensure that these adjustments
are within tolerance before doing the NRZI gain
adjustment.

Turn transport power off.

Remove and extend the data L PCBA using the extender PCBA (DEC P/N 29-23218). For
instructions on how to use the extender refer to Paragraph 6.6.2.

Turn transport power on.
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10.

11.

12.

13.

Mount and load a master output tape. Place the transport on-line. Ensure that the master output
tape is write enabled.

Record an all 1s NRZI pattern on the tape by setting the M8940 (MTA) maintenance switches
as follows:

S6 Right (Stop)

S2 Right (Continuous)
S3 Left (NRZI)

S4 Right (Test)

S5 Left (Forward)
S7 Left (Write)

S6 Left (Run)

Allow the tape to be written to EOT then set the M8940 maintenance switches as follows:

S7 Right (Read)
S5 Right (Reverse)
S6 Right (Stop)

Place the transport off-line and rewind the tape to BOT.

Connect an oscilloscope to data L PCBA test point TP101 and probe ground to TP49. Set the
scope to: Vert = 0.2 V/ div, horiz = 50 us/div, sync + int ac.

Place the transport on-line and then set the M8940 maintenance switches as follows:

S5 Left (Forward)
Sé6 Left (Run)

Observe the oscilloscope. The peak-to-peak voltage should be between:

11 V P-P minimum
13 V P-P maximum

If the voltage is out of tolerance adjust potentiometer R107 on the 9TK preamplifier PCBA
(Figure 6-14) for 12 V P-P.

Connect the scope to test points TP201 through TP901 and repeat steps 10 and 11. Adjust the
appropriate potentiometer if necessary. (Refer to Table 6-7 for test point/potentiometer
correlation.)

NOTE
If the tape should reach EOT before the
check/adjustment procedure is finished, repeat steps
5 through 7 and continue. The amplitudes must be
adjusted on the first read pass.

Set M8940 switch S6 to the right (stop) and unload the tape. Remove the oscilloscope probe but

do not reinsert the data L PCBA at this time since it will be necessary to gain access to its test
points in the phase encoded (PE) gain adjustment procedure.
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Table 67 NRZI Channel Test Points and Adjustments

Data L 9TK Preamplifier
Channel Test Point Adjustment
P TP101 R107
0 TP201 R118
1 TP301 R129
2 TP401 R207
3 TP501 R218
4 TP601 R229
5 TP701 R307
6 TP801 R318
7 TP901 R329

6.5.8.3 NRZI Read Skew Adjustment (Azimuth)

NOTE
It is imperative that the NRZI threshold adjustment
(Paragraph 6.5.8.1) and NRZI gain adjustment
(Paragraph 6.5.8.2) are within specification before
the NRZI read skew adjustment is performed as
these parameters affect NRZI read skew.

1.  Set the M8940 (MTA) maintenance switches as follows:

S2 Right (Continuous)
S3 Left (NRZI)

S4 Right (Test)

S5 Left (Forward)
S6 Right (Stop)

S7 Right (Read)

Refer to Figure 6-18 for location of maintenance switches.
2. Mount and load a write protected master skew tape to BOT. Place the tranSport on-line.

3.  Connect an oscilloscope to data L PCBA test point TP53 and ground to 'TP49. Set the scope to:
Vert = 0.2 V/Div, Horiz = 0.5 us/Div, Sync + int dc.

4.  Set M8940 switch S6 to the left (Run). The tape should be running forward.

5. Observe the oscilloscope. The skew pulsewidth (plus jitter component) in forward must not
exceed 1.2 us.

6.  If the skew is out of tolerance, adjust the azimuth angle of the read/write head to obtain a skew
within this value. Adjust the head for minimum positive pulsewidth. The head may be adjusted
by inserting a 1/8 inch Allen driver through the buffer box door and into the tape cleaner cap-
clip housing (Figure 6-15).
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Figure 6-15 Location of NRZI Read Skew Azimuth Adjustment

Set M8940 switch S5 to the right and allow the master skew tape to run in a reverse direction.
The skew pulsewidth must not exceed 1.2 us. If it does, the capstan motor tracking may have to
be fine tuned (Paragraph 6.7.5, steps 23-30).

Allow the master skew tape to continue in reverse to BOT and remove it.
NOTE
If the head azimuth was adjusted in step 6, the write

deskew adjustment must be performed (Paragraph
6.5.9).
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6.5.8.4 NRZI Character Gate Adjustment

1.  Set the M8940 (MTA) maintenance switches as follows:

S2 Right (Continuous)
S3 Left (NRZI)

S4 Right (Test)

S5 Left (Forward)
S6 Right (Stop)

S7 Right (Read)

Refer to Figure 6-18 for switch locations.
2. Mount and load a write protected master skew tape to BOT. Press ON LINE.
3. Connect an oscilloscope to data L test points (Figure 6-6) as follows:
Connect Vertical CH 1 to TP51 (Any — H)
Connect Vertical CH 2 to TP66 (IRDS)
Ground both probes to TP49
Set the scope as follows: Vert = 0.2 V/Div;
Horiz = 1 us/Div;
Sync = + Int (CH1) dc
4.  Set M8940 switch S6 to the left (Run). The tape should be running forward.

5. Verify that the delay between the leading edge (positive going) of the TP51 waveshape and the
trailing edge (positive going) of TP66 is between:

4.7 us minimum
5.0 us maximum

Refer to Figure 6-16.
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6. If the delay measured in step 5 is out of tolerance, adjust R37 on the data L PCBA for a delay A
of 4.85 us.

7.  Set M8940 switch S5 to the right and allow the master skew tape to reverse direction to BOT.
Remove the scope probes and the master skew tape.

6.5.8.5 Phase Encoded (PE) Threshold Adjustment

1.  Set the M8940 (MTA) maintenance switches as follows:

S3 Right (PE)
S4 Right (Test)
S6 Right (Stop)
S7 Right (Read)

Refer to Figure 6-18 for switch locations.
2. Mount and load a work tape to BOT. Place the transport on-line.

3.  Connect a DVM with its positive lead to data L PCBA test point TP71 and negative lead to
TP49 (Figure 6-6).

4.  Observe the DVM. The voltage displayed should be +360 + 40 MV,

5. If the voltage displayed is out of tolerance, adjust data L. PCBA potentiometer R29 for +300
MV.

NOTE
This adjustment procedure sets the low PE read
threshold value, and once performed, all PE thresh-
old voltages should be within specification. To verify
all PE threshold values, refer to Paragraph 6.6.7.1.

6. Remove the tape and the DVM.

6.5.8.6 Phase Encoded (PE) Gain Adjustment

NOTE
The capstan servo adjustments (Paragraph 6.5.5) af-
fect PE gain. Ensure that these adjustments are
within tolerance before doing the PE gain adjust-
ment.

1. Mount and load a master output tape. Place the transport on-line. Ensure that the master
output tape is write enabled.
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Record an all 1s PE pattern on the tape by setting the M8940 (MTA) raintenance switches
as follows:

S6 Right Stop

S1 Right 3200 FCI
S2 Right Continuous
S3  Right PE

S4 Right Test

S5 Left Forward

S7 Left Write

S6 Left Run

Allow the tape to be written to EOT then set the M8940 maintenance switches as follows:
S7 Right Read

S5 Right Reverse
S6 Right Stop

Place the transport off-line and rewind the tape to BOT.

Connect an oscilloscope to data L PCBA test point TP102 and probe ground to TP49. Set
the scope to: Vert = 0.2 V/ Div, Horiz = 50 us/Div, sync + int ac.

Place the transport on-line and then set the M8940 maintenance switches as follows:

S5 Left Forward
S6 Left Run

Observe the oscilloscope. the peak-to-peak voltage should be betweer::

11 V P-P minimum
13 V P-P maximum.

If the voltage is out of tolerance adjust potentiometer R106 on the 9TK preamplifier PCBA
(Figure 6-14) for 12 V P-P.

Connect the scope to test points TP202 through TP902 and repeat steps 7 and 8. Adjust the
appropriate potentiometer if necessary. Refer to Table 6-8 for test point/potentiometer cor-
relation.

Table 6-8 PE Channel Test Points and Adjustments

Data L 9TK Preamplifier
Channel Test Point Adjustment
P TP102 R106
0 TP202 R117
1 TP302 R128
2 TP402 R206
3 TP502 R217
4 TP602 R228
5 TP702 R306
6 TP802 R317
7 TP902 R328
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10.

11.

NOTE
If the tape should reach EOT before the
check/adjustment procedure is finished, repeat steps
2 through 4 and continue. The amplitudes must be
adjusted on the first read pass.

Set M8940 switch S6 to the right (Stop) and unload the tape. Remove the oscilloscope
probe.

Turn the transport power off and return the data L PCBA to its slot.

6.5.9 Write Deskew Adjustment
The following provides the procedures for adjusting write deskew.

1.

2.

10.

11.

Ensure that the power supply voltages are within the tolerances specified in Paragraph 6.5.1.
Ensure that the read adjustments are within the tolerances specified in Paragraph 6.5.8.
Set the M8940 (MTA) maintenance switches as follows:

S2 Right Continuous
S3  Left NRZI

S4 Right Test

S5 Left Forward

S6 Right Stop

S7  Left Write

Refer to Figure 6-18 for switch locations.

Mount and load a 267 mm (10-1/2 in) full work tape to BOT. Place the transport on-line.

Connect an oscilloscope to data L PCBA test point TP53 (TSKEW) and ground to TP49
(Figure 6-6). Set the scope as follows: Vert. = 0.2 V/Div; horiz = 0.2 us/div; sync = + int
dc.

Set M8940 switch S6 to the left (Run). The tape will now be running forward and writing.
Observe the oscilloscope. The pulsewidth displayed should be equal to or less than 1.8 us.

If the pulsewidth displayed is out of tolerance, turn potentiometers R101 through R901 on
the write PCBA 15 turns counterclockwise, or until end of potentiometer is sensed (Figure 6-
17).

Observe oscilloscope while writing an all ones NRZI pattern on all channels. Adjust R101
through R801 clockwise until the pulsewidth displayed increases, then back off until the
pulsewidth is the same as before.

While observing the oscilloscope, adjust R901 for minimum pulsewidth.

Set M8940 switch S6 to the right to stop the tape. Set switches S7 to the right (read) and S4
left (normal mode). Rewind the work tape and remove the scope probe.

6-40



1¥-9

P7 TO INTERCONNECT D1 PCBA

e ] __J

R101

[

TP

=1

J 48 49

[ 1 Il

7z

I

L J6 TO 9TK PREAMPLIFIER PCBA

\— TEST POINTS (24-48)

R101-R901 NRZI DESKEW ADJUST

Figure 6-17 Write PCBA Adjustments and Test Points

\——— TEST POINTS (49-72)

MA-3685



6.6 TROUBLESHOOTING

Troubleshooting the TU77 Transport consists of using this section as a guide in conjunction with
system software on-line diagnostics, standalone diagnostics, and the off-line maintenance features
found within the transport. Aids to the troubleshooting process are the system software device error
log reports, the theory discussion found in Chapter 5, and the transport functional block diagrams and
logic/schematic diagrams found in Volume 1.

6.6.1 Using the M8940 MTA Module »
This section describes how the M8940 is to be used as an aid in performing transport adjustments,
alignments, and troubleshooting.

6.6.1.1 Functional Description - The M8940 MTA is the interface between the TMO03 formatter and
TU77 transport logic and handles read/write data, status, and command information. It also provides
the field maintenance engineer with a central point for issuing commands to the transport while per-
forming ' adjustments and alignments off-line. Thus maximum computer system availability is
achieved.

The M8940 has seven command switches, three status LEDs, and twenty-three test points for trouble-
shooting purposes. Figure 6-18 illustrates the placement of these components and Tables 6-9, 6-10, and
6-11 list their functions. A more detailed description of M8940 theory may be found in Paragraph 5.4.

Table 6-9 M8940 MTA Test Points

TP Number Signal Name
1 IRDO-H
2 IRD1-H
3 IRD2-H
4 IRD3-H
5 IRD4-H
6 IRDS5-H
7 IRD6-H
8 IRD7-H
9 IRDP-H

10 IRDS-H

11 IWD7

12 IWD6

13 IWD5

14 IWD4

15 IWD3

16 IWD2

17 IWD1

18 IWDO

19 IWDP-L

20 IFPT-L

21 IRWD-L ,

22 ILDP-L

23 IONL

6-42



TP1—O i
TP2—O "
P3 TP3—O _
TP4A—O
TP5— O
TP6— O
TP7—O
TP8—O
TP9—O
P1 TP10—O
S1 < /{;Oo/_g o0
s2 b S Jcanl
S3 %/ T r? z Ve
S4 L~ VoRmM AL TES .
P2 k
S5 L~ o p/Re
sp o o /0
sk Rd/uwoeT
D1— b or modE
D2— -3V on/
D3— ; Aot e
TPI—81 1p12
TPI3—Q | b4
gl
—8L - tpig
TPIO—Q | oo
TP2—Q
TP23—
MA-3487

Figure 6-18 M8940 MTA Switches and Test Points
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Table 6-10 M8940 MTA LEDs

D Number Function
D1 Test mode
D2 +5Von
D3 Unit select

Table 6-11 M8940 MTA Switch Functions

Switch Function
Number Left Position Right Position
S1 1600 FCI* 3200 FCI*
S2 Start/Stop Run continuous
S3 NRZ1 PE
S4 Normal Test
S5 Forward Reverse
S6 Run Stop
S7 Write Read
NOTES

When in test write mode, a tape must have a
write enable ring or else the write /erase heads

will be disabled.

All the MTA switches are dynamic; that is the
user may change densities, write frequency,
start/stop, etc., whether tape is moving or not.

When creating a tape in test mode, upon
reaching EOT, switch No. 7 should be re-
turned to the read (right) position. If not,
when performing a reverse/rewind to return to

BOT, the tape will be overwritten.

Switch No. 4 must be placed in the normal
(left) position before returning the transport

to operating system on-line usage.

*Phase encoded write only.
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6.6.1.2 Use Procedure - When the M8940 is in test mode, (Switch No. 4 to the right) all data and
command information from the TMO03 formatter is inhibited from reaching the transport. The mainte-
nance switches on the M8940 now provide command and data information. The source of this infor-
mation is transparent to the transport logic. Therefore, the transport under test must be placed on-line
with the control panel ON LINE switch in order to place the M8940 in test mode with Switch 4. Also,
when in test mode, the unit select switch on the control panel has no effect and may be placed in any
position.

The right LED (D1) will be illuminated when in test mode. The other two LEDs (D2 = +5 V and D3
= Unit select) and all test points may be observed and monitored both in test mode and normal mode
(on-line with the system).

6.6.2 Using the PCBA Extender (DEC P/N 29-23218)

The PCBA extender is used as an aid in troubleshooting the TU77 transpori as well as facilitating
certain adjustment procedures. The data L, write, and control M PCBAs may be extended for access
one at a time. The M8940 (MTA) may not be extended but is accessible by removing the cabinet top
cover. The capstan/regulator and reel servo PCBAs may not be extended due to heat sinking require-
ments. Refer to Figure 6-19 for an illustration of the PCBA extender.

TO J8 TO J7 TO J5
CONTROL M WRITE DATA L

! ! !

EXTENDER PLUG FINGERS
TOPIL® TOPIN 37
TOPIN 1 TOPIN 72
—
TSgo————20 o ———— o<
\ Y o \ A 4 -
TEST w w TEST
POINTS = 2 POINTS
< <
© © DO NOT CROSS
CABLE}
-
EXTENDER
JACK PLUG FROM
~<———PCBA UNDER
TEST

MA-3498

Figure 6-19 PCBA Extender
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To extend a PCBA, first remove the PCBA retainer clip (Figure 2-6), then remove the PCBA to be
extended from the card cage. Insert the extender into the slot vacated and push it firmly into the
interconnect D1 PCBA. The orientation of the extender must be observed as it can be inserted in two
ways. The correct way depends on the PCBA to be extended.

The extender is etched on both sides near the plug fingers. One side is etched READ (TOP) and the
opposite side is etched CONTROL (TOP) and WRITE (TOP). Thus, if the data L PCBA is to be
extended the extender must be inserted into the card cage with the READ (TOP) etch pointing up, and
if the control M or write PCBAs are to be extended the extender must be inserted into the card cage
with the CONTROL (TOP) and WRITE (TOP) pointing up. The extender jack is then pushed on to
the extended PCBA’s plug fingers.

Note that the extender jack is connected to the extender with two flat cables. Orient the extender jack
with the two cables flat as shown in Figure 6-19. The jack must not be rotated 180 degrees (indicated
by twisted cables) as this would not make proper connections between the extended PCBA and the
interconnect D1 PCBA.

The extended PCBA is supported at an angle within the card cage assembly by four nylon brackets
protruding from the side, so that it is accessible to service personnel. The two bottom brackets are
angled out and up and fit in between the PCBA board and the support bar running underneath the
PCBA'’s test points. See Figure 6-20 for an illustration of a PCBA in the extended position.

Seventy-two test points on the edge of the extender connect to the 72 pins on the interconnect D1 jack.
Thus, service personnel have access to all connector pins on the PCBA under testing. The leftmost test
point on the extender connects to pin 1 on the PCBA, the next test point to pin 2, and so on from left to
right across the extender with the rightmost test point connected to pin 72 on the PCBA. The test
points are on both sides of the extender and have the same left to right orientation with respect to the
extended PCBA regardless of which side of the extender is up (Figure 6-19).

6.6.3 Power Supply Troubleshooting

This section contains a failure analysis of the power supply and power distribution. Refer to Paragraph
5.5 for theory, and Figures 5-17 through 5-21, and Figure 2 in Volume | for functional block diagrams.
The individual power supply voltages are not adjustable and if a particular voltage is found to be out
of acceptable range, a component or subassembly will have to be replaced.

WARNING
Use caution when making measurements and adjust-
ments with power applied to the transport. Keep one
hand behind your back or in a pocket, and do not
come in contact with any metal parts on the trans-
port.

Voltages in the 220 Vac range are present in the
power supply/pneumatic assembly.
6.6.3.1 Troubleshooting Rules - When troubleshooting power supply problems, be sure to adhere to
the rules listed below:
1.  Ensure that power is off and the transport is unplugged before attempting to replace any

defective components in the power supply/pneumatic assembly.
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Figure 6-20 PCBA in Extended Position
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2. The capstan/regulator PCBA may not be extended from the card cage for troubleshooting
with power applied since it requires heat sinking. If this PCBA is suspected, a new PCBA
must be substituted.

6.6.3.2 Troubleshooting Hints

1. Make a visual examination of the circuitry. Check for burnt printed circuit board
etch/components/wiring, oil leakage from capacitors, and loose connections. A good visual
check can prove to be a quick method of locating the cause of a malfunction.

2. The +5, +15 and -15 V regulators contain overvoltage crowbar detection circuitry. A sup-
ply may crowbar and bring the output down to zero volts due to an intermittent regulator.
Turning the transport power off then back on will usually release the crowbar.

4

6.6.3.3 Troubleshooting Charts - In troubleshooting the various areas of the power sup-
ply/distribution system, refer to the following troubleshooting chart (Table 6-12). For fuse locations
refer to Figure 6-1.

Table 6-12 Power Supply Troubleshooting Chart

Problem Check For: Result Cause
No operator Fans and No Problem is in 861 power control
panel blower at or line voltage
lights/no rear Yes Breaker CB1 tripped
functions operating Check +5 V (TP11 of capstan/reg
PCBA) (vev :cwe /O
Power jumpers incorrect at
Al-TBI1
No +5Vat +12Vat No Troubleshoot +12 V
TP11 of cap- A2-TB1-6 Yes Bad capstan/regulator PCBA
stan (regula- Burnt etch on interconnect D1
tor PCBA) PCBA
+5 V output - - Bad capstan/regulator PCBA
too low Bridge rectifier CR2 partially
open
No+12V 8.5 Vac at Yes Fuse F1 blown
(A2-TB1-6) A2-TBI1-10 Bridge rectifier CR2 open
Capacitor C3 shorted
No Transformer T1 defective
No+15V +24V at No Troubleshoot +24 V
(TP15 of A2-TB1-7 Yes Bad capstan/regulator PCBA
capstan/ Burnt etch on interconnect D1
regulator v PCBA
PCBA)
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Table 6-12 Power Supply Troubleshooting Chart (Cont)

Problem Check For: Result Cause

No-15V 7 | -24Vat No Troubleshoot ~24 V

(TP18 of A2-TB1-8 Yes Bad capstan/regulator PCBA
capstan/ Burnt etch on interconnect D1
regulator PCBA

PCBA)

No +24V - - Fuse F2 blown

(A2-TBI1-7) Bridge rectifier CR 1 open

Capacitor CI shorted
Bad transformer Tt

No-24V - - Fuse F3 blown
(A2-TB1-8) Bridge rectifier CR 1 open
Capacitor C2 shoried
Bad transformer T

No +36V - - Fuse F4 blown

(A2-TBI-1)

No+36V - - Fuse F6 blown

(Reel servo

PCBA TP12)

No+36V - - Fuse F7 blown

(Reel servo

PCBA TP4)

No +36V - - Bridge rectifier CR3 open

anywhere Capacitor C4 shorted

No-36V =36V at Yes Fuse F5 blown

(A2-TB1-5) Reel servo No Bridge rectifier CR 3 open
PCBA Capacitor CS5 shorted
TP10 and
T1P18

6.6.4 Load Cycle Troubleshooting

When a load fault occurs, specific test points can be checked to give clues as to the trouble area. Seven
test points are specified and load fault troubleshooting flow diagrams are provided, one associated
with each of the test points. The seven load faults are numbered 0 through 6 to correspond with the
loading flowchart in the engineering print set of Volume 1 (control M logic print No. 104745, sheet 5 of 5).

The autoload cycle requires that all vacuums and pressure be within specification and all power sup-
ply, control, capstan servo, and reel servo functional circuitry be operational. Prior to pursuing a path
through these troubleshooting flows, the loading flowcharts and suggested corrections (Figures 2-17,
2-18, 3-4, and 3-6) should be followed. Refer also to engineering print No. 104745, (control M PCBA)
sheet 5 of 5, for a functional loading flowchart and Figure 6-21 for an autoload timing diagram. Figure
4 in Volume 1 illustrates the major signals necessary to accomplish a load cycle.
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6.6.4.1 Load Faults - When a load fault occurs (flashing load fault LED on control panel) it may be
categorized into one of seven possible load fault areas. In order to determine what area caused the
fault, and thus correct the source of this problem, test points on the control M PCBA must be scoped.
Table 6-13 lists the load fault numbers and their associated test points. During a normal load cycle the
signal level at the test points will remain high. Any test point that pulses low or goes low during the
cycleindicates the load fault area number and the troubleshooting flow diagram to be used. Figures 6-
22 through 6-28 are the load fault flow diagrams.

Table 6-13 Load Fault Categories

Load Fault Control M PCBA
Number Test Point Category Description
0 TP14 No load count sequencing pulses from takeup reel
1 TP27 Cartridge fault (not sensed as being closed or open)
2 TP32 Cartridge fault (not sensed as being open)
TP35 Air fault at sequence count C3 time
4 TP42 Two attempts (one attempt for small reel) have been made to
load tape without success
5 TP41 Tape leader fault
6 TP28 Set loops fault
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Figure 6-29 Pneumatic Troubleshooting Flow Diagram

6.6.5 Pneumatic System Troubleshooting

WARNING
If the ac motor in the power supply/pneumatic as-
sembly has stopped because of overheating it will re-
start when the temperature is normal. Always turn
off or disconnect ac power before working near mo-
tor pulleys and belts.

The pneumatic system located in the power supply/pneumatic assembly and distributed on the base
assembly provides positive (pressure) and negative (vacuum) air to accomplish loading and running
operations.

The accompanying flowchart (Figure 6-29) is used to troubleshoot a major pneumatic system failure.
In order to track down more subtle failures, first perform a visual inspection of the system. Check for
holes, cracks, or pinches in any of the hoses or tubing. Check the condition ang tension of both drive
belts. Perform a check of all positive and negative air valves as outlined in Paragraph 6.5.6. Both the
muffler filter and air filter at the input of the positive air system are changed during semiannual PM.
However, a particularly dirty environment could cause these filters to clog prematurely and thus
should be suspected. Refer also to the air/load control functional block diagram, Figure 4, sheet 2 of 2,
in Volume 1, for a schematic of the air system.
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6.6.6 Reel Servo Troubleshooting

All circuitry used to drive both the takeup reel and the supply reel is contained on one PCBA (reel
servo PCBA) located in the card cage assembly. Inputs to the reel servo PCBA are summarized in
Table 5-2 and consist of power, control signals, and feedback signals. If the reel servo PCBA is sus-
pected, it must be replaced since it may not be extended for troubleshooting due to heat sinking
requirements. (Refer to Figure 5 in Volume 1 for a functional block diagram of the reel servo. Refer
also to Figure 6-30 for a simplified schematic diagram of the supply reel servo.)

Check all input power sources and voltages developed on the reel servo PCBA. Table 6-14 lists the test

points, the voltage names, and the proper readings with allowable tolerances. Check the test points
with a DVM using test point 49 as a ground reference.

Table 6-14 Reel Servo PCBA Operating Voltages

Voltage Voltage Voltage
Test Point Name Reading Source
TP62 +15V +15+1.0 Capstan/regulator PCBA
TP64 -15V -15£1.0
TP12 +36 V(s) +40 £2 Power Supply/pneumatic
TP18 =36 V(s) -40 +2 Assembly
TP4 +36 V() +40 +2
TPI10 =36 V(1) -40 £+2
TP53 +5 V(s) +5.3+0.3 Reel servo PCBA

A servomechanism is more difficult to troubleshoot in a dynamic condition than a quiescent condition.
The TU77 reel servo physically consists of the reel servo PCBA, the reel servo motor, the loop position
transducer, and loose coupling (feedback) provided by the tape loop in the buffer column. (For a block
diagram refer to Figure 5-29.) Thus when encountering a reel servo problem, with no indication of
what element of the loop is causing the problem, it is advantageous to replace the reel servo PCBA
initially since it is the element most prone to failure. If this fails to correct the problem, proceed to
check the various feedback elements. Loop position feedback elements for each servo consist of posi-
tion transducers, limit sensors, and the crippled reel sensor (takeup reel only).

Use the following procedure to check the feedback elements of the reel servo loop. Refer to Figure 6-13
for an illustration of the takeup buffer column, its zones, and sensing switch ports. The supply buffer
column is similar but minus the crippled reel switch port.

1. Perform a check of all system vacuum measurements (Paragraph 6.5.6).

2. Turn transport power off.

3. Setreel servo disable switch S1, located on the reel servo PCBA, toward the rear (disable).

4.  Ground control M PCBA test points TP62 (NINTLK) and TP71 (PNU RET).

5. Disconnect one capstan motor lead.

6. Mount a 10-1/2 inch reel of tape on the supply hub (without cartridge).
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10.

11.

12.

13.

14.

15.

16.

Open the buffer box door and hand thread the leader through the tape path. Wind approx-
imately 9 m (30 ft) of tape onto the takeup reel. Close the buffer box door.

Turn transport power back on. Pneumatics should be enabled with vacuum applied to the
buffer columns and pressure to the air bearings.

NOTE
If either reel starts rotating at this point, replace the
reel servo PCBA.

Manually rotate the supply reel clockwise and allow a loop to form. Position the loop in the
park zone. Apply masking tape to the reel’s outer flange and the transport to prevent the
loop from being pulled down toward the source of vacuum.

Hold the tape against air bearing No. 4 (Figure 6-4) with your finger and manually rotate
the takeup reel counterclockwise to allow a loop to form. Position the loop in the park zone
and release your finger. Tape the takeup reel to prevent it from moving.

Press RESET on the control panel.

With a scope, monitor control M test points TP57 (S. LIMIT N.O.) and TP61 (T. LIMIT
N.O.) with reference to TP49 (0 V). Both test points should be at or near ground. Any
momentary jumps up to +5 V indicate an intermittent limit switch or air leak in the associ-
ated tubing.

Connect the scope to reel servo TP66 (SPOS) and ground to TP49 (0 V). Set the scopeto 1 V
per div vertical, and 20 ms per cm horizontal with the baseline in the center.

Remove the tape from the supply reel and rotate it so that the loop in the supply column
extends down to the lower limit switch and observe the voltage on the scope. Note the
reading and rotate the reel so that the loop extends to the upper limit switch and observe the
voltage on the scope. Note the reading and add the unsigned value of the readings together.
The result should be in the range of 3.6 to 4.2 V.

NOTE
The 0.6 V tolerance is due to the system vacuum set-
ting, the position adjustment setting on interconnect
F1 PCBA, and individual characteristics of the posi-
tion transducer.

Retape the supply reel and remove the tape from the takeup reel. Repeat step 14 for the
takeup reel and the takeup column while monitoring reel servo test point TP55 (TPOS).

If the result in step 14 or 15 is out of range, and the buffer column vacuum is known to be

within tolerance, the fault is with either the position transducer or the interconnect F1
PCBA.

6-62



17.  Place the scope on interconnect F1-TB1-13 with the ground probe on TB1-14. With the
takeup loop above the crippled reel port (atmosphere) TB1-13 should be at +5 V. With the
loop below the crippled reel port TB1-13 should be at or near ground. Anything else in-
dicates a defective crippled reel sensor or associated tubing.

18.  Turn transport power off and remove the jumpers. Connect capstan motor lead and set reel

servo disable switch to front. If after eliminating the reel servo PCBA and the feedback
element, the problem still exists, the reel motor should be replaced.*

6.6.6.1 Dynamic Brake Check - This procedure is to be accomplished when the reel servo PCBA is
replaced or when tape damage due to power failure is suspected.

1. Open the transport front door and install a 267 mm (10-1/2 in) reel of work tape. Load the
tape to BOT.

2. Set control M PCBA switch S1 towards the front of the transport. The tape should be
moving in the forward direction.

3. Allow the tape to run to its midposition.
4. With tape running turn transport power off.
5. Open the buffer box door. The tape should not have spilled excessively in either column.
6. Examine the tape in the tape path. It should not show any damage.
7.  Replace the tape in the tape path and rotate one reel to take up slack.
8.  Turn transport power on and perform a midreel load.
9.  With tape rewinding to BOT at high speed turn transport power off.
10. Repeat steps 5 through 8.

11.  Unload the tape.

6.6.7 Data Paths Troubleshooting

Figures 6-31 (Write Path) and 6-32 (Read Path) are provided as an aid in troubleshooting the data
paths. They provide a correlation between physical data tracks and data bit nomenclature from the
TMO3 through the TU77. (Refer also to Figures 7 and 8 in Volume 1 for a fun:tional overview of the
Write and Read Data paths.)

6.6.7.1 Thresholds — The thresholds established on the data . PCBA determine the minimum allow-
able analog signal to be strobed into the data buffers as actual data. If the thresholds are not set
properly (Paragraphs 6.5.8.1 and 6.5.8.5) or have drifted, then noise may be detected as data or actual
data may not be detected. Using a DVM, check for the thresholds listed in Table 6-15.

*Motors can develop shorted windings due to overheating. Also, they have a lifc span associated with the
brushes/commutator.
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Table 6-15 Data L Read Thresholds

Data L Threshold

Test Point Function Voltage

TP69 NRZI Write +2.7 V£ 120 MV
TP69 NRZI Read low +900 MV + 120 MV
TP69 NRZI Read high +1.2 V£ 120 MV
TP70 NRZI Write —2.7 V£ 120 MV
TP70 NRZI Read low —900 MV + 120 MV
TP70 NRZI Read high —1.2 V£ 120 MV
TP71 PE Write +1.5 V£ 120 MV
TP71 PE Read low +300 MV £ 60 MV
TP71 PE Read high +600 MV £ 120 MV

6.7 REMOVAL AND REPLACEMENT PROCEDURES

This section details step-by-step removal and replacement procedures for all field replaceable parts
that require such instructions. Illustrations are referenced as needed by the procedures. References will
be made to any adjustments required due to the replacement of a particular part. (For a cross-reference
on part removal/replacement and associated adjustments, refer to Table 6-16.)

6.7.1 Head Wear Check and Replacement Procedure

The read-write-erase head assembly may require replacement for one of two reasons: internal fault in
the head, or excessive wear. Head wear can be verified by measuring the depth of the wear on the head
crown. In those heads which have guttering (grooves cut on the crown on each side of the tape path),
the head should be replaced when it has worn down to the depth of the gutter. In those heads which do
not have guttering, the head wear should be measured with a brass shim that is 0.254 mm (0.010 in)
thick. The shim width should be less than the minimum tape width, 12.598 mm (0.496 in). Place the
shim in the worn portion of the head crown with one side butted against the outer worn edge. The head
should be replaced when the upper surface of the shim is below the unworn surface of the head crown,
i.e., the head has worn to a depth greater than 0.254 mm (0.010 in).
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Table 6-16 Parts Replacement/ Adjustment Cross Reference

Paragraph Removal or Replacement Procedure Check/Adjustment
6.7.1 Head Replacement Procedure 6.5.8,6.5.9
6.7.2 Tape Cleaner Removal, Cleaning and —
Alignment
6.7.3 Air Guide Disassembly and Cleaning —
6.7.4 Air Bearing Removal and Cleaning —
6.7.5 Capstan Motor Replacement 6.5.8,6.5.6.1,6.5.6.2
6.7.6 Supply Reel Motor Replacement 6.5.7.2,6.5.7.4
6.7.7 Vacuum Reel Assembly Replacement 6.5.7.3,6.5.7.4
and Takeup Reel Motor Replacement
6.7.8 Cartridge Actuator Motor Replacement —
6.7.9 Control Assembly Removal and —
Replacement
6.7.10 Blower/ Compressor AC Motor 6.5.6
Replacement
6.7.11 Blower Removal and Replacement 6.5.6
6.7.12 Compressor Removal and Replacement 6.5.6
6.7.13 Air Valve Solenoid Replacement —
6.7.14 PCBA Removal/Replacement —
6.7.14.1 M8940 MTA PCBA —
6.7.14.2 Data L PCBA 6.5.8.1,6.5.8.2,6.5.8.4,6.5.8.5, 6.5.8.6
6.7.14.3 Write PCBA 6.5.9
6.7.14.4 Control M PCBA —
6.7.14.5 Capstan Servo PCBA 6.5.1,6.5.5,6.5.8.2,6.5.8.6
6.7.14.6 Reel Servo PCBA 6.5.1,6.5.7, 6.6.6.1
6.7.14.7 Preamp PCBA 6.5.8.2, 6.5.8.6
6.7.14.8 Interconnect F1 6.5.2,6.54,6.5.74
6.7.14.9 Interconnect D1 —
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Replacement of the head is accomplished as follows (Figure 6-33):

1.

2.

10.

1.

12.

13.

14.

Turn transport power off.
Open the transport front door and the buffer box door; swing the base assembly out.

Remove the four hex-head screws holding the 9TK preamplifier PCBA bracket to base
assembly.

Grasp the head assembly and remove two socket-head screws holding the head against the
head-mounting plate.

Carefully tip the bracket and disconnect the head from the PCBA. Remove the erase head
leads from the PCBA.

Check the head mounting plate and the replacement head for cleanliness of the mounting
surfaces.

NOTE
The mounting surfaces must be free of all foreign
substances or excessive skew may result.

To install the new head, repeat steps 3 through 5 in reverse order, but do not tighten the
head-mounting screws or the PCBA bracket mounting screws. Note that white lead to erase
head connects to El and black lead to E2.

Initially align head by visually aligning lower edge of head with inclined edge of base metal-
lic overlay. (Refer to Note 2 of Figure 6-33.) Bias head assembly by pressing it towards the
right, into tape path, with finger pressure. Ensure erase head contacts a sample section of
magnetic tape. Lightly tighten the head-mounting screws. Connect erase head wires to
PCBA making sure the white wire is closest to the operator.

Turn transport power on.
Load an all ones NRZI 32 ¢/mm (800 cpi) tape on the transport and bring to Load Point.

Operate the transport in a shuttle mode (i.e., forward then reverse) by grounding TP31 on
control M PCBA (Figure 6-5).

Using oscilloscope, observe waveform at TP101 through TP901 on data L PCBA (Figure 6-
6).

While operating in the shuttle mode, mechanically rotate the 9TK preamplifier PCBA until
the observed amplitude difference between forward and reverse operation is less than 600
mV peak-to-peak. Grasp the 9TK preamplifier PCBA on both the front and rear of base
assembly to rotate it.

Open buffer box door and verify that the erase head is in contact with tape. Repeat step 12 if
necessary.

Tighten head mounting screws and PCBA mounting bracket screws.
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15.

Perform related adjustments:

Read Adjustments Paragraph 6.5.8
e  Write Deskew Adjustment Paragraph 6.5.9

6.7.2 Tape Cleaner Removal, Cleaning, and Alignment
The tape cleaner may be removed and reinstalled as follows:

1.

2.

Open transport door and the buffer box door.
Remove two screws attaching tape cleaner and its cap to the base casting (Figure 6-33).

Clean tape cleaner, cap, clip, and metal overlay on base casting with a lint-free cloth mois-
tened in 91 percent isopropyl alcohol. Wipe the tape cleaner blades and mounting surfaces
carefully to remove all oxide and dirt.

Reinstall tape cleaner and cap with clip on base assembly. Bias the cleaner with finger
pressure directed towards the right (towards the tape). Rotate cap so that formed clip is
1.524 mm (0.06 in) away from tape path. Slide clip against erase head.

6.7.3 Air Guide Disassembly and Cleaning
The following details the procedure for disassembling and cleaning the air guide.

1.

2.

10.

11.

Open transport door.

Remove seven trim assembly mounting screws, and trim assembly from unit.

Open the buffer box door.

Remove thread block 3 (Figure 6-33) permitting it to hang by its leads.

Remove circular cefamic guide from air guide on front of base assembly (Figure 6-33).

NOTE
Do not remove air guide from base assembly.

Carefully insert the lens of a penlight into the front of the air guide. Using a small mirror,
ensure that all orifices are open.

Open any closed orifice by inserting a length of 34 AWG wire or one strand of 19 strand 27
AWG wire. Wire diameter should be 0.16002 mm (0.0063 in).

Wipe external bearing surfaces and ceramic guide with a lint-free cloth moistened with 91
percent isopropyl alcohol.

Assemble circular ceramic guide to air guide with edge parallel to edge of lower pocket bar
(Note 1 in Figure 6-33).

Reassemble thread block 3 to base assembly, adjusting its tip so it is 0.762 mm (0.03 in)
outside of the tape path at the tape cleaner (Figure 6-33). Perform the adjustment by stretch-
ing a section of magnetic tape from the lower pocket bar past the head and guide block
around the capstan.

Replace trim assembly.
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6.7.4 Air Bearing Removal and Cleaning

There are five air bearings, excluding the air guide (Figure 6-34). The air guide disassembly and clean-
ing is given in Paragraph 6.7.3. The air bearing procedure describes removal of the air bearings for
cleaning. Since there are three different bearing versions on a transport, they should be disassembled
and reassembled one at a time.

1. Open the transport front door and buffer box door.

2. Remove air bearing No. 1 (Figure 6-34). Clean parts using 91 percen: isopropyl alcohol and
a lint-free cloth. Examine air bearing orifices by inserting a penlight into the bearing. Open
clogged orifices using 30 AWG wire. Clean all surfaces of the air bearing, the circular ce-

ramic guide (where used) and the bearing mounting area on metal overlay of the base assem-
bly. -

3. A nonmetallic straight edge is useful to rotationally align the air bear:ngs on the base assem-
bly. A straight edge can be cut from the cardboard on the back of any tablet. Cut the piece
152.4 mm long by 6.35 mm wide (6 in by 1/4 in). The straight edge simulates the tape contact
tangent line with the first row of holes.

4. Reassemble air bearing No. 1 to base assembly. Rest cardboard against adjacent buffer box
bar and bearing. Rotate bearing until first row of orifices are tangent Lo cardboard (Point A)
and remaining orifices are in tape path area regions to float the magnetic tape (Area B).
Shiny side of ceramic guide is mounted towards the magnetic tape. Align ceramic guide as
illustrated in Figure 6-34.

5. Follow the same procedure for air bearings No. 2, 4, and 5. This prccedure is also used for
bearing No. 3 except that tangent point A is aligned with adjacent nearing No. 2.

6.7.5 Capstan Motor Replacement
The capstan motor and mounting plate is replaced as an assembly. The motor and mounting plate is
replaced using the following procedure.

1.  Turn transport power off.

2. Disconnect wires, hose, and tube at the motor. Remove tachometer wires from interconnect
F1 PCBA.

3.  Remove the two hex nuts, lock washers, cups, and Belleville washers, retaining motor plate
to the base assembly at two locations (Figure 6-35).

4. Cradle motor in hand. At front of base assembly, remove socket-head cap screw (fixed
point) (Figure 6-35), containing Belleville washers and plain washer, freeing the motor.

5.  Carefully slide motor off two adjusting studs. View the front of base assembly to ensure that
capstan clears metal overlay and base casting.

6. Install the replacement motor, repeat steps 2 through 5 in reverse crder.
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10.

NOTE
The following steps provide the procedure to achieve
capstan perpendicularity, a necessary requirement to
ensure proper tape tracking over the guide
block/head area. Coarse adjustment of tape tracking
is performed in steps 7 through 22, A fine tuning of
tape tracking is accomplished in steps 23 through 30.

Turn transport power on.
Mount and load a work tape to BOT.

NOTE
The tape may incur some edge damage in this pro-
cedure. When finished, cut off that portion of tape
used in the process and install a new BOT tab.

Place control M PCBA switch S1 (Figure 6-5) toward the front of the transport and drive the
tape forward for about 15 m (50 ft). Place the switch back in the center position.

Turn transport power off.
NOTE
If floating thread block No. 9 has a viewing

window, proceed to step 12 as it is not necessary
to remove the thread block.

BUFFER

BOX GLASS\0

RETAINING
SCREWS

THREAD BLOCK

MA-3485

Figure 6-36 Floating Thread Block No. 9
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11.

12.

13.

14.

15.

16.

17.
18.
19.
20.

21.

22.

23.
24.

25.

Remove floating thread block No. 9 on the buffer box door assembly (Figure 6-36). Remove
the block by holding it against the door and removing the three retaining screws and wash-

ers. Lift the block out of the door being careful not to loose the springs underneath the
block. ,

On the rear of the base assembly, at the capstan motor mounting plate. loosen the two hex
nuts 1/4 turn. These hex nuts are the ones referred to in step 3. They are located at the
forward and reverse tracking adjustment points.

On the front of the base assembly, approximately 50.8 mm (2 in) down from the capstan,
loosen the fixed point socket-head cap screw 1/4 turn (Figure 6-35).

Loosen the capstan motor forward and reverse adjustment locking screws one full turn.

Remove the outside rectangular ceramic guide from the guide block by removing the two
retaining screws and washers (Figure 6-33).

CAUTION
The thin ceramic guides are easily broken. Handle
with extreme care.

Gently retract the spring-loaded ceramic guides at both the guide block and the air guide so
that they lock back. Use a nonmetallic instrument, such as the bare end of a cotton-tipped
swab to retract the guides. Retraction is accomplished by pushing the guide straight back
with the swab positioned in the middle of the guide. '

Close the buffer box door assembly.
Perform a systems vacuum check (Paragraphs 6.5.6.1 and 6.5.6.2).
Turn transport power on and perform a midreel load.

Run the drive forward using maintenance switch S1 on the control M. PCBA. Adjust for-
ward adjustment stud* from the front of the base assembly (Figure 6-37) so tape edge is
aligned with guide block edge in the area from which the rectangular ceramic guide was
removed. Clockwise adjustment shifts tape away from base casting.

Run the drive in reverse using maintenance switch S1 on control M PCBA and adjust re-
verse adjustment stud from the front of the base assembly (Figure 6-37) so tape edge is
aligned with the guide block.

Repeat steps 20 and 21 until tape is aligned with the guide block and no front-to-back
movement occurs with tape moving in either direction. Shuttle maintenance test point TP31
on control M PCBA may be grounded to TP25 to run the transport in the shuttle mode.

Unload work tape and load a master skew tape to fine tune tape tracking.
Connect channel 1 of an oscilloscope to TP203 (read head No. 4) of the 9TK preamplifier

PCBA (Figure 6-14) and channel 2 to TP301 (read head No. 5). Ground oscilloscope to TP
2. Sync internal positive on channel 1. '

"~ Run tape forward and reverse by grounding shuttle maintenance test po:nt TP31 on control

M PCBA.

*Tape must be stopped and buffer box door opened each time forward stud is adjusted.
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Figure 6-37 Capstan Tape Tracking Adjustment Studs

Observe the oscilloscope and adjust the capstan tracking adjustment studs* (Figure 6-37) for
minimum differential between TP203 and TP301 (outside two tracks of the read head).

NOTE
Only very slight adjustments are required. Achieving
no differential at this point may not be possible due
to misalignment of head azimuth plate.

If coincidence cannot be achieved, ensure that the differential is minimal and equal but
opposite in the forward direction versus reverse direction. This indicates that tape tracking is
straight forward and reverse, and that the head azimuth plate needs to be aligned (Para-

~graph 6.5.8.3).

Tighten locking screws, hex nuts and socket-head cap screw, observing oscilloscope to en-
sure that adjustments are not disturbed.

Remove jumper from TP31 on control M PCBA. Remove oscilloscope connection from
9TK preamplifier PCBA.

Unload the master skew tape.

CAUTION
Do not rewind. A master skew tape should be run
forward and reverse at normal drive speed only to
preserve its integrity.

*Tape must be stopped and buffer box door opened each time forward stud is adjusted.
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31.

32.
33.

34.

Return spring-loaded ceramic guides to their operating position by pressing the guide on
corners with a cotton-tipped swab.

Install fixed ceramic guide, being careful not to crack it.

Reinstall thread block No. 9 (if it was removed).

Perform the read adjustments (Paragraph 6.5.8).

6.7.6 Supply Reel Motor Replacement
The supply reel motor may be replaced as follows.

1.

2.

10.

11.

Turn transport power off.
Open the transport front door and buffer box door.

Remove the supply reel plastic overlay on the front of the base casting by removing five
small Phillips-head screws.

Loosen the two reel hub retaining screws without removing the hex nuts. Use a 5/32-inch
ball-end hex driver inserted through the cutout in the casting behind the hub at the 12
o’clock position. Normally only finger pressure is required to prevent the nuts of these
screws from turning. A small open-end wrench may be used and can be inserted from the
front of the base assembly through the access cavities in the base casting behind the reel hub.

With the straddle plates of the reel hub in a horizontal position, and bex nuts facing down,
remove the hub from motor shaft.

At rear of base assembly, disconnect motor leads and cooling tubes from motor.

NOTE
Note the elbow alignments with respect to the motor
and base assembly so that the elbows of the replace-
ment motor can be properly oriented.

While supporting the motor, remove four motor-mounting screws on the front of the base
assembly. Remove the motor from the rear.

Install the replacement motor, aligning elbows properly. Center motor in base casting clear-
ance bore using centering tool (DEC P/N 29-23206). Tighten screws.

On the back of base assembly, slip the tubes over the elbows. Tighten hose clamps and
attach motor leads.

On the front of base assembly, slip reel hub over motor shaft seating straddle plate on flat of
shaft. Push hub towards base casting and lightly tighten both clamping screws. Adjust the
hub flange so that it measures 11.4554 to 11.7094 mm (0.451 to 0.461 in) from the machined
boss on the base casting. This machined boss is directly behind the flange at 2 o’clock
position.

Torque both clamping screws evenly to 2.7 newton-meters (24 inch-pounds).
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12.
13.

14.

Replace the supply reel overlay.
Turn transport power on.
Perform related adjustments:

Supply reel load speed (Paragraph 6.5.7.2)
Tape loop position (Paragraph 6.5.7.4).

6.7.7 Vacuum Reel Assembly Replacement and Takeup Reel Motor Replacement
Replace the vacuum reel assembly and the takeup reel motor as follows. You must remove the vacuum
reel assembly in order to remove the takeup reel motor.

1.

2.

10.

11.

12.

13.

Turn transport power off.

Open the transport front door. Remove the seven trim assembly mounting screws and the
entire trim assembly.

Open the buffer box door and base assembly.

On back of base assembly below the takeup reel motor, remove access plug to the vacuum
reel hub.

Through the access hole, loosen both screws retaining hub to shaft.

Remove vacuum reel at front of base assembly.

NOTE
If only the vacuum reel assembly is to be replaced,
proceed to step 10. If the takeup reel motor is to be
replaced proceed with step 7.

At rear of base assembly, disconnect motor leads and cooling tubes from motor. Note the
elbow alignments with respect to the motor and base assembly so that the elbows of the
replacement motor can be properly oriented. While supporting the motor, remove the four
mounting screws on front of base assembly and remove motor from rear.

Install replacement motor, aligning the elbows properly. Center motor in base casting clear-
ance bore using centering tool (DEC P/N 29-23206) and tighten screws.

On the back of base assembly, slip the tubes over elbows. Tighten hose clamps and attach
motor leads.

Reinstall vacuum reel using buffer box bar (DEC P/N 29-23207) just above the lowest air
bearing. Insert the bar between the vacuum reel flanges.

Center reel flanges with respect to the bar and tighten screws on the vacuum reel hub. Rotate
reel and listen for any rubbing with base casting bore. Repeat steps 10 and 11 if necessary.

Reassemble access plug and trim assembly.

Turn transport power on.
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14.

Perform related adjustments:

Takeup reel load speed (Paragraph 6.5.7.3)
Tape loop position adjustment (Paragraph 6.5.7.4).

6.7.8 Cartridge Actuator Motor Replacement
Replace the cartridge actuator motor as follows.

1.

2.

Turn transport power off.
Open the transport front door and the buffer box door.

Remove the supply reel plastic overlay on the front of the base casting by removing five
small Phillips-head screws.

Remove arm from motor shaft by loosening set screw (Figure 6-38).

NOTE
Note color and location of the two leads with respect
to the motor so they can be properly connected to
replacement motor.

On the back of the base assembly, remove clamp from around motor and radio frequency
interference (RFI) filter. Remove the RFI filter from the motor leads by sliding off the filter
top cover and lifting the wires off the pins. Remove four motor mounting screws and remove
the motor.

47.752 + 0.762 mm
(1.88 £ 0.03 inch)
[t—

RFI
FILTER BASE

CASTING
\ \V
3 \ CARTRIDGE

ACTUATOR ARM

-
//‘/' T__[_J
CLAMP—" L
P
ACTUATOR MOTOR- / SET SCREW

MA-3680

Figure 6-38 Cartridge Actuator Motor
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10.

11.

Install the new motor with the four mounting screws. Set arm height shown in Figure 6-38
and tighten set screw.

Install a new RFI filter (DEC P/N 29-23279) by laying the motor leads into the two chan-
nels of the filter body and pressing them onto the pins so that the pins puncture the wire
insulation. Slide the filter top on. Install the clamp around the motor and RFI filter and
tighten it so that the pin protruding from the filter bottom makes good contact with the
motor housing.

CAUTION
Do not allow the clamp to touch the motor electrical
terminals.

Turn transport power on.

Press LOAD/REW control. Arm must rotate clockwise, then stop without bouncing and
motor must stop driving. Adjust bottom limit switch if necessary.

Press RESET control. Arm must swing counterclockwise, then stop without bouncing and
motor must then stop driving. Adjust top limit switch if necessary.

Reassemble supply reel overlay.

6.7.9 Control Assembly Removal and Replacement
Remove and replace the control assembly as follows.

1.

2.

Turn transport power off at the cabinet power control.

Open the transport front door. Remove the seven trim assembly mounting screws and the
entire trim assembly.

Open the base assembly. Disconnect P10 from the control M PCBA and free the flat cable
from the retaining clamps.

At the front of the base assembly, remove the four control assembly mounting screws and
slide the flat cable through the base casting.

Install the replacement assembly in reverse order.

6.7.10 Blower/Compressor AC Motor Replacement
Remove and replace the blower/compressor ac motor as follows.

1.

WARNING
If the motor has stopped because of overheating, it
will restart when the temperature is normal. Always
turn off or disconnect ac power before working near
motor pulleys and belts.

Turn transport power off at the cabinet power control and disconnect the power cord.
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9.

10.

CAUTION
Do not attempt this, or any other re-
moval/replacement procedure within the pneu-
matic/power supply assembly without first removing
the 220 V power cord.

Remove belt guard and remove both belts by manually rotating pull:ys clockwise and slip-
ping belts off. It is not necessary to loosen compressor or blower mounting screws.

Remove pulley set from motor shaft. Do not separate the pulley set.

Remove transformer mounting screws in front of power pack assemtbly and lift transformer
to gain access to motor.

CAUTION
The transformer should not be lifted by one person.
An assistant will be necessary for this operation.

Remove cover to motor leads and remove leads.

Remove four mounting screws at rear of power pack assembly and remove motor from the
front.

Install replacement motor.

Reassemble in reverse order aligning pulley on shaft set (Figure €-39). Manually rotate
motor clockwise and check that both belts track completely on pulleys. Some slight shift of
motor pulley may be necessary.

Reconnect power cord and turn transport power on at the power centrol.

Perform vacuum and air pressure adjustments (Paragraph 6.5.6).

6.7.11 Blower Removal and Replacement
Remove and replace the blower as follows.

1.

2.

Turn transport power off at the cabinet power control and disconnect the power cord.
Remove belt guard. Remove hose from top of blower.
Loosen blower mounting screws. Slide blower left and slip belt off pulley (Figure 6-39).
NOTE
Do not loosen blower pulley from shaft. Replacement

blowers have pulley properly located on shaft.

Remove capacitor chassis mounting screws in front of power pack assembly. Position
chassis towards transformer.

Remove hose from end of blower.

Remove blower mounting screws and remove blower.
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Figure 6-39 Blower and Compressor Pulley Alignment
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10.
11.

12.

6.7.12

Install replacement blower.

Reassemble in reverse order using steps 3 through 6.

Exert approximately 111.2 N (25 Ib) of force on blower to tension the belt while tightening
the three blower mounting screws. A slot is provided in the mounting plate to pivot a large
screwdriver against the blower housing for tensioning the belt. '

Attach hose to top of blower and assemble beit guard.
Connect the power cord and turn transport power on at the power control.

Perform vacuum and air pressure adjustments (Paragraph 6.5.6).

Compressor Removal and Replacement

Remove and replace the compressor as follows.

1.

2.

10.

11.

12.

13.

Turn transport power off at the cabinet power control and disconn:ct the power cord.
Remove belt guard. Remove tubes from top of compressor.

Loosen compressor mounting screws. Slide compressor left and slip belt off pulley.
Remove pulley from compressor.

Remove capacitor chassis mounting screws in front of power pack assembly and position
chassis towards transformer.

Remove compressor mounting screws and remove compressor.
Transfer fittings to replacement compressor.
Install replacement compressor.

Reassemble in reverse order using steps 3 through 6 and setting pulley position according to
Figure 6-39.

Exert approximately 111.2 N (25 Ib) force on compressor to tension the belt while tightening
the four compressor mounting screws. A slot is provided in the mounting plate to pivot a
large screwdriver against the compressor housing for tensioning the belt.

Attach tubes to top of compressor. Manually rotate motor pulley cleckwise and check that
compressor belt does not overhang pulleys; readjust compressor pulley if necessary.

Connect the power cord and turn transport power on at the power -ontrol.

Perform vacuum and air pressure adjustments (Paragraph 6.5.6).
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6.7.13 Air Valve Solenoid Replacement .
When replacing the solenoid on either the vacuum or pressure transfer valve assembly, you must adjust the
solenoid as follows.

1.

2.

6.

Loosen the solenoid mounting screws slightly to allow freedom of movement.

Turn transport power off.

Ground the appropriate test point to enable solenoid current:

Vacuum transfer valve  Control M TP72 (NXFR)

Pressure transfer valve  Control M TP51 (NPOL)

Ground to TP49.

Turn transport power on. The solenoid should be energized.

With the solenoid energized and the valve poppet pulled in, grasp the solenoid body and
apply pressure away from the valve body until no movement of the actuator rod is detected.

Tighten the mounting screws without relaxing pressure.

Remove the ground jumper.

6.7.14 Printed Circuit Board Assembly (PCBA) Removal and Replacement
This section lists the procedures to remove and replace all PCBAs.

6.7.14.1 M8940 Magnetic Tape Adapter PCBA (Slot 1)

1.

2.

Turn transport power off.
Remove the PCBA retainer clip (Figure 2-6).
Remove the six (or three) slave cables from jacks J1 through J6.

Grasp the plastic handles at the edges of the PCBA and pull straight out of the interconnect
D1 backplane.

NOTE
Perform step 5 only if this is the only TU77 in the
system or the end TU77 of a slave bus daisy chain.

Remove the five resistor terminator DIP chips (Figure 2-13 for location) and transfer them
to the new PCBA to be installed, taking note of orientation.

Cut the serial number jumpers, W1 through W16 on the new PCBA to match those on the
original.

Insert the new PCBA and reconnect the six (or three) slave cables. Ensure maintenance
switch S4 is to the left (normal).

Install the PCBA retainer clip.
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10.

6.7.14.2

6.7.14.3

Turn transport power on and ensure that the ““+5 volt present” LED (middle) is lit. If not,
remove power immediately and troubleshoot problem.

Run the appropriate diagnostics to confirm transport operation.
Data L PCBA (Slot 2)

Turn transport power off.

Remove the PCBA retainer clip (Figure 2-6).

Remove the read data cable from J4.

Pull the PCBA straight out of the interconnect D1 backplane and insert the new PCBA in its
place.

Reconnect the read cable.
Install the PCBA retainer clip.

Turn transport power on and ensure that the “+5 volt present” LED (middle LED on the
M8940) is lit. If not, remove power immediately and troubleshoot problem.

Perform the following adjustment procedures:
NRZI threshold (Paragraph 6.5.8.1)

NRZI gain (Paragraph 6.5.8.2)

NRZI character gate (Paragraph 6.5.8.4)

PE threshold (Paragraph 6.5.8.5)

PE gain (Paragraph 6.5.8.6).

Run the appropriate data reliability diagnostic.
Write PCBA (Slot 3)

Turn transport power off.

Remove the PCBA retainer clip (Figure 2-6).

Remove the write data cable from J6.

Pull the PCBA straight out of the interconnect D1 backplane and insert the replacement
PCBA in its place.

Reconnect the write cable.
Install the PCBA retainer clip.

Turn transport power on and ensure that the “+5 volt present” LED (middle LED on the
M8940) is lit. If not, remove power immediately and troubleshoot problem.
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10.

6.7.14.5

Perform the write deskew adjustment (Paragraph 6.5.9).

Run the appropriate data reliability diagnostic.

Control M PCBA (Slot 4)

Turn transport power off.

Remove the PCBA retainer clip (Figure 2-6).

Remove the control cable from J10.

Pull the PCBA straight out of the interconnect D1 backplane.

Ensure jumpers W1 through W16, on the new PCBA, are cut according to the original
PCBA. (Engineering Dwg. No. 104745 sheet 1, Table 11, Version -02).

Insert the new PCBA and reconnect the control cable.
Install the PCBA retainer clip.
Switch S1 on the new PCBA should be in the center position.

Turn transport power on and ensure that the “+5 volt present” LED (middle LED on the
M8940) is lit. If not, remove power immediately and troubleshoot problem.

Run the appropriate diagnostics to confirm transport operation.

Capstan Servo PCBA (Slot 5)

Turn transport power off.

Unscrew, but do not remove, the six hex-cap screws holding the PCBA heat sink to the card
cage heat sink at the rear. This is accomplished with the 5/32-inch ball end driver and

extension.

Pull the PCBA out of the card cage. Some rocking action may be necessary in order to free
the heat sink due to adhesion of the thermal compound.

Spread a thin film of thermal compound on the mating surface of the new PCBA and install
it. Tighten the screws securely.

Turn transport power on and ensure that the “+5 volt present” LED (middle LED on
M8940) is lit. If not, remove power immediately and troubleshoot problem.

Perform the following checks/adjustment procedures.
Power distribution (Paragraph 6.5.1) .
Capstan servo adjustments (Paragraph 6.5.5)

NRZI gain adjustment (Paragraph 6.5.8.2)

PE gain adjustment (Paragraph 6.5.8.6).

Run the appropriate diagnostics to confirm transport operation.

6-86



6.7.14.6 Reel Servo PCBA (Slot 6)

1.

2.

6.7.14.7

Turn transport power off.

Remove the four reel motor connecting wires at the bottom of the PCBA.

Unscrew, but do not remove, the six hex-cap screws holding the PCBA heat sink to the card
cage heat sink at the rear. This is accomplished with the 5/32-inch ball end driver and

extension.

Pull the PCBA out of the card cage. Some rocking action may be necessary in order to free
the heat sink due to adhesion of the thermal compound.

Spread a thin film of thermal compound on the mating surface of the new PCBA and install
it. Tighten the screws securely.

Replace the four reel motor connecting wires.

Turn transport power on and ensure that the “+5 volt present” LED (middie LED on
M8940) is lit. If not, remove power immediately and troubleshoot problem.

Perform the following checks/adjustment procedures.

Power distribution (Paragraph 6.5.1)

Reel servo adjustments (Paragraph 6.5.7) pg ¢ -2

Dynamic brake check (Paragraph 6.6.6.1) PCe-6 3

Run the appropriate diagnostics to confirm transport operation.

Preamp PCBA

Turn transport power off.

Open the transport front door and the buffer box door. Swing the bise assembly out.
Unplug the read data cable from J4 on the data L PCBA.

Unplug the write data cable from J6 on the write PCBA.

Free the two data cables from all retaining clamps.

Remove the four screws holding the preamp PCBA to its mounting bracket and rotate the
board away from the bracket while releasing the read/write connectors at the rear of the
head assembly. Unplug the erase head wires from pins E1 and E2.

Pull PCBA and cables out of the base assembly.

Install the new PCBA in reverse order ensuring that the phenolic insulator is between PCBA
and bracket. Note that the white erase head lead connects to E1 and the black lead to E2.
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9.  Perform the following adjustment procedures:

NRZI gain (Paragraph 6.
8

.8.2)
PE gain (Paragraph 6.5 .

5
.6)
10. Run the appropriate data reliability diagnostic to confirm transport operation.
6.7.14.8 Interconnect F1 PCBA
1. Turn transport power off.
2. Swing the base assembly out.
3. Disconnect the flat cable from J21 on interconnect F1.

4. Record the wire color and connection point of all wires making connection at TB1, TB2,
TB3 and TB4. Remove the wires.

5.  Remove the PCBA from the base assembly by alternately unscrewing the four retaining
screws no more than two turns each, in rotation, around the PCBA until all are free.

CAUTION
The screws are held captive to the PCBA spacers and
if each screw is entirely removed, independent of the
others, the PCBA will undergo a torsional strain
which may fracture the etched conductors.
6. Install the new PCBA in reverse order noting the procedure and caution in step 5.
7. Perform the following adjustment procedures:
EOT/BOT (Paragraph 6.5.2)
Low tape sensor (Paragraph 6.5.4)
Tape loop position (Paragraph 6.5.7.4).
8.  Run the appropriate diagnostics to confirm transport operation.
6.7.14.9 Interconnect D1 PCBA
1.  Turn transport power off at the power control.
2. Remove all card cage PCBAs according to Paragraphs 6.7.14.1 through 6.7.14.6.
3. Open the cabinet rear access door.

4. Remove the plastic shield over terminal strip TB1 at the rear of the interconnect D1 PCBA.

5. Record the wire color of wires connecting to TB1. Remove the wires.
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10.

Remove flat cable from J24 on interconnect D1.
Remove seven cap-head retaining screws and pull the PCBA out of the front of the cabinet.

The new PCBA will have two jumpers (W1 and W2) between J201 and J204. Cut jumper
W2,

Install the new PCBA in reverse order.

Run the appropriate diagnostics to confirm transport operation.
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APPENDIX A
GLOSSARY

A.1 GENERAL NOTES

1. I, prefixed to a mnemonic term, designates an interface 1/O signal. If the term contains a
suffix R (receiver), the signal is an input (with respect to the tape transport). Similarly, a
suffix D (driver) implies an output signal. Low = true for all I/O signals.

NOTE
Care should be exercised to avoid confusing special-
ized uses of I, R, and D, such as I for inverted in
NRZI, R for read, and D for data.

2. N, prefixed to a mnemonic term has a meaning similar to a logic bar or not symbol. N
implies that the true signal identified by the remainder of the term i electronically low (low
= true) at the critical point in the circuit identified by the term.

3. Status signals are true if the condition monitored is true; e.g., LOAD FAULT is true if the
tape is improperly loaded.

4.  Mnemonics for signals derived from circuits controlled by switches (automatic as well as
manual) may include N.O. (normally open) or N.C. (normally closed).

5. Dis prefixed to a term to mean that the signal has been delayed with reference to the signal
identified by the remainder of the term.

Mnemonic Meaning

ABP Air Bearing Pressure

ACCL Acceleration

ACCEL Acceleration

BOT Beginning of Tape

BPI Bits Per Inch

BWC Bandwidth Control

C0-C4 Load/Unload Sequence Count O through 4 (High = True)
CC N.O. Cartridge Closed (Low = True)
CENBL Capstan Enable

CLK Clock

CLKA Clock A (1 MHz)

CLKB Clock B (100 KHz)

CLKC Clock C (10 KHz)

CLKD Clock D (100 Hz) Not Used
CLKE Clock E (10 Hz)

CLKF Clock F (1 Hz)

CLKG Clock G (0.5 Hz)

CLR Clear



Mnemonic

CM
CO N.O.
CONT
CPU
CRC
CRCC
CRNO
DDI
DEN
DINTLK
DIP
DIR
DONL
DRV
DT
DVR
EDN
EMD
END PT
EOT

F

FCI

FF
FPT
F/V
FWD
HI DEN
I

IBOT
ID
IDDI
IDDS
IEOT
IFPT
ILDP
INIT
INRZ
INTLKPI
IONL
IPS
IRD

IRDO-IRD7

IRDP
IRDS
IRDY
IRG
IRTH1
IRTH2
IRWC
IRWD
IRWU
ISFC

Meaning

Capstan Motor

Cartridge Open (Low = True)

Continuous

Central Processor Unit

Cyclic Redundancy Check

Cyclic Redundancy Check Character

Crippled Reel Normally Open (Low = True)

Data Density Indicator Signal

Density

Delayed Interlock Pulse

Dual In-Line Package

Direction of Capstan Motion

Delayed On-Line Signal

Drive

Drive Type

Driver Output of Capstan Summing Amplifier

Erase Drive Current

Enable Motion Delay

End Point

End of Tape

Frequency

Flux Changes per Inch

Flip-Flop

File Protected (High = True)

Frequency-to-Voltage Converter

Forward

High Density

[/O (see Note 1)

Beginning of Tape Interface Output (Low = True)
Identification

Data Density Indicator Signal Output (Low = True)

Data Density Select Input

End of Tape Output Signal (Low = True)

File Protect Signal at Interface (Low = True)

Load Point (Low = True when tape is at load point)
Initialize

NRZI Interface Command (Low = True for NRZI select)
Pulsed Interlock (occurs after INTLK before DINTLK)
On-Line Signal at Interface (Low = True)

Inches Per Second

Interchange Read

Read Data Bit 0 through 7 Output, respectively. Interface signal (Low = True)
Read Data Parity Output. Interface Signal (Low = True)
Read Data Strobe. Interface Signal (Low = True)

Tape Transport Ready Output. Interface Signal (Low = True)
Inter-Record Gap

Read Threshold Level 1 Character Gate Input. Interface Signal (Low = True)
Read Threshold Level 2 Threshold Input. Interface Signal (Low = True)
Rewind Command Input. Interface Signal (Low = True)
Rewinding Signal Output. Interface Signal (Low = True)
Rewind and Unload Command Input. Interface Signal (Low = True)
Synchronous Forward Command Input. Commands tape forward motion for ei-
ther reading or writing (Low = True).
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Mnemonic
ISGL
ISLTO
ISLTI1
ISLT2
ISLT3
ISPEED
ISRC

ISWS
ITACH
IWARS

IWDO0-IWD7

IWDP
IWDS
I7TK
I9TK
LDP
LD/REW
LED

LO DENSITY
LOAD FAULT

LRC
LRCC
MOL
MOT
MRL
ms
MTA
MUX
N>80%
NAOK
NBOT
NCO-4
NCCC
NCOC
NDINTLK
NDRV
NGOP
NHID
NHIDI
NLDC
NLDFS
NLDP
NLDS
NLO
NLOIP
NLRST
NLTP
NMRL
NMRSTP
NPE
NPOL

Meaning

Single (not used)

Select Transport No. 0 input. Interface Signal (Low = True)
Select Transport No. 1 input. Interface Signal (Low = True)
Select Transport No. 2 input. Interface Signal (Low = True)
Select Transport No. 3 input. Interface Signal (Low = True)
Speed Selection Input (not used)

Synchronous Reverse Command Input. Commands tape motion in reverse at
reading speed.

Set Write Status. Interface Signal (Low = True)
Tachometer Output. Interface Signal (Low = True)

Write Amplifier Reset Strobe. Interface Signal (Low = True)
Write Data Bit 0 through 7, respectively. Interface Signal {Low = True)
Write Data Parity. Interface Signal (Low = True)

Write Data Strobe. Interface Signal (Low = True)

Seven Track Interface Signal (not used)

Nine Track Inteface Signal (Low = True)

Load Point

Load/Rewind

Light Emitting Diode

Low Density (for PE mode)

Load Fault Warning Signal

Longitudinal Redundancy Check

Longitudinal Redundancy Check Character

Medium On-Line

Motion

Mid-Reel Load

Millisecond

Magnetic Tape Adapter

Multiplexer

Capstan speed is greater than 80% (Low = True)

Air OK (Low = True)

Beginning of Tape (Low = True)

Load/Unload Sequence count 0 through 4 (Low = True)
Cartridge Closed Command (Low = True) '
Cartridge Open Command (Low = True)

Delayed Interlock Signal (Low = True)

Capstan Drive (Low = True)

Go Pulse (Low = True)

High Density Signal (High = PE; Low = NRZI) ‘
High Density Signal Inverted. (Disables NRZI Gain Circuits) (Low = True)
Load Clock (Low = True)

Load Fault Status (Low = True)

Load Pulse (Low = True)

Load Status (Low = True)

Load and On-Line (Low = True)

Loss of Interlock Pulse (Low = True)

Load Reset (Low = True)

Low Tape Pulse (Low = True)

Mid-Reel Load (Low = True)

Master Reset Pulse (Low = True)

Phase Encoded (Low = True)

Pressure On-Line (Low = True)
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Mnemonic
NPORST
NREWP
NRSAE
NRST1
NRTY
NRWC
NRWR
NRWS
NRZEN
NRZI
NRZIT
NSFC

NSLTA
NSMR
NSRC

NSTART
NTAP2
NTEN
NTEST
NTESTA
NTIP
NTRWC
NTSFC

NTSRC

NTSKEW
NTSTR
NTWRC
NULC
NULRW
NUNL
NUNLC
NUNLCI1
NUNLC2
NUNLI1
NWCTP

NWCTO-NWCT7

NWLFB
NRWT
NWSPE
NW/TDS
NXFR
ONL
ONLA
PCB
PCBA
PE

PES
PET

Meaning

Power Reset. Reset signal generated when power is turned on (Low = True)
Rewind Pulse (Low = True)

Reel Servo Amplifier Enable (Low = True)

Reset 1 (Low = True)

Retry (Repeat load attempt) (Low = True)

Rewind Command (Low = True)

Rewind Ramp (Low = True)

Rewind Status (Low = True)

NRZI Enable

Non-Return to Zero, Inverted

NRZI Threshold Enable

Synchronous Forward Command to move tape in forward direction at reading
and writing speed (Low = True)

Transport Select Signal (Low = True)

Small Reel Sense Signal (Low = True)

Synchronous Reverse Command for reverse motion at reading speed (Low =
True)

Capstan Start Command (Low = True)

Tach Pulse 2 (squared and set at 20 us pulses) (Low = Tach mark sensed true)
Tach Enable (Low = True)

Test Signal (Low = True) not used

Test Signal to select transport (Low = True) not used

Tape in Path (Low = True)

Test Rewind Command (Low = True) not used

Test Synchronous Forward Command to move tape forward at reading and writ-
ing speed (Low = True) not used

Test Synchronous Reverse Command to move tape in reverse at reading and writ-
ing speed (Low = True) not used

Test Skew Signal (Low = True)

Test Write Strobe (Low = True) not used

Test Write Command (Low = True) not used

Unload Command (Low = True)

Rewind and Unload Command (Low = True)

Unload (Low = True)

Unload Command (Low = Trqe)

Unload Command 1 (Low = True)

Unload Command 2 (Low = True)

Unload Status 1 (Low = True)

Write Current Toggle Pulse (Low = True)

Write Current Toggle Bit 0 through 7, respectively (Low = True)

Write Lockout Signal Feedback

Write Signal (Low = True)

Write Strobe Phase Encoded (Low = True)

Write and/or Test Data Strobe (Low = True)

Energize Vacuum Transfer Solenoid (Low = True)

On-Line

On-Line (Fanned out from point A.)

Printed Circuit Board

Printed Circuit Board Assembly

Phase Encoded

Phase Encoded Status

Phase Encoded Threshold

A



Mnemonic
PETL
PKSN
PLE

PLS

PNU
PNU RETURN
PSOL

RD
RDO-RD7
RDP

RDS

RDY

REC

REV

REW
REWGEN
RHO-RH7
RHOA-RH7A

RHP
RHPA
RIEN
ROM
RSD
RSDO
RST
RWD
RWND
RWS
SB
SCSH
SCSL
SDWN
SEL
SELA
SLA
SLIMIT
SLTA
SN
SPOS
SPR
SRF
SRO
SRR
SS

SSC
STRB
TACH
TACHP
TAPI
TAP2

Meaning

Phase Encoded Threshold Set at Low Level

Pack Sense

Pressure Line Enable

Pulse

Pneumatic (Blower System on) Command
Pneumatic System Return Signal

Pressure Solenoid Command

Read Data

Read Data Bit 0 through 7, respectively (High = True)
Read Data Parity Bit (also used as feedback to Read Character Generator and to
produce RDS)

Read Data Strobe

Ready

Record

Reverse or Capstan Reverse

Rewind

Rewind Generator

Read Head Output Bit 0 through 7, respectively
Read Head Output Amplified (after Dual Gain Amplifier) for bits 0 through 7,
respectively

Read Head Output for Parity Bit (to Preamplifier)
Read Head Output for Parity Bit Amplified (after Dual Gain Amplifier)
Read Interface Enable

Read Only Memory

Read Strobe Delay

Read Strobe Delay Over

Reset

Rewind

Rewind

Rewind Status

Slave Bus

Supply Crossover High

Supply Crossover Low

Settle Down

Select

Select A

Slave Attention

Supply Tape — Loop Limit

Transport Selected by Controller

Serial Number

Supply (Loop) Position.

Slave Present

Supply Reel Forward

Selected, Ready and On-Line Signal

Supply Reel Reverse

Slave Select

Slave Status Change

Strobe

Tachometer

Tachometer Output Pulse to Interface

Tach Pulses No. 1 (squared)

Tach Pulses No. 2 (squared and set at 20 us each)
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Mnemonic Meaning

TFWD Test Forward

TIP Tape In Path

TLIMIT Takeup Tape - Loop Limit

TOR Tape On Reel

TPOS Takeup (Loop) Position

TRF Takeup Reel Forward

TRR Takeup Reel Reverse

TRV Test Reverse

TST Test

TUR Tape Unit Ready

UNL Unload

VAC Vacuum Applied

VLE Vacuum Line Enable

VRC Vertical Redundancy Check
WCO-WC7 Write Current Bit 0 through 7, respectively
WCCG Write Current Control Gain Signal
WCCR Write Current Control Ramp
WCP Write Current Parity Bit

WCS Write Current Strobe
WCTO0-WCT?7 Write Control Toggle Bit 0 through 7, respectively
WCTP Write Current Toggle Parity Bit
WD Write Data

WDS EN Write Data Strobe Enable

WE Write Enable

WHD Write High Density

WLO Write Lockout

WPINO Write Protect Solenoid Set

WRL Write Lock

WRT Write or Write Signal

WRT CLK Write Clock

WRT PWR Write Power

W/TDO0-W/TD7 Write/Test Data Bit 0 through 7, respectively
W/TDP Write/Test Data Parity Bit
W/TDS Write/Test Data Strobe

WTE Write Toggle Enable

7TK Seven Track (not used)

9TK Nine Track
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APPENDIX B
FLOWCHART GLOSSARY
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1->WRITE
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______ [COMMENT
ANNOTATION

X = DESCRIPTION OF EVENT OR ACTION (LOWER CASE)

THE SIGNAL LEVEL WRITE IS ASSERTED

THE SIGNAL LEVEL WRITE IS NEGATED

IF CONDITION OR SIGNAL IS TRUE FLOW FOLLOWS
YES BRANCH, OTHERWISE FLOW FOLLOWS NO BRANCH

A FLIP-FLOP IS SET ASSERTING WRITE

A FLIP-FLOP IS RESET NEGATING WRITE

DELAY. IF DELAY IS FIXED
X = AMOUNT OF DELAY OR
DELAY RANGE

ON PAGE CONNECTOR

OFF PAGE CONNECTOR

BEGINNING OR ENDING POINT OF FLOW
DIAGRAM

ADDITIONAL DESCRIPTIVE CLARIFICATION
OR COMMENT. DOTTED LINE EXTENDS TO
APPROPRIATE POINT FOR COMMENT.

MA-3500

Figure B-1 Flowchart Glossary
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APPENDIX C
RECORDING TECHNIQUES

C.1 NRZI (Non-Return to Zero Inverted)

C.1.1 Definition
NRZI is a recording technique which requires a change of state (flux change) to write a 1, and no
change of state (no flux change) to write a 0.

C.1.2 Format

C.1.2.1 Cyclic Redundancy Check Character (CRCC) - This is a check character that is written four
character spaces after the last character of an NRZI record (9-channel only). CRCC is derived by a
complex mathematical formula applied to the characters written in the record. The result of this
manipulation (CRCC) can be used to recover a lost bit in a record read from:tape.

C.1.2.2 Longitudinal Parity Check Character (LRCC) - This check character is written four character
spaces after CRCC (9-channel). LRCC consists of one bit of even parity for each track of data. For
example, if track 1 had an odd number of 1s written in a record, then a 1 must be written in the LRCC
bit associated with track 1.

C.1.2.3 Tape Mark - A 9-channel NRZI tape mark consists of one tape character (23,), followed by
seven blank spaces, and then LRCC (238) (CRCC is not written). Figure C-! illustrates 9-channel
NRZI tape format.

C.2 PE (Phase Encoding)

C.2.1 Definition

Phase encoding is a recording technique in which a flux reversal occurs for each bit of information
written on the tape. A 1 can be defined as a positive level followed by a negative transition, while a 0
can be defined as a negative level followed by a positive transition.

Sequential flux transitions on the tape are either at the data rate or at twice the data rate. Sequential 1s
or sequential Os will cause flux reversals to occur at twice the data rate (Figure C-2a). Alternate 1s and
Os cause flux reversals to occur at the data rate (Figure C-2b).

C.2.2 Format
To ensure proper extraction of PE data from the serial stream of transitions ceming off the tape, PE
data must be recorded in a precise format. A PE record consists of preamble, data, and postamble.

1. Preamble: Forty characters of Os in all nine tracks, followed by a character of Is in all nine
tracks.
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NRZI Format (Nine-Channel)
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Figure C-2 PE Waveforms

DATA

WINDOW _J

s_,___-__

I P —;—_

e

sb—»—-- _

i P — _-_—_— -
1

]
!
!
[
|
|
DATA TRANSITION T
[

MA-1780

Figure C-3 Data Window

2. Postamble: One character of 1s in all nine tracks, followed by 40 characters of Os in all nine
tracks.

The PE read electronics uses a data window to isolate data transitions (Figure C-3). Zeros in the
preamble are used to set the window in position when reading in a forward direction, while Os in the
postamble perform this function when reading in the reverse direction. The all-1s character in the
preamble and postamble is used to mark the beginning of data.

C.2.2.1 Tape Mark - A PE tape mark consiéts of forty Os in tracks 1, 2, 4, 5, 7, and 8 (bit positions 0,
1, 2, 5, 7, and 8) with tracks 3, 6, and 9 (bit positions 4, 6, and 3) dc erased."
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C.2.2.2 Identification Burst (IDB) — The IDB identifies the tape as being a PE tape. It consists of
alternating 1s and Os in the parity track (track 4) with all other tracks erased. The IDB is located at
BOT, and has a minimum length of 4.3 cm (1.7 in). Figure C-4 illustrates PE tape format.

C.2.3 PE Characteristics

Phase encoding, also referred to as Manchester, Williams, Ferranti method for phase modulation, is
currently used in high-density (1000-2000 bpi) magnetic tape stores. A cell is occupied by a square
wave with one cell period. The usual convention is that it represents a logical O if the first half of the
square-wave is positive and the second half is negative; for a logical 1 it is the opposite. In other words,
a positive-to-negative transition, in the middle of a cell, represents a logical 0. A flux transition from
negative to positive, in the middle of a cell, signifies a logical 1. If two identical symbols - two logical Os
or two logical 1s - follow each other, there is an interbit flux transition at the boundary of the cell. This
interbit flux transition will be ignored by the readback circuitry. PE is self-clocking as there is always a
flux transition per cell.

Comparing NRZI with PE, it would appear at first that as phase modulation requires more transitions
per bit than NRZI, it would permit lower maximum bit density. There are however, more important
considerations. In NRZI coding, the spacing of subsequent transitions may vary from a minimum,
determined by the chosen bit density for a string of logical 1s, to a large value for a long string of Os.
This random variation of transitions causes peak shift and amplitude fluctuations. In a phase-encoded
system, the ratio of maximum to minimum spacing is 2. Although, in a system with fixed magnetic and
mechanical parameters, pulse crowding and peak shift phenomena are reached at a lower bit packing
density with PE than with NRZI coding, the peak shift and amplitude fluctuation in PE are well
defined and constant.

The comparison of the frequency spectra of NRZI and PE systems reveals another important differ-
ence between the two. The noise* spectrum of a practical system exhibits large peaks at the low
frequency end. Although the highest frequency in a PE system is twice that of the corresponding
NRZI, the required band does not extend to low frequencies and a better signal-to-noise ratio can be
achieved.

With respect to the coding system’s sensitivity to read errors, some broad qualitative conclusions are
obtained. If in an NRZI coding system a single 1 or a single 0 is misread, it will have no effect on the
interpretation of the next data bits in the sequence. [As NRZI is not self-clocking, in a parallel-
recording multitrack system each character must have at least one low-transition (i.e., logical 1) in it
from which the read clock is derived.]

In a typical phase-encoded readback channel, the read clock is derived from the data flux transition.
The read logic separates the bit flux transitions, which occur in the middle of the cell, from the interbit
transitions at the cell boundaries by opening a window at the expected bit transition time (Figure C-3).
The possible consequences of a single-bit dropout are illustrated in Figure C-5. It is assumed that the
dropout occurs in the position of a bit-transition in a long chain of logical 1s. The interbit transition
following the dropout will now generate the next clock pulse. The subsequent logical 1s are misread
until synchronism is regained. Thus a single bit-transition dropout can cause an error burst extending
over many bit lengths. In actual systems the possibility of this type of error is avoided by provision of a
phase-lock oscillator. The oscillator is normally resynchronized at every bit flux transition, but can
maintain synchronism over a certain number of bits without resynchronization.

*Noise includes all unwanted signals as well as random noise,
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Figure C-5 Potential Error Caused by Single Bit Dropout in PE

The checklist of PE reads is as follows.

1.

2.

Efficiency is low (50 percent). There are two flux reversals per bit.
Correlation is good; there is the maximum possible difference between logical 0 and 1.

Bandwidth requirement is fair, does not extend to low frequencies, but maximum frequency
is twice that of NRZI at the same density.

The system is self-clocking.
Read resolution is poor, limited to a half-bit period.
Circuit complexity is higher than for NRZI.

Noise immunity is good; peak shift and amplitude fluctuation is predictable and constant at
any one recording density.

The phase-encoded format (Figure C-4) does not utilize the CRC and LRC characters for error check-
ing. Each data block is preceded by 40 all-Os bytes followed by a single all-1s byte (preamble) and is
terminated by a single all-1s byte followed by 40 all-Os bytes (postamble). The preamble synchronizes
the read detection circuits so that 1s and Os are correctly identified in the data bytes which follow. The
symmetry of preamble and postamble permits reading in either direction. At the load point (beginning
of tape), an identification burst consisting of 1600 FCI, is written in the parity track. Odd character
parity is specified. The tape mark consists of 64 to 256 flux reversals at 3200 FCI in tracks 1,2, P, 5, 7,
8. The remaining tracks are dc erased.
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In phase-encoded systems there is, contrary to NRZI coding, a continuous readb:ck signal. Due to the
bandwidth limitation of the record/reproduce chain and the inherent properties of the recording
media, this signal appears as a near-sinusoidal signal. In high-density phase-encoded systems, the zero-
crossings of this quasi-sinusoidal signal can be used for accurate location of the readback pulse. This
detection system is used for some single-track serial recordings.






APPENDIX D
INTERFACE WIRE LIST AND TRANSPORT INTERCONNECTIONS

Table D-1 Slave Bus 1 Interface Signals

Connector Pin Signal Connector Pin Signal

J1/32 A WDO (SB1) J1/J2 (cont) B GND
C WDP (SB1) D GND
E WDI (SB1) F GND
H WD7 (SB1) J GND
K WD2 (SB1) L GND
M WD6 (SB1) N GND
P REC (SB1) R GND
S ACCL (SB1) T GND
U SS01 (SB1) \ GND
W LRC STRB (SB1) X GND
Y SS02 (SB1) Z GND
AA | WDS5(SBI) BB GND
CC | WD4(SB1) DD GND
EE WD3 (SB1) FF GND
HH | SS00(SB1) 1 GND
KK | SLAVE SET PLS (SB1) LL GND
MM|] EMD (SBI) NN GND
PP INIT PLS (SB1) RR GND
SS DRV CLR PLS (SB1) TT GND
UU | STOP (SB1)
vv | +5V(SBI)




Table D-2 Slave Bus 2 Interface Signals

Connector Pin Signal Connector Pin Signal
J5/J6 A RDO (SB2) J5/J6 (cont) Uu REV (SB2)
C RDP (SB2) \'AY +5V (SB2)
E RD1 (SB2) B GND
H RD7(SB2) D GND
K RD2 (SB2) F GND
M RD6 (SB2) J GND
P RD3 (SB2) L GND
S RDS (SB2) N GND
U RD4 (SB2) R GND
W RSDO (SB2) T GND
Y BOT (SB2) \Y GND
AA |END PT (SB2) X GND
CC |SET SSC(SB2) V4 GND
EE RWND (SB2) BB GND
HH |SET VPE (SB2) DD GND
KK [TUR(SB2) FF GND
MM [WRT CLK (SB2) 1 GND
PP FWD (SB2) LL GND
RR |CLOCK (SB2) NN GND
SS WRITE (SB2) TT GND
Table D-3 Slave Bus 3 Interface Signals
Connector Pin Signal Connector Pin Signal
J3/J4 A MOL (SB3) J3/J4 (cont) AA DTO1 (SB3)
B PES (SB3) CC WRL (SB3)
C 7CH (SB3) EE DENOO (SB3)
D SNOO0 (SB3) HH DTO00 (SB3)
E SNO02 (SB3) KK SDWN (SB3)
F SNOS5 (SB3) MM SLA (SB3)
H SNO04 (SB3) PP IRD (SB3)
J SNO06 (SB3) RR SPR (SB3)
K SNO1 (SB3) SS DENO2 (SB3)
L SNO7 (SB3) Uu DENOLI (SB3)
M SNO8 (SB3) Vv +5V (SB3)
N SN09 (SB3) Z GND
P SN10 (SB3) BB GND
R SN11 (SB3) DD GND
S SN12 (SB3) FF GND
T SN13(SB3) JJ GND
U SN 14 (SB3) LL GND
\' SN15(SB3) NN GND
w SNO03 (SB3) TT GND
X DTO02 (SB3)
Y RWS (SB3)
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Table D-4 M8940 MTA to Transport Interface

Connector Pin | Signal Connector Pin Signal
J1/P1 1 NPORST J2/P2 1 IWD7
2 IEOT 2 Ground
3 ILDP 3 Ground
4 IFPT 4 Ground
5 IRWD 5 Ground
6 IONL 6 Ground
7 IRWU 7 Ground
8 ISWS 8 Ground
9 ISLTO 9 Ground
10 IRWC 10 Ground
11 IDDI 11 Ground
12 ISRC 12 Ground
13 IDDS 13 Ground
14 ISFC 14 Ground
15 Not Used 15 Ground
16 IWARS 16 Ground
17 Not Used 17 Ground
18 +5V 18 IWD6
19 IRDY 19 IWD5
20 NSEL 20 IWD4
21 NTSKEW 21 IWD3
22 Not Used 22 IWD2
23 Ground 23 IWDI1
24 Ground 24 IWDO
25 Ground 25 IWDP
26 Ground 26 ITACH
27 Ground 27 Not Used
28 Ground 28 ISLT3
29 Ground 29 IRTH2
30 Ground 30 IRTHI1
31 Ground 31 ISLT2
32 Ground 32 IWARS
33 Ground 33 ISLTI1
34 Ground 34 IWDS
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Table D-4 M8940 MTA to Transport Interface (Cont)

Connector Pin Signal Connector Pin Signal
J3/P3 1 IRD7 18 IRD6
2 Ground 19 NTSTR
3 Ground 20 IRDS
4 Ground 21 IRD4
5 Ground 22 NTEST
6 Ground 23 ISGL
7 Ground 24 I7TK
8 Ground 25 INRZ
9 Ground 26 IRD3
10 Ground 27 IRD2
11 +5 28 +5
12 +5 29 +5
13 +5 30 +5
14 Ground 31 IRDI1
15 Ground 32 IRDO
16 Ground 33 IRDS
17 Ground 34 IRDP
Table D-5 Power Distribution on Interconnect D/D1 PCBA
‘Termination

Level/Signal | From To To To

+12 Vde A2TBI1-6 J11-15,55

+24 Vdc A2TBI1-7 J11-16,56 P21-22,23,24* J24-27,28,29*

-24 Vdc A2TBI1-8 J11-20,60

+36 V(C) A2TBI-1 J11-1,2,41,42

DCCOM 2 A2TBI1-4 J11-9,10,11,49,

50,51
-36 V(C) A2TBI-5 J11-12,13,52,53




Table D-5 Power Distribution on Interconnect D/D1 PCBA (Cont )

Termination
Level /Signal From To To To
DCCOM 1 A2TBI1-9 J11-26,27,66,67
8.5 Vac A2TBI-10 J11-40
CM(+) A2TBI1-3 J11-6,7,8,46
47,48
CM(-) A2TBI1-2 J11-3,4,5,43,
44 45
0 V(L) J11-26,27,66,77 P21-11,12,14* J5-3,4,39,40 J7-15,16,17,
51,52,53
J24-37,39,40*
J8-22,58 J12-4,5,21,22
ov( J11-26,27,66,77 J1-23 through J2-2 through J3-2 through 10,
34 17 14 through 17
J5-26 through J7-1 through J8-38
36,38 10
J101-2 through J102-1 through J103-A,B,C,D,J
14,16,17 18 through V
J201-20 through J202-2 through J203-2 through
34 17 10, 14 through 17
J204-2 through
17
+5 V(L) J11-22,23,62,63 P21-2,4* J1-18 J3-11,12,13,28,
J24-47,49* 29,30
J5-8,9,44,45 J7-18,19, J8-21,57
54,55
J12-1,2,18,19 J101-S Wi-1
+5 V() J203-11,12,13, J201-18 W2-1
28,29,30
+5 V(T) Wl1-2,W2.2 J5-7,43 J7-21,57 J8-37
J204-1,18
+15V Ji1-21,61 J5-5,41 J7-22,58 J8-56
J12-6,23 P21-39% J24-12%*
-15V J11-14,54 J5-6,42 J7-23,59 J8-55
J12-7,24 P21-33,36* J24-15,18*

*On interconnect D1 PCBAs only, J24 connector is provided for the ribbon cable terminated by P21, which plugs
into J21 on interconnect F/F1 PCBA.
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Table D-6 Deck Interface Ribbon to Interconnect D/D1 PCBA

Termination
Level/Signal From To To To To
TACH P21-44 J24-7 J8-53
TACH COM P21-46 J24-5 J8-54
SPARE 2 P21-49 J24-2 J11-68
S.POS P21-37 J24-14 J12-20
T.POS P21-21 J24-30 J12-3
0V(R) P21-19 J24-32 J12-34
SPARE P21-1 J24-50
S.LIMIT P21-6 J24-45 J8-1 J12-30
T.LIMIT P21-10 J24-41 J8-2 J12-31
CR N.O. P21-8 J24-43 J11-80
NEOT P21-50 J24-1 J8-50
TIP P21-45 J24-6 J8-49
NBOT P21-42 J24-9 J8-52
PKSN P21-30 J24-21 J8-42
NSMR P21-3 J24-48 J8-8
CART N.O. P21-43 J24-8 J11-79
CcO P21-41 J24-10 J8-10
CcC P21-40 J24-11 J8-11
CARTM+ P21-31,34 |J24-20,17 J11-30,70
CART M- P21-25,26  |J24-25,26 J11-31,71
C.SOLRET P21-17,20 |J24-31,34 J11-34,74
SPARE 1 P21-5,7 J24-44.46 J11-36,76
VAC P21-48 J24-3 J8-3
VAC.SOL.RET. |P21-15,18 |J24-33,36 J11-32,72
WP2 P21-35,38 |J24-13,16
WPIN.O.t P21-29,32  |J24-19,22 J11-69 J7-60,24
W.P.SOL.RET. P21-27,28 |J24-23,24 J11-33,73
P.SOL.RET. P21-13,16 }J24-33,38 J11-35,75
ABPNO P21-9 J24-42 J8-4
TOR P21-47 J24-4 J8-9

*On interconnect D1 PCBAs only, J24 connector is provided for the ribbon cable terminated by P21, which plugs
into J21 on interconnect F/F1 PCBA. '
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Table D-7 Internal Control Signals on Interconnect D/D1 PCBA

Termination

Level/ Signal From To To To To To
NSLTA J8-23 J5-46
NHID J8-25% J5-10 J7-61 J103-7
NWRT J8-26 J5-47 J7-25
9TK J8-27 J5-11 J7-62
MOTION J8-28 J5-48 J7-26
FPT J8-60 J11-19
BOT 18-48 J5-12
NMOT J8-51 J11-24
SRF J8-29 J12-17
SRR J8-30 J12-16
TRF J8-31 312-15
TRR J8-32 J12-14
MRL J8-5 J12-28
REWR ’ J11-78 J12-13
REV J8-66 J7-63 J11-18 J12-33
NDRYV J8-65 J11-64 J12-27
N>80% J8-67 J11-25
NTAP2 J8-62 J11-57
NTEN J8-63 J11-17
NINTLK J8-69 J11-65 J12-8,25
NRWR J8-33 J11-38
NRSAE J8-34 J11-58 J12-11
NCCC J8-70 J11-29
NCOC J8-71 J11-28
NXFR J18-72 J11-39
NTP J8-64 J11-59
NPORST J11-37,77 J1-1 J7-11 J8-61

J12-9,26 J201-1
PNU RET J8-68 A2TBI-11

*NPE on J8-25



Table D-8 Interface Control Signals on Interconnect D/D1 PCBA

Level/ Termination

Signal From To To To
ISFC J101-C J1-14 J201-14 J8-20
I0DS J101-D J1-13 J201-13 J8-19
ISRC J101-E J1-12 J201-12 J8-18
IDDI J101-F J1-11 J201-11 J8-17
IRWC J101-H J1-10 J201-10 J8-16
ISLTO J101-J J1-9 J201-9 J8-15
ISWS J101-K J1-8 J201-8 J8-14
IRWU |JI101-L J1-7 J201-7 J8-13
IONL J101-M J1-6 J201-6 J8-12
IRWD |J101-N J1-5 J201-5 J8-47
IFPT J101-P J14 J201-4 J8-46
ILDP JI101-R J1-3 J201-3 J8-45
IRDY J101-T J1-19 J201-19 J8-7
IEOT J101-U J1-2 J201-2 J8-44

Table D-9 Interface Read Signals on Interconnect D/D1 PCBA

Level Termination

Signal From To To To To
IRDP J103-1 J3-34 J5-72 J203-34

IRDS J103-2 J3-33 J5-71 J203-33

IRDO J103-3 J3-32 J5-70 J203-32

IRD1 J103-4 J3-31 J5-69 J203-31

IRD2 J103-8 J3-27 J5-68 J203-27

IRD3 J103-9 J3-26 J5-67 J203-26

INRZ J103-10 J3-25 J5-66 J203-25

I7TK J103-11 J3-24 J5-65 J203-24

ISGL J103-12 J3-23 J5-64 J203-23

ISPEED |J103-13 J3-22 J5-63 J203-22

IRD4 J103-14 J3-21 J5-62 J203-21

IRDS5 J103-15 J3-20 J5-61 J203-20

IRD6 J103-17 J3-18 J5-59 J203-18

IRD7 J103-18 J3-1 J5-58 J203-1

NSEL J5-22 J1-20




Table D-10 Interface Write Signals on Interconnect D/D1 PCBA

Level Termination

Signal From |To To To To To To To To
IWDS |J102-A J2-34 J7-47 J202-34

ISLT1 {J102-B J101-A  {J2-33 J202-33 J8-39

IWARS ]J102-C J101-15 |(J2-32 J1-16 J7-46 J202-32 |J201-16

ISLT2 [J102-D J101-18 |J2-31 J202-31 J8-40

IRTHI1 {J102-E J2-30 J202-30 J5-2
IRTH2 |J102-F J2-29 J202-29 J5-1
ISLT3 |J102-H J101-v  |J2-28 J202-28 J8-41

IWDP |J102-L J2-25 J7-45 J202-25

IWDO0 [J102-M J2-24 J7-44 J202-24

IWD1 [J102-N J2-23 J7-43 J202-23

IWD2 |{J102-P J2-22 J7-42 J202-22

IWD4 [J102-R J2-21 J7-41 J202-21

IWD3 |[J102-S J2-20 J7-40 J202-20

IWDS5 |J102-T J2-19 J7-39 J202-19

IWD6 |J102-U J2-18 J7-38 J202-18

IWD7 |J102-V J2-1 - |J37-37 J201-1

ITACH |J102-K J2-26 J202-26 J8-6

D-9



Digital Equipment Corporation « Maynard, MA 01754



