


































































































































































































































































































5.3 REMOVAL/REPLACEMENT PROCEDURES 

Table 5-1. REMOVAL/REPLACEMENT INDEX 

ASSEMBLY 

Protective Acoustic Cover 
Tape Cleaner 
Door Interlock 
File Protect Sensor 
EOT/BOT Sensor 

Hub Assembly, Take-Up 
Motor Assembly, Take-Up 
Hub Assembly, Supply 
Motor Assembly, Supply 
Tach/Sensor, Supply 

Air Bearing Sensor 
Air Bearing Spring Guide 
Pneumatic Pump 
Pressure Regulator/Filter 
Magnetic Head 

Control Panel 
Cooling Fan 
Power Supply 
Read/Write/Servo Module 
Formatter/Control Module 

Power Amplifier Module 
Capacitor Assembly 

5-3 

PARA. NO. 

5.3.1 
5.3.2 
5.3.3 
5.3.4 
5.3.5 

5.3.6 
5.3.7 
5.3.8 
5.3.9 
5.3.10 

5.3.11 
5.3.12 
5.3.13 
5.3.14 
5.3.15 

5.3.16 
5.3.17 
5.3.18 
5.3.19 
5.3.20 

5.3.21 
5.3.22 



5.3.l Protective Acoustic Cover 

Removal 

1. Place the tape deck in the maintenance position. 

2. Loosen the two screws securing each 1/0 interface cable 
connector until the connector can be removed from the 
logic cage bracket connector. 

3. Remove both pneumatic tubes from the Pneumatic Filter Box 
Assembly. 

4. Remove the four hex nuts securing the Cooling Fan 
Assembly. With the cooling fan wires still connected, 
position the assembly away from the acoustic cover. 

5. Remove three nuts and two screws securing the cover and 
remove the cover assembly. 

Replacement 

1. Place the acoustic cover in position such that the 
pneumatic tubes and cooling fan wires are placed in the 
feed-thru holes. 

2. Secure the cover with three nuts and two screws. 

3. Reinstall the cooling fan and secure to the power supply 
cover with four hex nuts. 

4. Reattach the two pneumatic tubes to the Pneumatic Filter 
Box Assembly. Make sure that the IN and OUT tubes are 
connected to the proper position. 

5. Reconnect the I/O interface cables to the logic cage 
connector bracket. 

6. Return the tape deck to the normal operating position. 
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5.3.2 Tape Cleaner Assembly 

Removal 

1. Remove the tape path and magnetic head covers from the 
tape deck. 

2. Loosen the two pan head screws and remove the cleaner 
assembly from the tape deck. 

3. Remove screws, lockwashers and cover plate from the blade 
housing. 

4. Slide the platform assembly out away from the tape 
cleaner assembly. 

-~---SCREW 

'

_.... _MOUNTING 

I 
<2'11 

1-a-~ TAPE CLEANER trJ ASSEMBLY 

Figure 5-2. TAPE CLEANER 

CAUTION 

Handle the assembly with care. The 
cleaner blades are both brittle and 
sharp. 

NOTE 

The defective tape cleaner must be 
replaced as a complete assembly. 
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5.3.2 Tape Cleaner Assembly (Cont'd) 

Replacement 

1. Inspect the cleaner blades for damage. If the blades are 
chipped or damaged, replace the entire assembly. 

2. If the blades are not damaged, clean the platform and 
reinstall. When installing platform, make sure that the 
flanges are such that the platform fits firmly inside 
cleaner assembly. 

3. Install the cover plate, two washers and mounting screws. 

4. Position the assembly onto the guide pins on the tape 
deck and tighten the screws. 

5. Reinstall the tape path and magnetic head covers. 

Verification Check 

1. No functional checks are necessary. 
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5.3.3 Top Cover Interlock Switch 

Removal 

1. With the tape deck in the maintenance position, remove 
the four labeled slip-on connectors from the interlock 
switch connectors. (If any wires are not labeled, 
identify and mark each wire for reassembly.) 

2. Remove t~o mounting screws securing the switch plate to 
the tape deck. Remove the switch and switch plate. 

3. Depress the top and bottom release tabs on the switch to 
separate switch from the switch plate. 

Figure 5-3. TOP COVER INTERLOCK SWITCH (MAINTENANCE VIEW) 

Replacement 

1. Assemble the switch to the switch plate. 

2. Position the switch assembly on the rear of the tape deck 
so that connector numbers on the switch correspond to the 
numbers stencilled on the t.ape deck. 

3. Insert two hex mounting screws. Position the top cover 
door so that the interlock switch can be aligned with the 
actuating stud on the door. Tighten the switch mounting 
screws when the center of the switch front is aligned 
with the actuating stud. 

4. Attach the slip-on connectors to appropriate studs of the 
interlock switch. Refer to Figure 5-3 for wire and 
connector positions. 

Verification Check 

1. With tape threaded, but not loaded, execute Operator 
Diagnostic Test #01. 
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5.3.4 File Protect Sensor 

Removal 

1. Remove the tape reel from the supply hub. 

2. Remove four mounting screws and the file protect sensor 
cover plate from the tape deck. 

3. Remove the mounting screw and washer securing the file 
protect sensor to the tape deck. 

4. Detach connector W3P6 from the sensor and discard the 
sensor. 

COVER 
PLATE 

ALIGN FLUSH WITH 
TAPE DECK CUTOUT 

Figure 5-4. FILE PROTECT SENSOR ALIGNMENT 
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5.3.4 File Protect Sensor (Cont'd) 

Replacement 

NOTE 

Ref er to Figure 5-4 for sensor 
alignment and cable plug connection. 

1. Place the sensor on the tape deck and secure with the 
mounting screw and washer. 

2. Attach the W3P6 cable plug to the sensor pins. 

3. Reinstall sensor cover plate and secure to the tape deck 
with four mounting screws. 

Verification Checks 

1. Thread a write enabled tape and perform a load 
operation. Observe that the FILE PROT LED is 
extinguished. 

2. Unload tape and remove the write enable ring. Thread 
tape, perform a load operation, and observe the FILE PROT 
LED to be illuminated. 
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5.3.5 EOT/BOT Sensor Assembly 

Removal 

1. Remove the tape path and magnetic head covers from the 
tape deck. 

2. Disconnect the W3Pl plug from the EOT/BOT assembly. 

3. Remove the flat head phillips mounting screw from the 
assembly base-mount and then lift the assembly from the 
tape deck. 

Replacement 

NOTE 

The defective sensor must be 
replaced as a complete assembly. 

w 
~I - EOT/BOT 
~ASSEMBLY 

02A01-Tl 

Figure 5-5. EOT/BOT SENSOR 

1. Position the EOT/BOT assembly onto the tape deck and 
install the flat head mounting screw. 

2. Thread tape onto the take-up reel and adjust the EOT/BOT 
a~sembly so that the assembly is aligned perpendicular 
to the tape. 
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5.3.5 EOT/BOT Sensor Assembly (Cont'd) 

3. Tighten the flat head mounting screw. 

4. Reattach the W3Pl plug to the assembly connector as 
shown. If excess cable exists, position the cable so 
that the excess is at the rear of the tape deck. 

5. Install the tape path and magnetic head covers. 

Verification Checks 

NOTE 

If available, use a 600 foot reel 
of tape with properly installed 
EOT/BOT markers to reduce test time. 

1. Load a reel of tape onto the supply hub and thread tape 
so that the BOT marker is located before the EOT/BOT 
assembly. 

2. Perform a load operation and observe that the ta~e loads 
and positions itself at the BOT marker (the BOT indicator 
illuminates). 

3. Execute Field Service Test #44 to verify operation of the 
EOT sensor. 
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5.3.6 Hub Assembly - Take-Up Reel 

Removal 

1. Remove four mounting screws from the take-up reel hub 
cover and remove the cover from the hub assembly. 

2. Remove three allen screws, lockwashers and plain washers 
securing the reel to the motor shaft assembly. 

3. Remove the take-up reel from the transport. 

Replacement 

CAUTION 

If a new reel is being installed, 
inspect the reel edges for burrs or 
cracks that could cause tape damage. 

1. Perform Removal procedure in reverse order. 

Verification Checks 

1. Manually rotate the tape reel to ensure that the reel 
does not contact tape deck. 

2. Load a known good reel of tape and observe the reel 
during tape motion. Tape should not contact the reel 
flanges. 
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Figure 5-6. Take-Up Reel/Supply Hub Assemblies 



5.3.7 Motor Assembly - Take-Up Reel 

Removal 

1. 

2. 

3. 

4. 

s. 

Perform the Removal procedure for the Hub Assembly -
Take-up Reel. 

Place the tape deck in the maintenance position and 
remove the acoustic cover (paragraph 5.3.1). 

Detach the W4P2 connector from the tach assembly on the 
take-up motor. 

Detach the B3Pl connector from the Power Amplifier Module 
(connector Jl on the power amplifier). 

Remove four mounting screws securing the motor to the 
tape deck. Remove the motor from the transport. 

Replacement 

NOTE 

The reel motor and tach must be 
replaced as an assembly. 

CAUTION 

When installing the motor, make sure 
there are no loose wires between the 
motor mounting plate and tape deck. 

1. Position the motor on rear of the tape deck so that the 
B3Pl cable extends from lower right. Secure the motor 
with four mounting screws. 

2. Connect B3Pl to Jl on the Power Amplifier Module. 

3. Connect W4P2 to the tach assembly on the motor. 

4. Reinstall the acoustic cover and return the tape deck to 
the operating position. 

S. Perform the Replacement procedure for the Hub Assembly -
Take-up Reel. 

Verification Check 

1. Thread tape (not loaded) and execute Operator Diagnostic 
Test #01. 
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5.3.8 Hub Assembly - Supply Reel 

Removal (Refer to Figure 5-6) 

1. Press the center button on the hub to put the hub into 
the unlatched position. 

2. Locate the slot opening on the periphery of the cover. 
Insert a small blade screwdriver into the slot and twist 
to unsnap the cover from the hub assembly. 

3. Place the hub assembly in the latched position by 
depressing the cam carrier. 

CAUTION 

Make sure that the hub is latched 
before proceeding with further 
removal. If the hub is unlatched, 
piece parts may disassemble. 

4. Remove three large shoulder screws from the cam carrier. 
The hub assembly can then be removed from the tape deck. 

Replacement 

1. Position the hub assembly onto the motor shaft assembly 
and secure with three large shoulder screws. 

2. Install the cover on the face of the hub assembly. 

Verification Checks 

1. Mount the tape reel onto the hub assembly. Reel should 
mount easily onto the hub and against the bottom flange. 

2. Latch the reel onto the hub. Make sure the reel is 
securely fastened. 

3. Load a known good quality tape and observe the reel 
during tape motion. Tape should not contact the reel 
flanges. 

4. With tape threaded, but not loaded, execute Operator 
Diagnostic Test #01. 
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5.3.9 

Removal 

Motor Assembly - Supply Reel 

IMPORTANT 

The supply reel motor assembly is 
not supplied as part of the spare 
parts list: the spared take-up 
reel motor assembly must be 
disassembled and the motor used as 
a replacement for the supply motor. 

1. Perform the Removal procedure for the Supply Reel Hub 
Assembly (paragraph 5.3.8). Place the tape deck in the 
maintenance position and remove the acoustic cover. 

2. Detach the Bl Pl connector from J 3 on the Power Amplifier 
Module. 

3. Remove the four mounting screws and tach cover from the 
motor. 

4. Detach the W3P5 connector from the tach assembly on the 
motor. 

5. Remove four mounting screws securing the motor to the 
tape deck. Remove the motor from the tape deck. 

6. Remove the mounting screw and the sensor from the 
mounting plate on the supply reel motor. Retain for 
reuse. 

7. Loosen two set screws securing the tach to the motor 
shaft and remove the tach from the shaft. Retain for 
reuse. 

8. Remove four screws securing the mounting plate and remove 
the plate from the supply reel motor. Retain for reuse. 
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SUPPLY REEL 
MOTOR 

SENSOR 
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MOUNTING 
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Figure 5-7. SUPPLY MOTOR ASSEMBLY 
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5.3.9 Motor Assembly - Supply Reel 

Removal (Cont'd) 

9. Disassemble the spared Take-Up Reel Motor Assembly as 
follows: (Ref er to Figure 5-8) 

a. Remove two mounting screws and the tach cover from 
the motor assembly. 

b. Remove two mounting screws securing the tach sensor 
to the reel motor. Remove the tach sensor from the 
reel shaft and the tach wheel. 

c. Loosen the set screw and remove the tach wheel from 
the motor shaft. 

TACH 
WHEEL 

TACH 
SENSOR 

COVER MOUNTING 
SCREWS(2) 

02A01-74 

Figure 5-8. TAKE-UP REEL DISASSEMBLY 
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5.3.9 Motor Assembly - Supply Reel (Cont'd) 

Replacement 

1. Place the mounting plate (from step 8 of Removal) onto 
the rear of the new motor and secure with four mounting 
screws. 

2. Assemble the sensor and tach wheel (from steps 6 and 7 of 
Removal) onto the motor mounti.ng plate and shaft as shown 
in Figure 5-9 and adjust per paragraph 5.3.10 Replacement. 

CAUTION 

When installing the new motor, 
make sure there are no loose wires 
between the motor mounting plate 
and the tape deck. 

3. Position the motor on the rear of the tape deck so that 
the BlPl cable. extends from the right. Secure the motor 
with four mounting screws. 

4. Connect BlPl cable to J3 on the Power Amplifier Module. 

5. Attach the W3P5 connector to the tach sensor pins as 
shown in Figure 5-9. 

6. Install the tach cover and secure with four mounting 
screws. 

7. Reinstall the acoustic cover and return the tape deck to 
the operating position. 

8. Perform the Replacement procedure for the Hub Assembly -
Supply Ree 1. 

Verification Check 

1. With tape threaded, but not loaded, execute Operator 
Diagnostic Test #01. 

5-19 



5.3.10 Tach and Sensor - Supply Motor 

Removal 

1. Place the tape deck in the maintenance position. 

2. Remove four mounting screws and the tach cover from the 
supply motor. 

3. Detach the W3P5 connector from the sensor pins. 

4. Remove the mounting screw and the sensor from the 
mounting plate. 

5. Loosen two set screws securing the tach to the motor 
shaft and remove the tach. 

Replacement (Refer to Figure 5-9) 

1. Insert the tach wheel on the motor shaft. Position the 
tach for a 0.030 + 0.005 inch clearance between the tach 
and the sensor mounting plate. 

2. Install the sensor on the mounting plate and position for 
a clearance of 0.150 + 0.01 inch between the sensor and 
the tach. Tighten the sensor mounting screw. 

TACH 
WHEEL 

WIRES OF 
CONNECTOR SHOWN 
FACING AWAY FROM 

REEL !«>TOR K>UNTING 
PLATE 

11 r0.030 _!.005" 

TACH WHEEL 

K>UNTING 
PLATE 

f 0.150 :to.Ol" 

TACH SENSOR 

02A01·75 

Figure 5-9. TACH WHEEL/SENSOR ALIGNMENT 
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5.3.10 Tach and Sensor - Supply Motor 

Replacement (Cont'd) 

3. Attach the W3P5 connector to the sensor pins. 

4. Install the tach cover and secure with four mounting 
screws. 

5. Return the tape deck to normal operating position. 

Verification Check 

1. With tape threaded, but not loaded, execute Operator 
Diagnostic Test #01. 
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5.3.11 Air Bearing Sensor - Front and Rear 
Removal 

NOTE 

Replacement parts for air bearing 
assembly are contained in Refurb­
ishment Kit P/N 29-24359. This kit 
contains an upper and lower spring 
guide, sensor, and a small and 
large "O" ring. If sensor is being 
replaced, it is recommended that 
upper and lower spring guides and 
large and small "O" rings also be 
replaced. 

1. Place the tape deck in the maintenance position and 
remove the acoustic cover. 

2. Remove the Pl connector from the sensor pins. 

3. Remove the socket head mounting screws and washers from 
the air bearing assembly (the tape path cover on the top 
of the tape deck will hold the air bearings in place at 
this time). 

4. Return the tape deck to the operating position. 

5. Remove the tape path cover and lift the air bearings away 
from the tape deck. 

6. Remove the "O" ring from the air bearing housing. 

7. Remove two socket head screws and washers securing the 
sensor to the rear of the air bearing. Remove the sensor 
and the small "O" ring from ·the bearing housing. 

8. Replace the upper and lower spring guides as described in 
paragraph 5.3.12. 

Replacement 

1. Insert a new small "O" ring in the aperture at the rear 
of the air bearing ho~sing. 

2. Position the sensor on the air bearing so that the 
connector pins are positioned towards the outside of air 
bearing. Secure the sensor with mounting screws and 
washers. 
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5.3.11 Air Bearing Sensor 

Replacement (Cont'd) 

3. Insert a large "O" ring into the aperture at the rear of 
the air bearing housing. 

4. Place the air bearing assembly onto the tape deck using 
locating pin for positioning. Install the tape path 
covers to hold the air bearings in position. 

S. Place the tape deck in the maintenance position. Secure 
the air bearings with mounting screws and washers. 

6. Reattach the connector to the sensor pins. Refer to 
Figure 5-10 for pin orientation. 

7. Return the tape deck to the operating position. 

Verification Check 

1. With tape threaded, but not loaded, execute Operator 
Diagnostic Test #01. 

SMALL "o" RING 
INTO SENSOR 

/ 

< ' 
' 

LARGE 110 11 RING ''(~........._ 
INTO AIR BEAR I.NG Cl'~ 

/ 
AIR BEARING 
MOUNTING SCREWS 

SENSOR 

ti" ti....._ 

r 
SENSOR 
MOUNTING SCREWS 

Figure 5-10. AIR BEARING SENSORS 
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5.3.12 

Removal 

Air Bearing Spring Guide - Front and Rear 

NOTE 

Replacement parts for the air 
bearing assembly are contained in 
Refurbishment Kit P/N 29-24359. 
This kit contains an upper and 
lower spring guide, sensor, and a 
small and large "O" ring. If a 
spring guide is being replaced, it 
is recommended that both upper and 
lower guides be replaced. 

1. Remove the tape path and magnetic head covers from the 
tape deck. 

2. Remove two phillips head screws securing the rear spring 
guide and guard to the bearing housing. 

3. Remove the spring guard and guide from the housing. 

4. Repeat steps 2 and 3 to remove the front spring guide. 

-.~ 

~I 
SPRING /GUIDE 

BEARING 
HOUSING 

NOTE 

The front and rear spring guides 
are not interchangeable. 

Figure 5-11. AIR BEARING SPRING GUIDE 

5-24 

02A01-7'1' 

SPRING 
GUARD 



5.3.12 Air Bearing Spring Guide (Cont'd) 

Replacement 

1. Place the new rear spring guide (P/N 29-24218) and guard 
into the bearing housing. Holes for mounting screws 
provide positive alignment of both piece parts to the 
housing. 

2. Secure the guide with two phillips head screws. 

3. Repeat steps 1 and 2 using spring guide (P/N 29-24226) to 
replace the front spring guide. 

4. Reinstall the tape path and magnetic head covers on the 
tape deck. 

Verification Checks 

1. With tape threaded, but no loaded, execute Operator 
Diagnostic Test #01. 

2. Visually observe tape for no tape edge damage. 
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5.3.13 Pneumatic Pump Assembly 

Removal 

1. Place the tape deck in the maintenance position. 

2. Detach the two pneumatic tubes from the Filter Box 
Assembly. 

3. Remove the acoustic cover to access the pneumatic pump 
(refer to paragraph 5.3.1). 

4. Detach the Pl connector from W4P4 on the power supply. 

5. Remove the pneumatic tube connected from the tape deck 
nipple to the pneumatic pump. 

NOTE 

Detach any wiring that may interfere 
with removal of the Pneumatic Pump 
Assembly. 

6. Remove four mounting screws securing the pneumatic 
assembly to the tape deck. Carefully withdraw the 
assembly from the transport. 

Replacement 

1. Position the Pneumatic Pump Assembly to the rear of the 
tape deck and secure with washers and mounting screws. 

2. Reattach the pneumatic tubes from the compressor to the 
tape deck nipple. 

3. Attach the Pl connector to W4P4 on the power supply. 
Reattach any wiring that was disconnected prior to 
Removal procedure. 

4. Reinstall the acoustic cover and reattach the two 
pneumatic tubes to the Filter Box Assembly. 

NOTE 

Make sure that the IN and OUT tubes 
are attached to the proper nipples. 

5. Return the tape deck to the operating position. 
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Figure 5-12. PNEUMATIC PUMP ASSEMBLY 
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5.3.14 Pressure Regulator and Filter Assembly 

Removal 

NOTE 

If only the pressure regulator is 
being replaced, perform Removal 
steps 1 and 2, Replacement steps 4 
and 5, and Verification Check. If 
the filter is being replaced, 
perform entire Removal/Replacement 
and Verification Check procedures. 

1. Place the tape deck in the maintenance position. 

2. Remove the pressure regulator by unscrewing the regulator 
from Filter Box Assembly. 

3. Remove the two pneumatic tubes from the IN and OUT 
nipples on the filter box. 

4. Remove four mounting screws securing the filter box and 
remove the filter box from the tape deck. 

5. Remove the filter from the filter box. 

Replacement 

1. Position the filter into the filter box. 

2. Secure the filter box to the tape deck with four mounting 
screws. 

3. Install the two pneumatic tubes on the IN and OUT nipples. 

4. Screw the pressure regulator clockwise onto the filter 
box assembly. 

5. Return the tape deck to the operating position. 

Verification Check 

1. With tape threaded, but not loaded, execute Operator 
Diagnostic Test #01. · 
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Figure 5-13. FILTER BOX ASSEMBLY 
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5.3.15 

Removal 

Magnetic Head Assembly 

CAUTION 

The magnetic head and two write 
resistors (R224/R225) are matched 
components. If the head is being 
replaced, the write resistors must 
be replaced also. Resistors are 
supplied with the new head and are 
labeled with the head serial 
number, resistor "R" number (R224 
or R225), resistor value, and 
equivalent write current and DC 
voltage. 

NOTE 

When replacement of the magnetic 
head is indicated, it is 
recommended that the tape cleaner 
assembly also be replaced. 

1. Remove the tape path and magnetic head covers from the 
tape deck. 

2. From the top of the tape deck, detach the read head 
connector W6Pl, write head connector WSPl, and erase head 
wires P3/P4 from the magnetic head. 

NOTE 

Before removing the head, tape a 
piece of soft, non-sticking 
material across recording surface. 

3. Place the tape deck in the maintenance position and 
remove the acoustic cover (paragraph 5.3.1). 

4. Move the read, write, and erase connectors away from the 
magnetic head. . 
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5.3.15 Magnetic Head Assembly 

Removal (Cont'd) 

CAUTION 

Ref er to Figure 5-14 for location 
of head mounting screws. DO NOT 
loosen the f ac~ory head alignment 
screws. 

5. Loosen the four head mounting screws. Hold the head 
against the tape deck while removing the four mounting 
screws, lockwashers, and f latwashers. 

6. Carefully withdraw head ft 

MOUNTING 
SCREWS(4) 

Figure 5-14. MAGNETIC HEAD ASSEMBLY 
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5.3.15 Magnetic Head Assembly 

Removal (Cont'd) 

7. Remove write resistors R224 and R225 from the Read/ 
Write/Servo Module at location Fl7. Resistors can be 
removed without removing the module from the logic cage. 

NOTE 

Keep the magnetic head and the write 
resistors together as a package, if the 
head is being returned to factory. 

Replacement 

1. Install new write resistors R224 and R225 onto Read/ 
Write/ Servo Module. Refer to Figure 5-16 for resistor 
locations. 

NOTE 

Before installing the magnetic head, 
insure that the recording surf ace is 
protected with soft material. 

2. Install the magnetic head through the tape deck and 
position the mounting surface onto the guide pins. 

3. While holding the head in place, insert flatwashers, 
lockwashers, and mounting screws. Tighten the four 
mounting screws. 

4. Place the read and write/erase cables through the tape 
deck. 

5. Reinstall the acoustic cover and place the tape deck in 
the operating position. 

6. From the top of the tape deck, attach the read, write and 
erase connectors to the magnetic bead (see Figure 5-15). 
Remove the recording surf ace covering. 
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5.3.15 Magnetic Head Assembly (Cont'd) 

WHITE TO FR.~O:N~T~5a~~c~ ---P3/P4:: ERASE 
BLACK TO BACK 

W.SPI-~ .. WRITE 

-W6PI -----4 .. 

READ 

02A01·81 

Figure 5-15. MAGNETIC HEAD CONNECTORS 

Verification Checks 

1. Clean the magnetic head recording surface with a soft 
lint-free cloth moistened with tape transport cleaner 
(TUCOl). Wipe the recording surf ace in the same 
direction as tape motion. Reinstall the tape path and 
magnetic head cover. 

2. Load a good quality, write enabled scratch tape and 
execute Field Service Test #18 to move tape away from 
BOT. Press RESET to stop tape after approximately 5 
seconds. 

3. Move the jumper plug at location 13E on the Read/Write/ 
Servo Module from the normal W3 position to the test W4 
STORE. 

4. Execute Field Service Test #31. 

5. After the test is successfully completed (display 00), 
return the jumper plug from the W4 STORE to the normal W3 
position before the unit is powered down. 

6. With tape still threaded, but not loaded, execute 
Operator Diagnostic Test #01. 
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5.3.16 Control Panel Assembly 

Removal 

1. Place the tape deck in the maintenance position. 

2. Loosen the top and bottom thumb screws on the logic rack 
bracket and swing modules open to access the component 
side of the Formatter/Control module. 

3. Remove the control panel cable connector from P7 of the 
Formatter/Control module. 

4. Remove the cable from any cable restraints on the tape 
deck and cabinet frame. 

5. Remove the four mounting screws and ground strap from the 
control panel bracket. 

6. Remove the bracket from the door assembly. 

7. Remove the push-in clips securing the control panel to 
the mounting bracket. The control panel and cable can 
then be removed. 

MOUNTING 
...,...,_SCREWS 

(4) 

MOUNTING 
BRACKET 

02A01-83 

Figure 5-17. OPERATOR PANEL ASSEMBLY 
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5.3.16 Control Panel Assembly (Cont'd) 

Replacement 

1. Position the control panel on the mounting bracket such 
that the ribbon cable and ground strap feed through the 
bracket opening. 

2. Align the mounting holes in the control panel with the 
holes in the bracket and secure the control panel with 
four push-in clips. 

3. Place the control panel and bracket in position on the 
door assembly and install the four mounting screws with 
one of the screws used to secure the ground strap. 

4. Route the control panel ribbon cable across the door 
assembly and tape deck and attach the cable connector to 
P7 of the Formatter/Control module. Secure the cable 
with restraints as required to prevent cable interference 
with the door assembly or other tape deck components. 

5. Place the logic modules to the normal operating position 
and secure to the logic rack bracket with the top and 
bottom thumb screws. 

6. Return the tape deck to the normal operating position. 

Verification Check 

1. Thread tape (do not load) and run Operator Diagnostic 
Test #01. 
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5.3.17 Cooling Fan Assembly 

Removal 

1. Place the tape deck in the maintenance position. 

2. Remove four hex nuts and washers and withdraw the fan 
assembly from the mounting studs. 

3. Remove the acoustic cover, detach W4P5 connector from the 
power supply, and remove the cooling fan. 

Replacement 

1. Perform Removal procedure in reverse order. 

Verification Check 

1. Power the transport on and check for air flow from the 
fan. 

CONNECTOR 
W4P5 

Figure 5-18. 

5-37 



5.3.18 Power Supply 

Removal 

1. Tilt the tape deck into the maintenance position 
(paragraph 5.2). 

2. Disconnect the power cable from the power supply. 

3. Remove the Cooling Fan Assembly (paragraph 5.3.17). 

4. Detach W4P4, W2Pl and W7Pl connectors from power supply. 

5. Place the tape deck in the operating (horizontal) 
position. 

W2Pl TO 
LOGIC RACK (J4) 

Figure 5-19. POWER SUPPLY CONNECTORS 
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5.3.18 Power Supply 

6. Open the rear door of the cabinet. 

7. Remove the frame stabilizing bar by removing mounting 
screws. 

CAUTION 

The power supply is attached to the tape 
deck by four screws. The two screws on 
the left are located in slots so that 
power supply can be slid out from under 
these screws for removal. 

The power supply weighs approximately 
4 .1 Kg (9 lbs.) . 

FRAME 
STABILIZING 
BAR 

POWER SUPPLY 
CABLE CONNECTOR 

POWER SUPPLY 
~__..,,_µ~-----cABLE 

02A01-86 

Figure 5-20. POWER SUPPLY (REAR CABINET VIEW) 
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5.3.18 Power Supply 

Removal (Cont'd) 

8. Loosen, but DO NOT REMOVE, the two mounting screws on the 
left side of the power supply. 

9. Remove the two mounting screws on the right side of the 
power supply while supporting the power supply from the 
bottom. 

10. Slide the power supply out of the slots on the left, and 
carefully remove the power supply from the cabinet. 

Replacement 

i J18 

> 
0 

NOTE 

If a new power supply is being 
installed, remove the cover and observe 
the position of Voltage Select Card 
(below). The position of this card 
must correspond to input voltage as 
defined on the equipment identification 
plate. The ends of the card are 
stencilled with "120V" and "220V" and 
indicating arrows. Make sure the card 
is connected to match the input voltage. 

The card can be disconnected, turned 
upside down, and reconnected to the 
Main Power Supply Module if required. 

---·---------- --------------- -· --------·-------

Ft 
2A 

zo 

i 
N 
N ~=c11 

N 
N 
0 
< 

> 
0 
N .. 

....... --------------------

?0 

Figure 5-21. VOLTAGE SELECT CARD 
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5.3.18 Power Supply 

Replacement (Cont'd) 

l. From the rear of the transport, position the mounting 
slots on the left side of the power supply under the two 
loosened mounting screws. 

2. Insert and tighten the two mounting screws on the right 
side of the power supply. 

3. Tighten the two mounting screws on the left side. 

4. Install the frame stabilizing bar and secure with the 
mounting screws. Close the rear cabinet door. 

5. Tilt the tape deck into the maintenance position. 

6. Attach W4P4, W2Pl, and W7Pl connectors to the power 
supply. 

7. Install the Cooling Fan assembly (paragraph 5.3.17). 

8. Connect the power cable to the power supply. 

Verification Checks 

l. DC Voltage Checks - Using a digital voltmeter for all DC 
voltage measurements, connect the ground lead of the 
meter to either pin 4 or 6 of the power connector on the 
Read/Write/Servo Module (labeled Pl on board). Connect 
the other meter lead to the points listed to test all DC 
voltages. See Figure 5-19. 

DC VOLTAGES AND TOLERANCES 

LOCATION VOLTAGE TOLERANCE 

Pl-5* + 5V + 2% (4.90 to 5.10) 
Pl-2* - 15V + 10% (-13.5 to -16.5) 
Pl-3* + lSV + 10% ( + 13 . 5 to + 16 . 5) 
Pl-7* + 25V + 10% (22.5 to +27.5) 
Pl-8* - 6V + 10% (-5.4 to -6.6) 
J4-6** + 3B'l + 10% (+34.2 to +41.8) 

* Pl is the power connector on Read/Write/Servo Module. 
** J4 is the power connector on Power Amplifier Module. 
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W7P1 

8 (-6) 

7 ( +25V) 

6 (GND) 

5 (+5) 

4 (GND) 

RED/WHT 3 (+15) 

BU 2 (-15) 

1 (NC)* 

* No Connection 

READ/Wlt!TE/SERVO 
MODULE 
. -1 r r 

Figure 5-22. DC VOLTAGE CHECKS 
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5.3.19 Read/Write/Servo Module 

Removal 

1. Place the tape deck in the maintenance position. 

2. Detach connectors Jl and J4 thru J7 from the Read/Write/ 
Servo Module. (J2 and J3 are the module-to-module 
connectors detached in step 3.) 

3. Loosen the two thumb screws (Figure 5-24) and separate 
the Read/Write/ Servo Module from the Formatter/Control 
Module. Avoid undue stress on the modules by loosening 
the thumb screws alternately and separating the modules 
as the screws are loosened. 

4. Loosen and back out only the top screws (see Figure 5-24) 
of each hinge. Loosen bottom screws one-half turn (do 
not remove). Hold the module in place while loosening 
the screws. 

5. Remove the Read/Write/Servo Module from the logic cage. 

Replacement 

NOTE 

If a new module is being installed, 
remove the R224 and R225 Write 
Resistors from the removed module 
and insert the resistors into the 
new module. (Refer to Figure 5-23.) 

1. Insert the module into the top and bottom hinge slots of 
the logic cage. Make sure .the module is fully inserted 
into the hinge slot and Pl rear connector. 

2. Attach the outside connectors J2 and J3 of both modules 
and secure with the two thumb screws. 

3. Insert the top screw of top and bottom hinges to lock the 
module into position. Make sure all four hinge screws 
are snug. 
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4. Attach the cable connectors to the module as shown below: 

Jl - W5P2 Connectoc (Write/Erase Heads) 
J4 - Wl Cable (Supply Reel Tension Sensor) 
JS - W3P8 Connector (BOT/EOT Sensors, Cover Interlock, 

Power Amp, Tachs) 
J6 - W6P2 Connector (Read Head) 
J7 - W9 Cable (Take-Up Reel Tension Sensor) 

Cl .. 

W6P2 
READ HEAD 

J6 

0 

W5P2 WRITE/ J3 
~ 

ERASE HEAD ~QQ~ 

W9 CABLE \\~ TAKE-UP SENSOR 

W7P6 POWER 
SUPPLY CABLE 

WI CABLE 
SUPPLY SENSOR 

J2 

W3P8 CABLE 
SENSOR 

-
-

02A01·89 

Figure 5-23. READ/WRITE/SERVO MODULE 
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5.3.19 Read/Write/Servo Module (Cont'd) 

Verification Checks 

1. Move the jumper plug at location 13E on the Read/Write/ 
Servo Module from the W3 to W4 (STORE) position. 

2. Place the tape deck in the operating position. 

3. With tape not threaded, execute Field Service Test #37. 

4. Execute Field Service Test #48. 

S. Load a good qualjty, write enabled tape. 

6. Execute Field Service Test #18 to move the tape away from 
BOT. Press RESET to stop tape motion after approximately 
5 seconds. 

7. Execute Field Service Test #31. 

8. After the test is successfully completed (display 00), 
return the jumper plug from the W4 (STORE) to W3 position 
before the unit is powered down. 

9. With tape threaded, but not loaded, execute Operator 
Diagnostic Test #01. 
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1. TOP SCREW (TOP & BOTTOM HINGES) 
BACK OUT TO REMOVE READ/WRITE/ 
SERVO MODULE. 

2. BOTTOM SCREW (TOP & BOTTOM HINGES) 
BACK OUT TO REMOVE FORMATTER/ 
CONTROL MODULE. 

LOOSEN THUMB SCREWS 
(TOP AND BOTTOM) 
SEPARATE 
MODULES 

READ/WRITE 
SERVO 
MODULE 

FORMATTER/ 
CONTROL 
MODULE 

LOOSEN THUMB SCREWS 
(TOP AND BOTTOM) 
TO SWING MODULES OPEN 

LOGIC CAGE 

MA-0462-82 

Figure 5-24. LOGIC MODULE REMOVAL/REPLACEMENT 
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5.3.20 Formatter/Control Module 

Removal 

1. Place the tape deck in the maintenance position. 

2. Loosen the two thumb screws securing the module to the 
logic cage bracket (see Figure 5-24). Swing the modules 
open to access the component side of the Formatter/ 
Control Modules. 

3. Remove the 1/0 cable connectors from P4 and PS of the 
module as shown in Figure 5-24. 

4. Remove the cable connectors from P6 and P7 of the module. 

5. Loosen the two thumb screws and separate the Read/Write/ 
Servo and Formatter/Control Modules. Avoid undue stress 
on the modules by loosening the thumb screws alternately 
and separating the modules as the screws are loosened. 

6. Loosen and back out (do not remove) the bottom screw of 
the top and bottom hinges. Hold the Formatter/Control 
Module while loosening the hinge screws. 

7. Remove the Formatter/Control Module from the logic cage 
and the rear Pl connector. 

Replacement 

NOTE 

Prior to installing a new module, 
place the four-segment DIP switch 
at location 210 to OFF position. 
Also ensure that the jumpers at 
location 16E are in the same 
position as in the removed module. 
Refer to Appendix B. 

1. Insert the module into the top and bottom hinge slots of 
the logic cage. Make sure that the module is fully 
inserted into the hinge slot and the Pl rear connector. 

2. Attach outside connectors P2 and P3 of the Formatter/ 
Control Module to J2 and J3 of the Read/Write/Servo 
Module and secure with the two thumb screws. 
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W7P6 POWER 
SUPPLY CABLE 

02A01-91 

Figure 5-25. FORMATTER/CONTROL MODULE 
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5.3.20 Formatter/Control Module 

Replacement (Cont'd) 

3. Insert the bottom screw of the top and bottom hinges to 
lock the module in position. 

4. Reattach the W2Pl cable to P6 and W8Pl cable to P7 of the 
Formatter/Control Module. 

5. Place the modules in a closed position and align the 
thumb screws with the screw slots. Secure with the two 
thumb screws. 

6. Reattach the 1/0 cable connectors to P4 and PS of the 
Formatter/Control module. 

7. Place the tape deck in the operating position. 

Verification Check 

1. With tape threaded, but not loaded, execute the Operator 
Diagnostic Test #01. If test 01 cannot be run, perform 
the Troubleshooting Procedures 1001 thru 1003 as 
explained in the TU80 Pathfinder. 
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5.3.21 Power Amplifier Module 

Removal 

l. Place the tape deck in the maintenance position and 
remove the acoustic cover (paragraph 5.3.1). 

2. Detach the following connectors from the Power Amplifier 
Module: 

Jl - B3Pl 
J2 - W3P7 
J3 - BlPl 
J4 - W7P2 

3. Remove three screws along the outside edge of the module 
to release the module from the mounting assembly. Remove 
the module. 

Replacement 

1. Insert the Power Amplifier Module into the mounting 
assembly. 'Ibe inside of the mounting assembly has metal 
slots to receive the module. 

2. Secure the module by installing the three screws along 
the outside edge. 

3. Install the connectors as follows: 

Jl.- B3Pl Connector (Take-Up Reel Motor) 
J2 - W3P7 Connector (Read/Write/Servo Module) 
J3 - BlPl Connector (Supply Reel Motor) 
J4 - W7P2 Connector (Power Supply) 

4. Reinstall the acoustic cover and return the tape deck to 
the operating position. 

Verification Check 

1. With tape threaded, but not loaded, execute Operator 
Diagnostic Test #01. 
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J5 
V~~~~CITOR 

~~ ~~io1AKE-UP 

J
4 
~~W7P2 POWER SUPPLY 

0 ~(L~~t>~---W3P7 READ/WRITE/ 
~ SERVO MODULE 

J 3 BIPI SUPPLY MOTOR 

02A01-92 

Figure 5-26. POWER AMPLIFIER MODULE 
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5.3.22 Capacitor Assembly 

Removal 

1. Place the tape deck in the maintenance position and 
remove the acoustic cover. 

2. Detach capacitor connector from JS of the Power Amp Module. 

CAUTION 

DO NOT remove protective terminal 
caps located on top of the capacitor 
during the removal or replacement 
procedures. 

CONNECTOR TO 
- POWER AMP J5 

POWER 
.-!~~-------------AMP 

MODULE 

02A01·93 

Figure 5-27. CAPACITOR ASSEMBLY 
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5.3.22 Capacitor Assembly 

3. Remove three screws from the capacitor mounting assembly. 
Remove capacitor assembly. 

Replacement 

1. Mount the replacement capacitor assembly as shown in 
Figure 5-27 and install three screws. Tighten securely. 

2. Install capacitor connector to JS of the Power Amp Module. 

Verification Check 

1. Thread tape (not loaded) and run Operator Diagnostic 
Tests #01 and #02. 
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5.4 TU80 DIAGNOSTICS AND TROUBLESHOOTING 

5.4.1 General 
Note To Field Service Representative: 

When reporting to the site, obtain as much information 
from the operator and operating system, as available. 
Fault Codes, the frequency at which they occur and, if 
possible, the operation in progress at that time, are all 
things which should be considered prior to execution of 
the diagnostics. If the fault is intermittent, the 
information received from the operator and operating 
system may be instrumental in directing you to the 
appropriate test to duplicate the fault condition. 

Complete information on troubleshooting, diagnostic 
procedures, and diagnostic test descriptions is given in 
the TU80 Pathfinder Manual (EK-OTU80-SV) provided in the 
CD Kit. 

5.4.2 Resident Diagnostics 
TU80 Resident Diagnostics consists of the Operator Diagnostics 
and Field Service Diagnostics. 

NOTE 

Make sure that the TU80 power cord is 
plugged in and the transport is 
energized (the power switch is ON) 
before starting any diagnostic routine. 

The diagnostic tests designed into the TU80 are the off-line 
tests initiated through the control panel. There are no 
build-in on-line diagnostics, however, the host CPU is capable 
of monitoring TU80 status through the Status Transfer command. 
A Channel Loopback command is also provided to exercise the 
formatter logic of the TU80. 

Although on-line diagnostics are not part of the TU80, the 
control microprocessor tests for many operational fault 
conditions while running on-line. These conditions are 
indicated as fault codes appearing on the control panel display. 
The fault condition is indicated by illumination of the RESET 
indicator and appropriate fault code being displayed. 
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5.4.2.1 Corrective Fault Code Matrix - When the fault 
condition is recorded, consult the Fault Code Matrix (Table 5-2) 
and corresponding corrective action tables in the TU80 
Pathfinder to determine if an operator action (A, B, or C) is 
required. If the fault still persists after an appropriate 
action, consult the tables for the list of FRU's that may be 
required to be replaced. 

The Fault Code Matrix lists all malfunctions or fault codes and 
possible assemblies which may cause the fault condition. The 
purpose of this table is to provide a list of related assemblies 
prior to reporting to the customer site. Assemblies listed 
under the individual malfunction or fault codes are arranged in 
a "most probable fault" order. In addition to the assemblies 
listed, the table may direct the service personnel to request 
the operator to perform Operator Diagnostic Test #02 or #03. 

When on-site, consult and use the TU80 Pathfinder 
(Troubleshooting Procedures and Diagnostic Tests) to isolate and 
correct the malfunction. 

5.4.2.2 Operator Troubleshooting - Before running any tests, 
check the following to isolate as easily correctable external 
malfunction: 

1. Make sure that the tape has a BOT marker. 
2. If a write operation is to be performed, make sure that 

the tape reel has the write enable ring installed. 
3. Verify that the tape path is clean. 
4. Verify that the power switch is ON (1). 
5. In case of power failure, verify that the power 

controller circuit breaker is ON. 
6. Make sure that the top cover door is closed and latched. 

5.4.2.3 Diagnostic Mode Operating Instructions - To get into 
the aiagno~tic mode and initiate the Operator or Field Service 
("CE Tests") Diagnostic Tests, use the diagnostic panel as 
follows: 

1. To recall the Operator Diagnostic Test (01, 02, 03), 
press the TEST switch. 01 will be displayed. Use the 
STEP switch to increment it by one each time STEP is 
pressed. Then press EXECUTE to initiate the test. 
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V1 
I 

V1 

°' 

Table 5-2. FAULT CODE MATRIX (OPERATOR TEST #01) 

FAULT CODE 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2 2 2 2 
FAILING ASSEMBLY 0 1 2 3 4 5 6 1 8 9 0 l 2 3 4 5 6 1 8 9 0 1 2 3 4 5 6 1 8 9 

Test Successful x 

Latch Hub Correctl_l_ A A A 
'Mlread Ta_I>..e Correctl_z_ A A A A A 
Clean HeadlTap_e Path A A A A A A A A B B 
Change Tape B B B B B B B B B A B c c B 
Close Door A 

Run Test #02 (See N<JrE) xT x x 
Run Test T03 (See N<JrE) x x I 
Read/Writ eIServo 2 2 2 1 1 1 1 1 2 2 1 3 2 2 2 1 2 2 2 -11 l 2 2 -i.- l l 2 
Formatter:ZControl 3 3 1 2 2 2 2 2 3 3 2 l 
Power Su~_l_ 2 
Power AmJ>...lifler 4 4 5 3 4 3 
O_e_erator Panel l 
Pneumatic Pump l 
Filter 4 
Su..e..e_l_l_ Air Bearing ... 
Take-U_e_ Air Bearing 1 
Head (Amplitude Error) l l 
Head (Data Reliability) 3 3 3 3 3 3 3 
Su~ly MotorITach 3 3 1 2 2 
Su~l_y_ Hub 2 4 1 1 
Take-U_e_ Motorl_Tach 5 5 2 3 l 
EOT/BOT Sensor 1 1 l 
Door Switch l 
File Protect Sensor l 
Pressure Re_g_ulator 5 

.. 
NOfE: Tests 02 and 03 should not be used unless Test 01 directs their use. These tests may fail if run 

Stand-a lone. 



Table 5-2. FAULT CODE MATRIX (Cont'd) 

FAULT CODE 3 3 3 3 3 3 3 3 3 3 4 4 4 4 4 4 4 4 4 4 5 5 5 5 5 5 5 5 5 5 6 6 
FAILING ASSFMBLY 0 1 2 3 4 5 6 1 8 9 0 1 2 3 4 5 6 1 8 9 0 1 2 3 4 5 6 1 8 9 0 1 

Te et Successful 

J..a tch Hub Correct Ji 
TI1read T~e Correctl_I. 
Clean HeaciITa_1>_e Path A A A 
Cha~ e Ta_p_e B 
Close Door 

Run Test !02 (See N<11'E_1 ][ x x 
Run Test J:OJ (See NOfE) x 

ReadlWritel_Se_r_vo 1 1 2 1 1 1 1 1 1 1 1 _! 1 1 1 1 1 
Formatter_LControl 2 2 2 1 1 2 2 
Power Supply_ 
Power Am_E__Ufie.: 2 2 l 2 
Oi>_erator Panel 1 1 
Pneumatic Pum_I>_ 4 4 4 4 
Filter 5 5 5 5 

· Su_pj!l_I. Air Bear!~ 1 1 1 
Take-U_i>_ Air Bearing 8 8 8 
Head (Am_p_Utude Error1 
Head (Data Reliabilit_y) 2 
Su_1>_1>Ay Hotor1Tach 2 3 
S~1:1:_ Hub 
Ta ke-U_e_ HotorITach 3 3 3 2 2 3 3 1 
EOT]BOT Sensor 
Door Switch 
File Protect Sensor 
Pressure Re_gulator 6 6 6 6 I· 

N<JfE: Tests 02 and 03 should not be used unless Test 01 directs their use. These tests may fail if run Stand-alone. 



2. To recall the Field Service Diagnostics, press and hold 
the CE switch, then press the TEST switch. 

a. The DIAGNOSTICS indicator illuminates. 
b. The two-digit display indicates 00. 

Press the STEP switch. 

a. Display number increments by one each time the STEP 
switch is pressed, or will increment automatically if 
the STEP switch is held pressed. The display can 
show 00 thru 09. 

b. To select the required test number, use the STEP and 
TEST switches. When you press the TEST switch a-f ter 
the STEP switch, the number is multiplied by ten. 

Example: Test 39 is required. 

0 Press the CE and Test switches. Display: 
0 Press the STEP switch three times. Display: 
0 Press the TEST switch. Display: 
0 Press the STEP switch until 9 is 

displayed. Display: 

Press the EXECUTE switch to initiate the test. 

After the fault code appears on the display, you can recall the 
sub-fault code by pressing the CE switch. The sub-fault code 
will be displayed as long as the CE switch is held pressed. 

5.4.2.4 Resident Test Descriptions - Resident Diagnostics 
include the Power-on Health Check, M7454 UNIBUS Module 
Self-Test, Operator Tests #01 thru #03, and Field Service Tests 
and Troubleshooting Procedures. The Field Service Diagnostics 
are described and listed in the TU80 Pathfinder. 

5.4.2.4.1 Power-on Health Check - This self-test diagnostic 
checks ac power and the functionality of the control panel and 
major logic modules. 

00 
03 
30 

39 

To start the Health Check, press the LOGIC-ON pushbutton (assume 
that the power switch is ON). The two-digit display should 
momentarily show 00, the LOGIC-OFF indicator should go off and 
the following indicators should go on momentarily: BOT, RESET, 
ON-LINE, DIAGNOSTIC, and SELECT. The LOGIC-ON and FILE PRO 
indicators hould go on and remain on. 
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NOTE 

If a fault code appears on the display, 
press the RESET and LOGIC-OFF keys to 
clear the display. Then press LOGIC-ON 
again to repeat the Health Check. 

If the fault code reappears, refer to 
the on-site Troubleshooting Procedures 
and Field Service Diagnostic Tests (see 
the TU80 Pathfinder) to isolate failure. 

5.4.2.4.2 Basic Operator Test #01 - This test checks basic 
transport functions and tape motions. including BOT/EOT tape 
motion, read data, and write data. A write enabled, known good 
quality tape should be used for this test. Test runs to 
completion in approximately 10 minutes (with a 2400 foot long 
tape). 

o Pre-Test Conditions 

1. Power switch and LOGIC-ON are ON (Power-up Health Check 
is successful); digital display is blank. 

2. Tape is threaded through the tape path and onto the 
take-up reel, but NOT LOADED. 

3. The top cover is closed and latched. 

o Test Procedure 

L· Press the RESET switch. 

2. Press the TEST switch on the diagnostic portion of the 
control panel. 

a. The DIAGNOSTICS indicator illuminates. 
b. 01 is indicated on the digital display. 

3. Press the EXECUTE switch. 

a. Test starts with display panel incrementing from 00, 
11, 22 thru 99, verify that all segments of numerical 
display are functioning. 

b. Verify that all indicators except LOGIC-OFF, BOT, and 
SELECT are illuminated. 
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o Test Successful - If the test runs to completion, the TU80 
performs a REWIND/UNLOAD operation and 00 is indicated on the 
digital display with the RESET indicator illuminated. 

o Test Unsuccessful - If the test is unsuccessful, the 
diagnostic program halts and a numerical code appears on the 
display with the RESET indicator illuminated. Record this 
number and refer to the Pathfinder Manual in the CD Kit for 
further actions. 

5.4.2.4.3 Optional Operator Tests 

NOTE 

Tests 02 and 03 should not be used 
unless Test 01 directs their use. 
These tests may fail if run stand-alone. 

The optional tests are 02 and 03. They may be performed by the 
user on your request. 

Test 02 checks tape tension characteristics. Test 03 checks the 
operation of the velocity servo loop and Take-up Motor/Tach 
Assembly. When Test 01 calls for Test 02 or 03 to be executed, 
refer to the Pathfinder Manual for further information. 

5.4.2.4.4 M7454 Resident Diagnostic - The M7454 UNIBUS Adapter 
Module performs its own resident diagnostic routine at the 
system power-up. (To run this self-test, the host CPU must be 
turned off/turned on.) The M7454 diagnostic resides in the 
on-board programmable ROM and checks only the M7454 module 
without ay tape motion or interface testing. The self­
diagnostic checks the M7454's microprocessor, sequencer, data 
paths, and buffer area. Successful test completion is indicated 
by the illuminated LED indicator on the module. 

5.4.2.4.5 M7454 Status Checking 

o TU80 Turnkey Configuration - When the M7454 (and TU80) fails 
during new system configuration (PDP-11 or VAX), the host 
will configure around the .TU80 not recognizing it. An 
appropriate error message will appear on a computer console 
terminal. 
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o TU80 Add-On Configuration 

l. If a TU80 is added to a PDP-11 system, the host system 
must be reconfigured by an operator using an applicable 
SYSGEN routine. If the M7454 fails during SYSGEN, the 
host would not be able to access the TU80 and an 
appropriate error message will be displayed on the 
console terminal. 

2. If a TU80 is added to a VAX system, the host will 
automatically configure the unit into the system. If the 
M7454 fails at that time, the host would be unable to 
access the TU80 and an appropriate message will appear on 
the terminal. 

o On-Line Failure - If the M7454 fails during normal on-line 
operation, the host will lose communication link with the 
TU80. The error message will be entered in the system error 
log. When the operator tries to recall the TU80, the 
appropriate error message will appear on the operator's 
terminal indicating the "not found" status of the device. 

To check the TU80 operating status and localize the failed 
module, reset the unit and perform the system power-up 
procedure to run the M7454 internal diagnostic. Then place 
the TU80 on-line and try to access the transport through the 
host. If the fault condition persists, replace the M7454 
module. 

5.4.3 PDP-11 Based Diagnostics 

5.4.3.1 PDP-11 Front End Diagnostics (CZTUW, CZTUX, CZTUY, 
CZTUZ) - This is a four-part complex test that checks the 
subsystem in all basic modes of operation and tests the 
interface bus, I/O silo, and TU80 transport logic. 
o CZTUW 

TST 
TST 
TST 
TST 
TST 
TST 
TST 
TST 
TST 
TST 
TST 

001 
002 
003 
004 
005 
006 
007 
008 
009 
010 
011 

Initialize #1 
RAM Test 
CoDDDand Reject Test 
Write Characteristics Test 
Volume Check 
Completion Interrupt Test 
Basic Packet Protocol Test 
Non-Tape Motion CoDDDand Test 
DMA Memory Addressing Test 
Initialization After Write Characteristic Test 
Basic Write Subsystem Memory Test 

5-61 



0 CZTUX 

TST 001 FIFO Exercizer Test 
TST 002 Initialize #4 Test 
TST 003 Off-line Reject and Rewind Test 
TST 004 Basic Write Data Test 
TST 005 Basic Read Data (Forward and Reverse) Test 
TST 006 Manual Intervention Test 
TST 007 Configuration Typeout Test 
TST 008 Scope Loops Test 

0 CZTUY 

TST 001 Space Records Test 
TST 002 Rereads Test 
TST 003 Write Data Retry Test 
TST 004 Write Tape Mark Test 

0 CZTUZ 

TST 001 Write Tape Mark Retry Test 
TST 002 Skip Tape Marks Test 
TST 003 No-Op and Initialize Test 
TST 004 Erase and Operation Incomplete Test 
TST 005 Test of Operation At EOT Test 
TST 006 Function Tuning Test 

5.4.3.2 PDP-11 Data Reliability Diagnostic (CZTUV)·- This test 
simulates a 'typical customer' operating environment and check 
data integrity when operating in both the start/stop and 
streaming modes. It is mainly a data confidence test. 

o Data Reliability Program Tests 

Test l 
Test 2 
Test 3 
Test 4 
Test 5 
Test 6 

Basic Functions 
Data Reliability 
Streaming Test 
Write Compatibility/Write Utility 
Read Compatibility/Read Utility 
Operator Selected Sequence 

NOTE 

For Program Control Flags, refer to 
Diagnostic Listing. 
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5.4.3.3 Operating Instructions For PDP-11 Based Diagnostics 

1. Load XXDP + monitor. 

a. Enter date. 

2. Answer hard-core questions. 

a. 50 Hz 1 Y or N 
b. LSI? Y or N 

This is XXDP + Type H or H/L for details (Help File). 

[Receive XXDP + prompt (dot)] 

3. Enter R (space) program name. The program may be CZTUV 
or CZTUW, CZTUX, CZTUY, CZTUZ. 

The operator entry should look like this: [•R ZTUV??] 

4. Receive DR prompt. 

5. Enter the appropriate command. 

For example: DR STA to start the test. 

6. Change HW (L)? (Y or N) - Answer must be 'Y' to run the 
diagnostic. 

7. Change SW (L)? (Y or N) 

NOTE 

Refer to the Diagnostic Listing for 
specific program problems and 
instructions. No hard errors allowed. 

o Hardware Parameters - The following are the TU80 base address 
and vector assignments: 

TSSR ADDRESS (172522)? 
VECTOR (224)1 

Example of Commands - STA/TES:2/FLA: IDU: LOE 

Example Meaning - Stai:.t Test 02, inhibit dropping unit 
and loop on error. 

o Software Parameters - Refer to Diagnostic Listings. 
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5.4.4 VAX-Based Diagnostic 

5.4.4.1 VAX Front End Diagnostic (EVMBD, EVMBE) - These tests 
check the subsystem in all basic modes of operation and test the 
TU80 transport's logic, interface bus, and I/0 silo. 

5.4.4.2 VAX Data Reliability Diagnostic (EVMAA) - This check 
is.designed to thoroughly check out the tape subsystem. It 
allows the operator to test the TU80 on-line without bringing 
the system down. The diagnostic consists of the qualification 
test and Data Reliability Test. 

o Data Reliability Test Sections 

Test 1 
Test 2 
Test 3 
Test 4 
Test 5 

Qualification Test 
Data Reliability Test 
Multi-Drive Test 
Conversation Mode Test 
Streaming Test 

5.4.4.3 Operating Instructions For VAX-Based Diagnostics 

1. Load the Diagnostic Supervisor (ECSAA, ENSAA, or ESSAA). 

NOTE 

ECSAA is used on VAX 11/750 
ESSAA is used on VAX 11/780 
ENSAA is used on VAX 11/730 

2. Attach and select a device to be loaded in one of two 
ways: 

a. Prompt Mode 

DS Attach 
Device Type? TU80 
Device Link? DWO 
Device Name? TUAO 
CSR? 772520 * 
Vector? 224 
BR? 5 

* Base Address (TU80's starting address is 772522). 
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b. Explicit Mode 

DS Attach TU80DWOTUA07725202245 

3. Load and start the diagnostic in one of two ways: 

a. Example #1 

DS Load EVMAA or EVMBD 
DS Start/Switches 

b. Example #2 

OS Run EVMAA (or EVMBD)/Switches 

No hard errors are allowed. 

NOTE 

For Control Flags, refer to Diagnostic 
Listings. 
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APPENDIX A - M7454 UNIBUS ADAPTER MODULE 

A.1.0 GENERAL 
The M7454 module is a standard quad-size card which fits into a 
standard Small Peripheral Controller (SPC) slot in a UNIBUS 
backplane of the host CPU. 

The M7454 functions as the Interface Controller for the TU80 
Tape Subsystem. The module controls command decoding and 
sequencing, data fetching and storing, and data transmission to 
and from the tape transport. The M7454 interfaces the tape 
transport to a VAX or PDP-11 host system. It communicates with 
the host CPU using the TSll packet protocol for command and data 
transfer. 

NOTE 

Consult the Programming Chapter in the 
TU80 User Guide for detailed protocol 
and programming information. 

Transport -- Adapter Interface is through the set of two 
parallel interface lines which provide command and status lines 
and bi-directional data transfer. 

A.1.1 System Configuration 
Depending on the Operating System (OS) ana the host system's 
configuration and data throughput, the host CPU can support up 
to four TU80 Tape Subsystems. Each TU80 transport is radially 
connected to the CPU through the dedicated UNIBUS Adapter Module 
(M7454) and Interface Cable Assembly (Figure A-1). 

A.1.2 M7454 Module Physical Description 
The M7454 module is a complete on-board interface controller 
with microprocessor, memory, clock, I/O, and data paths (refer 
to Figure A-2 for component locations). Main controller 
elements are described in the following paragraphs. 
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Figure A-1. MAXIMUM TU80 CONFIGURATION 
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Figure A-2. M7454 UNIBUS ADAPTER MODULE 
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The controller is constructed around two AMD 2901 ALU and one 
2910 controller processor chips (locations lB, 3B, SB). The 
2910 chip and seven PROM chips (1A--7A), with lK x 56 bits of 
control microprogram storage, constitute an operation 
sequencer. Controlled by the stored microprogram, this 
sequencer regulates and sequences command and data transfer 
operations within the TU80 subsystem. Self-test Diagnostic also 
resides in the control PROM and is initiated at the system 
power-on to check the M7454 module. LED indicator in the top 
right corner of the board lights on if the module self-test is 
successful. In addition, the processor is ~upported by the 
internal clock on the 20 MHz ;crystal and 256-byte RAM used as 
the data accumulator. 

A lK byte FIFO (First-In, First-Out) buffer (location 15C) helps 
to eliminate data delays and overruns providing I/O data 
buffering. 

The UNIBUS address selection for the TU80 subsystem is performed 
with the help of the 10-position DIP switch in location 20C. 
Switch setting is discussed in Section 2 - INSTALLATION of this 
manual. 

Four jumpers in location 4F are factory-set (with Jll in). The 
jumpers are used to select the UNIBUS range and base address 
(772520). The standard starting address is 772522a. 

DO NOT MOVE JUMPERS WHEN YOU ARE ON VAX OR PDP-11 SYSTEM. 

A.2.0 PHYSICAL INTERFACE 
When inserted into the SPC slot of the CPU backplane, the M7454 
module establishes a host-transport UNIBUS interface. Table A-1 
contains the host 1/0 signals. 

The communication link between the M7454 and transport formatter 
consists of a set of 54-conductor ribbon (flat) and external 
shielded (round) cables with the overall interface link length 
of no more than 6.1 m (20 feet). Interface cabling is discussed 
in Section 2 - INSTALLATION of this manual. 

On the M7454 module, Jl and J2 I/O connectors (Figure A-2) 
provide the interface lines as listed in Tables A-2A and A-2B. 

* AMD -- Advanced Micro Device Corp. 
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Table A-1. M7454 CONTROLLER/UNIBUS INTERFACE LINES 

BUS PIN MNEMONIC DESCRIPTION 

CAl NPG IN Nonprocessor grant in 
CBl NPG OUT Nonprocessor grant out 
CD2 D15L Data line bit 15 
CE2 Dl4L Data line bit 14 
CF2 Dl3L Data line bit 13 
CH2 Dl2L Data line bit 12 
CHl DllL Data line bit 11 
CJ2 DlOL Data line bit 10 
CK2 D09L Data line bit 9 
CL2 D08L Data line bit 8 
CMl D07L Data line bit 7 
CN2 D04L Data line bit 4 
CP2 D05L Data line bit 5 
CR2 DOlL Data line bit 1 
CS2 DOOL Data line bit 0 
CT2 D03L Data line bit 3 
CU2 D02L Data line bit 2 
CV2 D06L Data line bit 6 
DD2 BR7L Bus request 7 
DE2 BR6L Bus request 6 
DF2 BRSL Bus request 5 
DH2 BR4L Bus request 4 
DJ2 BR OUT Bus request out 
DK2 BG17 Bus grant bit 7 in 
DLl INIT L Initiate 
DL2 BG07 Bus grant bit 7 out 
DMZ BG16 Bus gr ant bit 6 in 
DN2 BG06 Bus grant bit 6 out 
DR2 BG15 Bus grant bit 5 in 
DR2 BGOS Bus grant bit 5 out 
DS2 BG14 Bus grant bit 4 in 
DT2 BG04 Bus grant bit 4 out 
DW2 BGIN Bus grant in 
DVl BGOUT Bus grant out 
ECl Al2L Address bit 12 
ED2 Al SL Address bit 15 
EDl Al7L Address bit 17 
EEl MSYNL Master sync 
EEl Al6L Address bit 16 
EFl A02L Address bit 2 
EHl A016 Address bit 1 
EH2 AOOL Address bit 0 
EJl SSYNL Slave sync 
EKl Al4L Address bit 14 
EK2 A13L Address bit 13 
ELl AllL Address bit 11 
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Table A-1. (Cont'd) 

BUS PIN MNEMONIC DESCRIPTION 

EN2 A08L Address bit 8 
EPl AlOL Address bit 10 
EP2 A07L Address bit 7 
ERl A09L Address ·bit 9 
EUl · A06L Address bit 6 
EU2 A04L Address bit 4 
EVl A05L Address bit 5 
EV2 A03L Address bit 3 
EJ2 COL Control bit zero 
EFl ClL Control bit one 
FGl BBSY Bus busy 
FJl NPS Nonprocessor request 
FFl !DOS Interrupt vector bit 5 
FF2 ID06 Interrupt vector bit 6 
FHl ID07 Interrupt vector bit 7 
FKl ID08 Interrupt vector bit 8 
FMl INTR Interrupt 
FT2 SACK Select acknowledge 
CNl DCLO DC Power low 

Table A-2A. M7454 CONTROLLER/FORMATTER INTERFACE LINES 

Jl SIGNAL RETURN MNEMONIC DESCRIPTION 

2 1 FFBY Formatter Busy 
4 3 FLWD Last Word 
6 5 FWD4 Write Data 4 
8 7 FGO Initiate Command 

10 9 FWOO Write Data 0 
12 11 FWDl Write Data 1 
14 13 Not Used 
16 15 FLOL Load On-Line 
18 17 FREV Reverse/Forward 
20 19 FREW Rewind 
22 21 FWDP Not Used 
24 23 FWD7 Write Data 7 
26 25 FWD3 Write Data 3 
28 27 FWD6 Write Data 6 
30 29 FWD2 Write Data 2 
32 31 FVIDS Write Data 5 
34 33 · FWRT Write/Read 
36 35 FRTH2 Read Threshold 2 

FLGAP 
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Table A-2A. (Cont'd) 

Jl SIGNAL RETURN MNEMONIC DESCRIPTION 

38 37 FEDIT Edit 
40 39 FERASE Erase 
42 41 FEFM Write File Mark 
44 43 FRTHl Read Threshold l 

Spare 
46 45 FTADO Transport Address 0 
48 47 FRD2 Read Data 2 
50 49 FRD3 Read Data 3 

Table A-2B. M7454 CONTROLLER/FORMATTER INTERFACE LINES 

J2 SIGNAL ~ETURN MNEMONIC DESCRIPTION 

1 FRDP Read Data Parity 
2 FROO Read Data 0 
3 FRDl Read Data 1 
4 FLDP Load Point 
6 5 FRD4 Read Data 4 
8 7 FRD7 Read Data 7 

10 9 FRD6 Read Data 5 
12 11 FHER Hard Error 
14 13 FFMK File Mark 
16 15 FCCG/ID CCG/IDENT 
18 17 FFEN Formatter Enable 
20 19 FRD5 Read Data 5 
22 21 FEOT End of Tape 
24 23 FOFL Off-Line 
26 25 FNRZ NRZI 
28 27 FRDY Ready 
30 29 FRWD Rewinding 
32 FFPT File Protect 
34 33 FRSTR Read Strobe 
36 35 FDWDS Demand Write Data Strobe 
38 37 FDBY Data Busy 
40 39 Not Used 
42 41 FCER Corrected Error 
44 43 FONL On-Line 
46 45 FTADl Transport Address 1 
48 47 FFAD Formatter Address 
50 49 FDEN Speed/Density Select 
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A.3.0 SUBSYSTEN FUNCTIONAL DESCRIPTION 
TUBO operates using the TSll packet protocol by transmitting 
certain command/status/data information in a packet of several 
16-bit words. This information is stored/retrieved in defined 
buffer locations in the host memory. Data is transmitted and 
stored in record format. Record parameters are software­
controlled by the host OS. 

The functions listed in Table A-3 make up the TU80 Subsystem 
Command Set. These commands utilize "Command Packets" stored in 
the computer system's memory to operate the transport and 
transfer data. Some commands have various sub-commands termed 
"modes". 

Table A-3. TU80 ASSIGNED COMMAND MODES 

COMMAND NAME 

GET STATUS 

READ 

WRITE 
CHARACTERISTICS 

WRITE 

POSITION 

FORMAT 

CONTROL 

INITIALIZE 

MODE NAME/DESCRIPTION 

Get Status (update the Extended Status 
registers in the message buffer in memory). 

-- Read Next (Forward) 
-- Read Previous (Reverse) 
-- Reread Previous (Space Reverse, Read 
Forward) 
-- Reread Next (Space Forward, Read Reverse) 

Load Message Buff er Address and Set Device 
Characteristics. 

-- Write Data 
-- Write Data Entry (Space Reverse, Erase, 
Write Data) 

Space Records Forward 
Space Records Reverse 
Skip Tape Marks Forward 
Skip Tape Marks Reverse 
Rewind 

Write Tape Mark 
Erase . 
Write Tape Mark Retry (Space Reverse, 

Erase, Write Tape Mark) 

Message Buffer Release 
-- Rewind and Unload 
-- Clean Tape (Handled as a NO-OP) 

Controller/Drive Initialize 

A-7 



Table A-3. TU80 ASSIGNED COMMAND MODES (Cont'd) 

COMMAND NAME MODE NAME/DESCRIPTION 

WRITE SUBSYSTEM 
MEMORY 

Diagnostic Function - Allows test sequences 
and data patterns to be entered into the 
controller. 

A.3.1 Packet Protocol 
Protocol (format used to transfer command and data) uses two 
types of packets: 

1. Command Packets 
2. Message Packets 

Commands are not written to the TU80's UNIBUS registers (Figure 
A-3). Instead, command pointers, which point to a "Command 
Packet" somewhere in CPU memory space, are written to the TSDB 
register of the M7454 module. The command pointer used in the 
TU80 to retrieve words in the memory is called the Command 
Packet. The Command Packet can be up to four 16-bit words long 
and it instructs the system as to the function to be performed. 
These words contain any function parameters such as bus address, 
byte count, and modifier flags. 

rr;.;; =i 1 UNIBUS ~...--1 
I II ·, .. , UNIBUS PROTOCOL.J 

MESSAGE , TSSR I i BUFFER i AOORESS : 

I I DATA I I POINTERS & DATA 
BUFFER 

I i i I I 
I I COMMAND I POINTER& I I ....... r-------+-4 TSBA I I BUFFER I I 
L1::=::_J t_:----~ 

TSDB 

STATUS 

COMMAND 

DATA 

fTI!80-~ 

I 
F/C I 
MODULE I 

I 
I 

I I L __ _J 
MA-0434-82 

02A01-96 

Figure A-3. PACKET PROTOCOL COMPONENTS 
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The host uses message packets to obtain TU80 status information. 
Message packets are seven 16-bit words long, beginning with the 
header word which provides a status message. 

The command and message packets and data are stored in memory 
buffer areas of the host CPU. 

A.3.2 UNIBUS Registers 
These CPU buffers are pointed to by the contents of the M7454 
UNIBUS Registers to find out where the needed information is 
located in the host memory (Figure A-3). The TU80 Register 
Summary is shown in Figure A-4. 

The M7454 controller has three UNIBUS Registers: Data Buffer 
(TSDB), Bus Address (TSBA), and Status (TSSR). 

BITS 

REGIST ER 15 14 13 12 11 10 09 OB 07 06 05 04 03 02 01 00 

TSBA A15 A14 A13 A12 A11 A10 A09 A08 A07 A06 A05 A04 A03 A02 A01 AOO 

(R/01 

TSDB 
!W/01 

TSSR 

R BPCR 

XSTO 

XSTl 

XST2 

XST3 

P15 P14 P13 P12 Pl 1 P10 P09 POB 

SC AMR NXM NBA A17 A16 

s s 4/5 s ·s s 

C15 C14 C13 C12 C11 C10 coo cos 

TMK RLS LET ALL WLE NEF ILC ILA 

S/2 2 2 2 3/6 3 3 3 
DLT COR RPB 

4 s 4 

OPM TUBO WCF DTP 

s 7 s 

7 7 

{RANrORT iRROR CODE 

7 7 1l 1l 7 7 

Termination Class Codes: 

0 Normal Termination 
1 Attention Condition 
2 Tape Status Alert 
3 fi;nction Reject 
4 Recoverable Error · Tape Position = One record 

down tape from start of function 
5 Recoverable Error - Tape not removed 
6 Unrecoverable Error - Tape position lost 
7 Fatal Controller Error 

Fatal Class (FCI Codes (in TSSR): !NOT USED) 

NON-TERMINATION CLASS CODE: S= STATUS 

P07 P06 P05 P04 

SSP OFL 

s s 

C07 CO& cos C04 

MOT ONL IE VCK 

s S/1/3 s 5/3 

IPO 

S/4 

DT7 OT& DT5 DT4 

s s s s 
OPI REV 

6 s 

Figure A-4. TU80 REGISTER SUMMARY 
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DT3 DT2 DTl OTO 

s s s s 
DCK RIB 

S/6 2 

02A01-97 



A.3.2.1 TSDB - The TSDB is an 18-bit register that is parallel 
loaded from the UNIBUS or the controller itself. A 16-bit 
portion of this register is used as a word buffer register: It 
is written into by the CPU to initiate an operation, and it is 
written into by the controller to store data to be transmitted 
to UNIBUS memory during an NPR cycle. Two transfers are for 
maintenance purposes (byte transfer, DATOB at high byte or low 
byte), and the third is for the normal (word) operation (DATO) 
to initiate an operation. This register is write-only and is 
not cleared at subsystem initialize or bus initialize. 

A.3.2.2 TSBA - The TSBA is an 18-bit register that. is parallel 
loaded from the TSDB every time the TSDB is loaded. TSDB bits 
15-2 load into TSBA bits 15-2, TSDB bits l and 0 load into TSBA 
bits 17 and 16, and zeros are loaded into TSBA bits 1 and 0 
(thereby, specifying a Module-4 address). TSBA bits 17 and 16 
are displayed in TSSR bits 9 and 8, respectively. The register 
is incremented or decremented by two for DMA word transfers, or 
by one for DMA byte transfers. 

1. The TSBA can be used as a command pointer to the 
"functional device registers" (command and message 
buffers). These are located somewhere in UNIBUS address 
space. The contents loaded into the TSDB when the TU80 
in the bus slave is considered the command pointer. In 
this mode, the TU80 receives data (command buffer words) 
and stores them internally on the module for storage 
and/or execution. 

2. The TSBA can be used as a data pointer (bus address for 
NPR), pointing to data buffer areas located somewhere in 
the UNIBUS address space. In this mode, the controller 
loads the TSBA with data pointer information from 
internal storage. The contents are then used to p·oint to 
data buffer areas while transferring tape data between 
CPU memory and tape transport. 

A.3.2.3 TSSR - The TSSR is a 16-bit read/write register than 
can be updated only from the transport or M7454 internal logic. 
It cannot be modified from the UNIBUS except only for 3 bits 
that are cleared when the TSDB is loaded. In this register, 
major system status can be observed. 

It can be read with or without the transport connected to the 
M7454. 
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A.3.3 TU80 Subsystem Operation 
Before the TU80 can begin to function, 
assembled in the CPU's system memory. 
must be comprised of four words, even 
requires all four words. 

a command packet must be 
In every case, the packet 

though not every command 

The command packet may be considered to be assembled of three 
remote device registers: (see Figure A-5) 

1. Command Register (CMDR) 
2. Data Pointer (DPR) 
3. Byte Count Register (BPCR) 

7WORDS 
15 

A. 1 WORD TYPE 
15 

L2WORDTYPE 
15 

C. 4 WORD TYPE 
15 

MESSAGE 

DATA LENGTH FIELD 

RBPCR REGISTER 

XSTATO REGISTER 

XSTAT1 REGISTER 

XSTAT 2 REGISTER 

XSTAT 3 REGISTER 

MESSAGE PACKET 

COMMAND ICMDRl 

COMMAND ICMDRI 

IYTE COUNT llll'CRl 

COMMAND ICMDRl 

ADDRESS POINTER IDPRl 

.. 
BYTE COUNT (IPCFll 

• COMMAND PACKET 

1 
A17 

Figure A-5. EXAMPLE OF PROTOCOL PACKETS 
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o Command Pointer - Must be an address on a module-4 boundary 
(i.e., beginning at octal 0, 4, 10, 14, etc.). 

o Data Pointer - Is comprised of two word locations: 

1. CMDR + 2: 
2. CMDR + 4: 

Low order address word (AlS:OO) 
High order address word (Al7, Al6) 

o Positive Byte Counter Register - Can be located at: 

1. CMDR + 6: Data operation (DPR required) 
2. CMDR + 2: Non-data operation (DPR is not required) 

The DPR is eventually loaded into TSBA to be used as the UNIBUS 
address for Non-Processor Request (NPR) transfers. The BPCR is 
used to indicate the number of bytes (8 bits of data per byte) 
to be moved to or from the tape transport during a data 
transfer. It is also used to specify the number of records in a 
Space Record command or number of files in a Skip Tape Marks 
command. The CMDR specifies the function to be executed by the 
subsystem. 

In on-line mode, the M7454 controller is run under a specific 
microcode subroutine which initiates a sequence of events 
throughout the subsystem. 

The M7454 initiates three types of transfers to execute host 
commands: . 

1. Data Out (DATO) 
2. Non-Processor Request Data Out (NPR DATO) 
3. Non-Processor Request Data In (NPR DAT!) 

TU80 operation can be described through read and write functions 
(see Figure A-6). 

A.3.3.1 Read Operation - If read forward operation is 
commanded by the host CPU, the following "Read-a-Word-at-a-time" 
sequence occurs (assuming the tape is loaded and the tape 
transport is on-line). 

The host loads the command pointer into the M7454 (DATO). The 
M7454 reads the command packet, including the data buffer 
address (NPR DAT!). Then the controller orders the tape 
transport to read data from tape in the forward direction by 
placing the appropriate command on the control lines of the 
transport interface bus and issuing a strobe pulse (RSTR). 
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The transport receives the command and becomes "busy". The tape 
transport control system directs t.ape to move. in forward 
direction, accelerate to an internally-specified speed, and 
position itself at the record to be read. When the record is 
found, the read logic is enabled and receives data from the read 
head. The read data output of the read head (IRO--IR7) is 
checked by the formatter for vertical parity errors. If any 
such error is detected, the error recovery logic in the 
transport's formatter module is enabled to take appropriate 
corrective action. If a single-bit data error (i.e., single or 
dead track error) occurs and can be corrected, "on-the-fly" 
correction is performed automatically by the formatter logic. 

The resulting verified data, along with the parity bit, is 
transmitted over the read data lines (RDO-RD7, RDP) to the M7454 
module and is clocked into the FIFO buffer. The interface 
controller performs another parity check, and an error flip-flop 
is set if an error is detected. The output of the FIFO is 
monitored by the controller microprogram. When a byte is 
available, it is removed from the FIFO and stored in the RAM 
within the controller. 

When an entire word (2 bytes) is assembled, it is transferred to 
the host memory via the UNIBUS under DMA control (NPR DATO). 
The operation continues until the tape transport has read the 
entire record and the controller has transferred the data to the 
host memory, or until a fatal error is detected. 

Since all data transfers in the TU80 subsystem are performed in 
the record format, the host OS specifies the maximum allowable 
record length or byte count and stores it in the BPCR register. 
During a read operation, the M7454 controller compares the 
contents of the BPCR and RBPCR (Residual Byte Count Register). 
If the byte count is positive (or the record read is shorter 
than the specified BPCR), it indicates that the complete record 
is read in the host memory and the Read can continue on a new 
command from the host. If the byte count becomes negative 
(i.e., the record read is longer than the specified BPCR), the 
read operation stops at 11011 byte count and the excessive data 
bytes are truncated and lost to the host. This is the error 
condition, and the error flag is set up in the host to initiate 
the software-controlled data recovery procedure. 

The read operation is completed by the M7454.controller by 
updating the contents of its TSSR register and storing an 
updated message packet in the CPU message buffer (NPR DATO). 

A-14 



A.3.3.2 Write Operation - If a write operation is commanded 
and the request is granted, the host fills a data buffer in its 
UNIBUS space with the data to be written on tape. Then the host 
moves the command pointer to the TBSA on the M7454 (DATO). The 
M7454 controller receives the command packet, including the data 
buffer address, one word at a time (NPR DATI). Using the 
obtained data buffer address, the M7454 controller fetches 
either all or part of the data block to be written from the CPU 
memory and fills the FIFO. The controller then issues a write 
command to the tape transport. The tape is moved in forward 
direction and accelerated to a specified speed under the 
internal microprocessor control. When the tape is up to the 
nominal speed and properly positioned, the tape transport 
formatter starts to clock the data out of the FIFO by activating 
a strobe signal (WSTR). Parity bit is also generated by the 
controller at the FIFO output. 

The write data and parity are transmitted to the formatter over 
the Write Data Lines (WDO--WD7, WDP). The formatter encodes the 
input data and transfers it to the write head (IWO--IW7, IWP) to 
be recorded on tape (NPR DATI). 

To check the data validity, the transport also reads the written 
data from the tape with its read-after-write head and verifies 
the parity; if an error o~curs, the M7454 controller is notified 
via one of the status lines of the interface bus. During the 
Write, the controller keeps the FIFO supplied with data from its 
RAM which, in turn, receives its data from CPU memory, 2 bytes 
at a time. When the entire data block has been entered into the 
FIFO, the controller allows the FIFO to be completely emptied by 
the transport. When the empty condition is detected, logic at 
the FIFO output transmits a signal (LWD) to the tape transport 
to signal the end of the data. The tape transport writes a 
"postamble" on tape and continues reading the data from tape. 
When all operations are complete, the transport signals the 
controller which, in turn, completes the operation by supplying 
an updated message packet to the host (NPR DATO) and updating 
its own TSSR. The tape transport and controller now work in 
parallel: The tape transport continues to move tape and 
eventually brings it to a stop, and the controller can be 
instructed to process another command buffer, possibly 
specifying another Write. If the new command is indeed another 
Write, and if it is initiated within the transport's 
"reinstruct" time, tape will not slow down or stop. Rather, the 
new command will be immediately processed and tape will "stream". 
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APPENDIX B - TAPE TRANSPORT CONFIGURATION SELECTION 

OPTION COMPONENT/LOCATION COMMENTS 

Channel Parity 
Check 

Wl Location 18C As Shipped (Standard) -
Positions 1 and 2 Parity bit transferred 

with data. 

Short Gap 

Variable Short 
Gap (0.6 inch 
to 0.9 inch) 

Fixed Short Gap 
(O. 6 inch) 

Long Gap 

Positions 2 and 3. 

W3 Location 16D 

Positions 1 and 2 

Positions 2 and 3 

W4 Location 16C 

Variable Long Positions 1 and 2 
Gap (0.6 inch 
to 1.2 inch) 

Fixed Long Gap Positions 2 and 3 
(1.2 inch) 

Adaptive Velocity WS Location 16E 
Control (AVC) Positions 1 and 2 
(See Note) 

Formatter 

Address 0 

Transport 

Address 0 

Positions 2 and 3 

Location 21D 

Sl - OFF 

Location 21D 

S2 - OFF. 
S3 - OFF 

B-1 

Optional - Use if 
parity bit is not 
transferred with data. 

As Shipped (Standard). 

Optional. 

As Shipped (Standard). 

Optional. 

Optional - Disables AVC 
Select. 

As Shipped (Standard) -
Enables AVC. 

As Shipped (Standard). 

As Shipped (Standard). 



NOTE 

Jumper W5 - Adaptive Velocity Control. 
When this standard feature is envoked, 
rather than selecting 25 ips mode when 
low speed is commanded, the transport 
will enter a mode, whereby, the most 
optimum speed will be chosen to match 
system requirements. If 100 ips mode 
gives the best throughput, then this 
mode will be used; the same applied to 
25 ips streaming and 25 ips start/stop 
modes. This choice of operating mode 
will be done automatically by the 
transport and does not require any 
involvement by the system. This 
feature allows the TU80 to run under 
standard DIGITAL 1/2 inch tape software 
and yet, 9ffer the advantage of 
streaming. With this option enabled, 
the unit will respond to a Set 100 IPS 
command in the normal manner. 
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Figure B-1. FORMATTER MODULE - CONFIGURATION 
SELECTION COMPONENTS 
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APPENDIX C - APPLICABLE DOCUMENTATION 

C.1.0 APPLICABLE DOCUMENTATION 
The documents listed below are applicable to the TU80 subsystem 
and are available through the local DIGITAL Sales and Service 
Off ice or the Accessories and Supplies group. Refer to the 
ordering information in the TU80 User Guide. 

o TU80 Subsystem User Guide, EK-OTU80-UG 
Contains the functional overview, installation, operating, 
and programming information. 

o TU80 Pocket Service Guide, EK-OTU80-PS 
Provides a quick reference to maintenance and repair 
procedures for the trained service personnel. 

o TU80 Techr.ical/Service Manual, EK-OTU80-TM 
Contains the system functional description, installation and 
acceptance procedures, and theory of operation maintenance 
information. 

o TU80 Pathfinder, EK-OTU80-SV 
Contains test documentation (troubleshooting procedures, 
diagnostic tests, fault checks, and sub-fault codes) for use 
by training/service personnel. 

o TU80 Illustrated Parts Breakdown, EK-OTU80-IP 
Provides a listing and illustrations of replaceable parts. 

o 874 Power Controller, EK-00874-IP 

Also, use applicable manuals and hardbooks for the appropriate 
PDP-11 or VAX Computer Systems and Processors. 
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******* 
digital 
******* 

MEMORANDUM 

TO: CIRCULATION (SEE BELOW) 
FROM: 
SUBJECT: 

MIKE HUDGELL, SOFTWARE SERVICES, EPSOM 
TO STREAM OR NOT TO STREAM 

DATE: 23RD FEBRUARY 1984 

We have had many queries from customers and salesmen regarding 
the TU80 streaming performance. This memo will hopefully clarify 
the situation. 

SOFTWARE 

VMS 

VMS 

VMS 

RSTS/E 

RSX-llM 
RSX-llM+ 

RSX-llM 
RSX-llM+ 

MACHINE 

11/730 

11/750 

11/780 

any 

11/70 & 11/44 

other 

Hope this clears things up. 

Regards, 

MIKE HUDGELL 

Circulation: 

All Salesmen and SUM'S 
Gerry Gardener 
Ross Macadam 
Advisory specialists 

TU80 PERFORMANCE 

The TU80 will not stream 

During BACKUP with the 
/BUFFER COUNT parameter set to 
5 it will stream MOST of the 
time. At other times it will 
not stream. 

The TU80 will stream most of 
the time running VMS utilities 

The TU80 will not stream (nor 
will TSV05). 

The TU80 will stream sometimes 
if machine is lightly loaded. 

The TU80 will not stream 

Norton Hawes 
Colin Gregory 
Len Elkington 



TU80 TAPE SUBSYSTEM TECHNICAL MANUAL 
EK-OTU80-TM-001 

Reader's Comments 

Your comments and suggestions will help us in our continuous effort to improve the quality and 
usefulness of our publications. 

What is your general reaction to this manual? 

Excellent Very Good Good Fair Poor 

Accuracy D D D D D 

Completeness D D D D D 
Organization D D D D D 
Format D D D D D 

What features are most useful? 
(Notes, Tables, Illustrations, etc.) 

Does the publication satisfy your needs? D Yes D No 

What errors have you found? 
(Ref. page no., table no., figure no.) _____________________ _ 

Additional Comments ---------------------------

Name ________________ _ 
Street -------------

Title ________________ _ City _____________ _ 
Company _______________ _ State/Country __________ _ 

Department ---------------
Zip ______________ _ 

The Documentation Products Directory and the DECdirect Guide contain information on the 
remainder of DIGIT Al's technical documentation. 

Copies of the above Directory and Guide, as well as additional copies of this document, are 
available by writing or calling: 

Digital Equipment Corporation 
Accessories and Supplies Group 
P.O. Box CS2008 
Nashua, New Hampshire 03061 

Attention: Documentation Products 
Telephone: 1-800-258-1710 

E K-OTU80-TM-001 
Order No.-------'------

MY 
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