













































































































































































































































































































































































ASCII Address 4267

BIT 0 BIT 1 BIT 2 BIT 3 BIT 4 BIT 5 BIT 6 BIT 7

READ ERROR SYMPTOM CODE (RESC)

This byte contains the error symptom code for read errors.
The upper 4 bits are the routine and the lower 4 are the

error symptom code.

ASCII Address 4268

Sense Byte 11 - Sense byte 11 is the Device Status byte
(paragraph 4.9.2.2).

BIT 7 BIT 6 BIT 5 BIT & BIT 3
FILE GAP

READY ONLINE REWIND PROTECTED CONTROL

BIT2  BITI  BITO

HIGH

SPEED BOT EOT
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ASCII Address 4269

Sense Byte 12 - Sense byte 12 represents drive status for the
last command issued.

Bit

Bit

Bit

Bit

Bit

Bit

Bit
Bit

7

=t

REVERSE. When set, indicates Reverse tape motion;
when reset, indicates Forward tape motion.

WRITE. When set, indicates a Write operation; when
reset, indicates a Read operation.

DATA SECURITY ERASE (DSE) When set, indicates a
Data Security Erase.

GCR. When set, 1indicates GCR mode; when reset,
indicates PE mode.

VARIABLE LONG GAP. When set, indicates Variable Long
Gap; when reset, indicates Normal Gap.

START/STOP MODE. When set, indicates Start/Stop
mode; when reset, indicates Streaming mode.

Not Used.

Not Used.
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ASCII Address 426A

This byte represents diagnostic status from the drive.

Bit 7
Bit 6

Bit 5

Bit 4

Bit 3

Bit 2
Bit 1
Bit O

REMOTE DIAGNOSTIC INHIBIT.

REMOTE DIAGNOSTIC. A diagnostic test was being
executed from the host.

LWR I/F. A Loop Write-to-Read diagnostic test was
being executed on the Drive/Formatter interface.

LWR PE. A Loop Write-to-Read diagnostic test was

being ‘executed in PE mode through the drive's
read/write hardware.

LWR GCR. A Loop Write-to-Read diagnostic test was
being executed in GCR mode through the drive's
read/write hardware.

Not Used.

LOCAL DENSITY SELECT.

GCR DEFAULT DENSITY.
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ASCII Address 426B

Sense Byte 13 -Sense byte 13 represents drive status
associated with a device interrupt.

Bit 7 - COMMAND REJECT. An invalid command was received from
the STU adapter. Rejected command is available at
ASCII Address 426C. :

Bit 6 - INTERVENTION REQUIRED. A condition must be corrected
by the operator or host system before normal
operation can be resumed.

Bit 5 - DIAGNOSTIC REQUEST. The drive notified the Formatter
that a local diagnostic is to be executed.

Bit 4 - DENSITY CHANGE.

Bit 3 - AGC CHECK. The drive could not set up AGC correctly
in GCR mode.

Bit 2 - RESET KEY. The RESET switch on the drive panel was
activated.

Bit 1 - REVERSE IN BOT. BOT was encountered while the drive
was going in Reverse.

Bit 0 - AIRFLOW/TEMPERATURE CHECK.
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ASCII Address 426C

COMMAND CODE. This contains a representation of the drive's
last rejected command code.

ASCII Address 426D

MARGINAL CONDITION CODE.
Bit 7 - HSPD Up Ramp Time-out of marginal limits
Bit 6 - LSPD Up Ramp Time-out of marginal limits

Bit 5 - HSPD Down Ramp Time-out of marginal limits
Bit 4 - LSPD Down Ramp Time-out of marginal limits
Bit 3 - HSPD Speed '

Bit 2 - LSPD Speed

Bit 1 - LSPD AGC

Bit O - HSPD AGC

ASCII Address 426E

FAULT/TEST COMPLETION CODE. This byte <contains a
representation of the internally detected failure mode when a
hard error occurs. This 1is the code displayed on the
operator control panel. In remote diagnostics, this byte
contains the test completion code.

4-84



ASCII Address 426F

SUB-FAULT/SUB-TEST COMPLETION CODE. This byte contains a
representation of the internally detected sub-fault code when a
hard error is detected. In remote diagnostics, the byte
contains the test subcompletion code.

ASCII Address 4270

UNIT NUMBER. This byte contains a representation of the unit
identification number.

ASCII Address 4271

MICROCODE REVISION LEVEL. This byte contains a representation
of the microcode revision level.

4.10.2 STI Interface Controller Module

The commands from a host are transferred from the host to the STI
module through the L0108-YB Tape Data Channel (TDC)} module mounted
in an HSC. Appendix D contains a functional description of the STI
module and information about STI protocol.

Since the STI module (in the TA81) communicates with the same
Formatter modules as the TMSCP module (in the TU8l), the
descriptions of the interface lines, commands, status information,
and ASCII port printout provided in the previous paragraphs also
apply to the STI Interface module.
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4.11 INTERFACE AND TIMING CONSIDERATIONS

4.11.1 Motion Characteristics

The transport has two operational speeds: 25 ips and 75 ips.
Selection of either speed is made at the interface, with 25 ips
being the default mode. Also, following a rewind operation, the
transport automatically reverts to 25 ips.

In the ensuing discussions, read operations represent all
read-type operations such as READ, SPACE and SEARCH. Similarly,
write operations represent all write-type operations such as
WRITE DATA, ERASE and WRITE FILE MARK.

4.11.2 Start/Stop Mode

In the start/stop mode, the transport operates similar to a
conventional 1/2 inch tape unit. It accelerates the tape when a
command is received and stops the tape within the IBG. A long
IBG of 1.2 inch nominal in PE or 0.6 inch in GCR may be
commanded as well as the normal or 0.7 inch nominal IBG in PE or
0.4 inch in GCR.

4.11.2.1 Read Operations - After a block has been successfully
traversed, the tape is brought to a complete stop to await the
next command. The microprocessor delays the subsequent start if
the time since the last start is less than 80 ms.

NOTE

In start/stop mode, the tape is stopped
between records regardless of
reinstruct timing.

4.11.2.2 Write Operations - Tape control is the same as in the
Read case; the 80 ms restriction also applies. Note that the
nominal IBG written in this mode is 0.7 inch in PE and 0.4 inch
in GCR.

4.11.2.3 Other Start/Stop Motion Characteristics - Whenever a
change from read to write mode 1is experienced (forward
direction), a '"jog" operation is performed in order to position
the erase within the IBG. The time to execute the jog operation
is nominally 191 milliseconds in PE and (TBD) in GCR. When
changing from Write to Read Reverse or Rewind, a Forward Jog to
erase a full gap 1is inserted by the transport. This insures
that there will be no glitch in the initial gap when the write
head is turned off. Time to execute the Forward Jog is 120
milliseconds in PE and (TBD) in GCR.
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4.11.3 Streaming Modes (25 ips and 75 ips)

The streaming modes are high performance operating modes
designed to accommodate contiguous transfers of many data blocks
to or from tape. Unlike the start/stop mode, tape acceleration
and deceleration cannot be accomplished within the Interblock
Gap (IBG). 1In order to efficiently utilize the streaming mode,
tape motion must be sustained by commanding successive data
operations. This is accomplished by issuing subsequent commands
to the transport during the time the transport is traversing the
I1BG. (This command window 1is referred to as the command
reinstruction time.) Should a follow-up command not be received
during the reinstruction interval, a repositioning cycle 1is
required. (A Reverse command can be received during the initial
down ramp and reverse ramp up, and will be executed without
going through the complete repositioning cycle.) By way of
illustration, consider this 75 1ips case. Assume that the
transport is in PE mode and has just completed a write data
operation; if the normal IBG length of 0.6 inch is commanded by
the system, then the system has 6.0 ms to respond with a
subsequent Write command in order for streaming mode to be
sustained. If the subsequent WRITE command is not received by
the end of the reinstruction interval, the transport repositions
itself in anticipation of the next streaming mode command.

There are three sequences of events which generally describe the
motion characteristics of the transport in the streaming mode.
‘These sequences are:

o Case 1 - Command Received During Reinstruction Interval
o Case 2 - Command Received During Repositioning Cycle
o Case 3 - Command Received Following Repositioning Cycle

These three sequences are applicable to both forward and reverse
operations and are described individually on the following
pages. First, a more general discussion of streaming mode

motion characteristics is presented.

(See Figure 4-38) In order for the transport to perform a data
operation on Block N + 1 from a stopped position (point E), it
must first accelerate and be up to speed at point F as
referenced to the read head in the case of a read-type
operation, or erase head in the case of a write-type operation.
For the case where the transport has just completed a data
operation on Block N and a repositioning cycle is required, the
transport begins the repositioning cycle at point B and
traverses path BCDE. The transport then positions itself at
point E in anticipation of the next operation. The transport
presumes the next operation to be a streaming mode operation on
Block N + 1. A sequence chart is presented in Table 4-1 which
identifies transport streaming mode motion sequences for
combinations of previous and present command issuances.
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In all cases, the next command is received during the reinstruct
time. This chart refers to the diagram of Figure 4-38.

8LOCK N INTERSBLOCK G»'lP BLOCK N+
- ——— (I8G) e L

COMMAND

REINSTRUCT

INTERVAL

A B F
+iCO1RS
€ c
-10Q1”s
G D H

Figure 4-38. STREAMING MODE VELOCITY DIAGRAM
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Table 4-1. STREAMING MODE MOTION SEQUENCE CHART

NEXT COMMAND
PREVIOUS
COMMAND READ-TYPE READ-TYPE WRITE-TYPE
Forward Read-Type Path ABF Paths ABC, Path ABCDEF
CHDG
Reverse Read-Type Paths HDE, Path HDG Paths HDE,
EABF EABF
Write-Type Not Recommended Paths ABC, Path ABF
CHDG

4.11.3.1 Case 1 (Non-Stop) - Command Received During
Reinstruction Interval. A command is received sometime during
the command reinstruct period following the data operation on
Block N. Note that the velocity profile at the bottom of the
figure 1indicates that full velocity is maintained without
interruption through the processing cf Block N and N + 1 (see
Figure 4-39).

4.11.3.2 Case 2 (Momentary Stop) =- Command Received During
Repositioning Cycle. A command is not received during the
Command Reinstruct period, but rather is received during the
Repositioning Cycle. The diagram illustrates, in the distance
domain, the sequence of events with respect to the transport
motion and the command transfer (see Figure 4-40).
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CASE | =~ NON-STOP
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ACCK N+ r
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|
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SACKWARD

Figure 4-39. TAPE MOTION CONTROL - Case 1
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The velocity profile (Figure 4-40) 1illustrates, in the time
domain, tape velocity characteristics. Looking at the diagram
of Figure 4-41, it can be seen that the tape stops only
momentarily to change direction. The velocity profile
identifies the time sequence of events. The correspondence
between the time and distance portrayals in sequence is as
follows:

EVENT Velocity Profile Position
Steady Speed Period Up to Point A
Forward Motion Deceleration A-B
Tape Motion Stopped Momentarily B
Reverse Motion Acceleration B-C
Full Speed Reverse Motion c-D
Reverse Motion Deceleration D-E
Tape Motion Stopped Momentarily E
Forward Motion Acceleration E-F
Steady Speed Forward Through
Data Block N + 1 Point F and On
Ferware

Figure 4-40. VELOCITY PROFILE - Case 2
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Figure 4-41.
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4.11.3.3 Case 3 (Wait For Command) - Command Received Following
Repositioning Cycle (Figure 4-42). Very similar to Case 2
except that the subsequent command is not received until the
tape has come to rest at point El. The tape is then not
accelerated until time EZ when the new command is received.
Other than for this delay in receiving the next command, the
correspondence between the time and distance domain portrayals
is the same for Cases 2 and 3 (refer to Figure 4-43).

EVENT Velocity Profile Position
Steady Speed Period Up to Point A
Forward Motion Deceleration A-B
Tape Mction Stopped Momentarily B
Reverse Motion Acceleration B-C
Full Speed Reverse Motion C-D
Reverse Motion Deceleration D-El
Tape Motion Stopped While

Awaiting New Command ’ E1-E2
Forward Motion Acceleration E2-F
Steady Speed Forward Through

Data Block N + 1 Point F and On

Important to note 1is that the transport performs all
repositioning without system or controller intervention.

FORWARD
NOMINAL
VELOCITY
STOPPED
SACKWARD

Figure 4-42. VELOCITY PROFILE - Case 3
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4.11.4 25 ips Mode Control

The transport automatically switches between 25 ips streaming
mode and 25 ips start/stop mode in response to system usage.
Essentially, when repositioning becomes excegsive in streaming
mode, rather than continue to 'thrash', the STU will switch to
start/stop mode.

The transport switches back to streaming mode when the command
Reinstruct Time consistently reduces to a value that would allow
streaming.

NOTE

To avoid 'jog' delays, mode switching
is done at 25 1ips rather than when
stationary. In essence, a mode switch
takes effect at the end of the block in
process.
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Section 5 - MAINTENANCE

5.1 GENERAL

The first portion (paragraphs 5.2 and 5.3) of the maintenance
section contains instructions on how to remove and replace all
field replaceable parts or  assemblies. Location and
identification of assemblies can be referenced to the TU81/TA81
Il1lustrated Parts Breakdown (EK-TUA81-1IP).

Reference into the removal/replacement procedures is primarily
via the diagnostic test documentation and fault code
interpretation found in the TU81/TA81 Pathfinder (EK-TUA81-SV).
Verification tests follow each of the replacement procedures so
that the integrity of the replaced assembly can be ensured,
prior to returning the transport to on-line status.

The removal/replacement procedures follow a concept of modular
(assembly) replacement only. Individual circuit troubleshooting
or assembly repalir are not recommended and are, therefore, not
within the scope of this manual.

Unless otherwise specified, in all procedures it is assumed that
the tape has been unloaded, the transport 1is powered down, and
the input power cord is disconnected.

The second portion (paragraph 5.4) of this section describes the
TU81/TA81 diagnostic test procedures and the resident tests used
for both troubleshooting and operational verification of the
TU81/TA81 subsystem. Corrective action in the diagnostic
section 1is of a general nature and should not be used
exclusively for transport troubleshooting. Refer to the
TU81/TA81 Pathfinder (EK-TUA81-SV) for more detaile test
descriptions and fault isolation procedures. Also described are
the ASCII port diagnostics.

5.2 ACCESS TO COMPONENTS

Components located on the underside of the tape deck can be
accessed for maintenance purposes by placing the tape deck in
the maintenance position. Using Figure 5-1 for reference,
proceed as follows:

o Maintenance Position
1. Place the top cover in the fully opened position.

2. Using a 5/32 inch Allen wrench, open the front door.



TAPE DECK
LATCH

PAWL
FASTENER

FRONT DOOR
LATCH

o‘l

OPERATING POSITION

MAINTENANCE
POSITION

Figure 5-1. TU81/TA81 MAINTENANCE ACCESS
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3. Using a straight slot screwdriver, rotate the pawl
fastener on the front left corner of the tape deck
one-quarter turn counterclockwise to release the deck.
Rotate the fastener six more turns counterclockwise to
disengage the pawl fully.

4. While pressing down on the front of the tape deck, pull
out on the ring of the spring-loaded tape deck latch.
With the latch handle extended, pull the tape deck upward
and allow the front of the tape deck to rise.

5. Release the tape deck latch and manually tilt the front
of the tape deck up until the latch engages and the tape
deck is locked in the vertical position. For easier
access to some components, the tape deck can be moved
from the vertical position to the tilted position for
maintenance. To move the tape deck from the vertical to
the tilted position, push the top of the tape deck back
slightly to relieve pressure on the latch and pull out
the latch. Keep pushing the top of the tape deck back
until the latch engages in the tilted position.

CAUTION

Use care not to snag or chafe the
control panel cable or any other cables
when positioning the tape deck.

o Operation Position

1. To return the tape deck to the operating position, pull
the tape deck latch out and manually place the deck in
the horizontal position until the latch engages. Secure
the tape deck by turning the pawl fastener clockwise.

5.2.1 Top Cover Interlock Switch Defeat

When servicing the transport, the Field Service Engineer may
need to operate the unit and run diagnostic tests with the top
cover open. To bypass the safety interlock switch, insert the
defeat tool (supplied in the CD Kit) into the interlock latch.
This keeps the interlock switch pressed down, simulating the
"top cover closed" condition. See Figure 5-2.
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INTERLOCK
LATCH
DEFEAT

MA-0078-83

02A03-68

Figure 5-2. COVER INTERLOCK DEFEAT TOOL
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5.3 REMOVAL /REPLACEMENT PROCEDURES

Table 5-1. REMOVAL/REPLACEMENT INDEX

ASSEMBLY

PARA. NO.

Drive Cover Assembly

Tape Cleaner Assembly

Top Cover Interlock Switch
File Protect Sensor
EOT/BOT Sensor Assembly

Take-Up Reel Hub Assembly

Take-Up Reel Motor Assembly

Supply Reel Hub Assembly

Supply Reel Motor Assembly

Supply Motor Tach and Sensor

Air Bearing Sensor

Supply & Take-Up Air Bearing Spring Guide
Pneumatic Pump Assembly

Pressure Regulator & Filter Assembly
Magnetic Head Assembly

Control Panel Assembly

Cooling Fan Assembly

Power Supply

Write Driver/Read Amplifier/Servo Control Modules
Formatter Read Module

Formatter Write Module
Interface Controller Module
Power Amplifier Module
Capacitor
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NOTE

The TU81 cable diagram 1is shown

Figure 5-2A. The TA81 cable diagram is

shown in Figure 5-2B.

Appendix B shows the location

electronic modules in the tape transport

and their layout.



5.3.1 Drive Cover Assembly

Removal

1. Place the tape deck in the maintenance position
(paragraph 5.2).

2. Loosen the nuts and the screws securing the cover and
remove the drive cover assembly (Figure 5-3). (The drive

cover assembly consists of the drive cover with attached
foam strips and grommet.)

Replacement

1. Place the drive cover assembly in position so that the
cooling fan wires are placed in the feed-thru hole.

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

3. Return the tape deck to the operating position.
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Figure 5-3. DRIVE COVER
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5.3.2 Tape Cleaner Assembly

Removal

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

2. Loosen the two mounting screws and remove the cleaner
assembly from the tape deck. See Figure 5-4.

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

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

MOUNTIN
SCREWS

MOUNTING
: SCREW
WASHERS

TAPE CLEANER
ASSEMBLY

CLEANER - 02A02-69
BLADES

Figure 5-4. 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, ciean the platform and
reinstall. When installing the platform, make sure that
the flanges are positioned so that the platform fits
firmly inside the 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 nacessary.
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5.3.3 Top Cover Interlock Switch

Removal

1. Place 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.) See Figure
5-50

2. Remove the two mounting screws securing the switch plate
to the tape deck. Remove the switch and the switch plate.

3. Press the top and the bottom release tabs on the switch

to separate the switch from the switch plate.

Figure 5-5. TOP COVER INTERLOCK SWITCH (MAINTENANCE VIEW)
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5.3.3 Top Cover Interlock Switch (Cont'd)

Replacement

1. Assemble tne switch to the switch plate.

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

3. Insert the two hex amounting 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 witn the actuating stud.

4. Attach the slip-on connectors to the appropriate studs of
the interlock switch. Refer to Figure 5-5 for wire and
connector positions. Return the tape deck to the
operating position.

Verification Check

1. Thread tape. Do not load. 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 the four mounting screws and the file protect
sensor cover plate from the tape deck. See Figure 5-6.

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.

W3P6

\ SENSOR

ALIGN FLUSH WITH
TAPE DECK CUTOUT

Figure 5-6. FILE PROTECT SENSOR ALIGNMENT
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5.3.4 File Protect Sensor (Cont'd)
Replacement
NOTE
See Figure 5-6 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 connector W3P6 to the sensor pins.
3. Reinstall the sensor cover plate and secure it to the

tape deck with four mounting screws.

Verification Checks

l‘

Thread a write-enabled tape and perform a load
operation. Observe that the FILE PRO indicator is not
14 -

LLghLed-

Unload tape and remove the write enable ring. Thread

tape, perform a load operation, and observe that the FILE
PRO indicator is lighted.
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5.3.5 EOT/BOT Sensor Assembly

Removal

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

2. Remove connector W3Pl from the EOT/BOT assembly.
3. Remove the flat head mounting screw from the assembly

base-mount and lift the assembly from the tape deck. See
Figure 5-7. '

NOTE

The defective sensor must be replaced
as a complete assembly.

EOT/BOT
ASSEMBLY

Figure 5-7. EOT/BOT SENSOR

Replacement

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. Align the EOT/BOT
assembly with the tape.
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5.3.5 EOT/BOT Sensor Assembly

Replacement (Cont'd)

2

3. Tighten the flat head mounting screw.

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

5. 1Install the magnetic head cover and the tape path cover.

Verification Checks

NOTE

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

l. 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 tape loads

and positions itself at the BOT marker (the BOT indicator
lights).

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

Removal

1. Remove the four mounting screws from the take-up reel hub
cover and remove the cover from the hub assembly. See
Figure 5-8.

2. Remove the 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. Replace the take-up reel on the transport.

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

3. Replace the cover on the hub assembly and install the
four mounting screws.

Verification Checks

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

2. Load a known good reel of tape and observe the reel

during tape motion. The tape should not contact the reel
flanges.
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CAM TAKE-UP
CARRIER REEL COVER

HUB COVER —__ oY
) <
MOUNTING U (\\ .
SCREWS(3) ™= ‘*E.__ MOUNTING
CUT-OUT FOR s= | o HARDWARE
COVER REMOVAL‘%’ - F

SUPPLY REEL
HUB ASSEMBLY

Figure 5-8. TAKE-UP REEL/SUPPLY REEL HUB ASSEMBLIES
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5.

3.7 Take-Up Reel Motor Assembly

Removal

1. Perform the Removal procedure for the Take-up Reel Hub
Assembly (paragraph 5.3.6).

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

3. Remove connector W3P2 from the tach assembly on the
take-up motor.

4. Remove connector B3Pl from the Power Amplifier module
(jack J1 on the power amplifier module).

5. Remove the four mounting screws securing the motor to the
tape deck. See Figure 5-9. 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 the lower right. Secure the
motor with the four mounting screws.

2. Attach connector B3Pl to Jl on the Power Amplifier module.

3. Attach connector W3P2 to the tach assembly on the motor.

4. 1Install the drive cover and return the tape deck to the
operating position.

5. Perform the Replacement procedure for the Take-up Reel

Hub Assembly.
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5.

3.

7 Take-Up Reel Motor Assembly (Cont'd)

Verification Cneck

1.

Execute Field Service Diagnostic Test #37 (refer to
TU81/TA81 Pathfinder for Diagnostic Test 37 requirements).

Execute Field Service Test #48.

. Thread tape. Do not load. Execute Operator Diagnostic
Test #01.

TACH ™
WHEEL
TACH
0 SENSOR
(e
SENSOR MOUNTING
o SCREWS(2)

TACH COVER

TAKE UP

REEL MOTOR * » /

COVER MOUNTING
SCREWS(2)

Figure 5-9. TAKE-UP MOTOR ASSEMBLY
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5.3.8 Supply Reel Hub Assembly

Removal (Refer to Figure 5-8)

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
pressing the cam carrier.

CAUTION
Make sure that the hub is latched before

proceeding with further removal. If the
hub is unlatched, parts may fall off.

4. Remove the 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. The 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. The tape should not contact the reel
flanges.

4. Thread tape. Do not load. Execute Operator Diagnostic
Test #01. '



5.

3.9

ATl

Supply Reel Motor Assembly

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.

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 drive cover
(paragraph 5.3.1).

Remove connector BlPl from J3 on the Power Amplifier
module.

Remove the tach cover and mounting screws from the motor
(Figure 5-10). Retain for reuse.

Remove connector W3P5 from the tach assembly on the motor.

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

Remove the mounting screw and the sensor from the

mounting plate on the supply reel motor. See Figure
5-10. Retain for reuse.

Loosen the two set screws securing the tach to the motor

shaft and remove the tach from the shaft. Retain for
reuse.

Remove the four screws securing the mounting plate and

remove the plate from the supply reel motor. Retain for
reuse.

5-21



MOTOR MOUNTING
SCREWS (4)

SUPPLY REEL
MOTOR

SENSOR
MOUNTING
PLATE

MOUNTING
PLATE
SCREWS(3)
TACH WHEEL
AND SET SCREWS
A TACH
COVER

COVER 9

MOUNTING™
SCREWS(4)

Figure 5-10. SUPPLY MOTOR ASSEMBLY
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5.3.9

Supply Reel Motor Assembly

Removal (Cont'd)

9.

Disassemble the spared take-up reel motor assembly as
follows: (see Figure 5-9)

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

b. Remove the 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.

Replacement

1.

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

Assemble the sensor and tach wheel (from steps 6 and 7 of
Removal) onto the motor mounting plate and shaft as shown

in Figure 5-11 and adjust per paragraph 5.3.10 of

Replacement.

CAUTION
When installing the new motor, make

sure there are no loose wires between
the motor mounting plate and tape deck.

Position the motor on the rear of the tape deck so that
the B1Pl cable extends from the right. Secure the motor
with four mounting screws.

Attach connector BlPl to J3 on the Power Amplifier module.

Attach connector W3P5 to the tach sensor pins as shown in
Figure 5-11.

Install the tacn cover and secure with the four mounting
screws.
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.3.9 Supply Reel Motor Assembly (Cont'd)

Replacement (Cont'd)

7. Install the drive cover and return the tape deck to the
operating position. :

8. Perform the Replacement procedure for the Supply Reel Hub
Assembly.

Verification Check

l. Thread tape. Do not load. Execute Operator Diagnostic
Test #01.
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Removal

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

2. Remove four mounting screws and the tach cover from the
supply motor. See Figure 5-10.

3. Remove connector W3P5 from the sensor pins.

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

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

Replacement (See Figure 5-11)

1. 1Insert 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. 1Install 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.

—!=0.030 +.005"
—_—
TACH "'#__~““\\ | L
WHEEL /
\ TACH WHEEL

—"

&_ :! 0.150 +o0.01"
WIRES OF \1 ! Lr\mcu SENSOR
CONNECTOR SHOWN

MOUNTING
FACING AWAY FROM PLATE

REEL MOTOR MOUNTING
PLATE

02A01-75

Figure 5-11. TACH WHEEL/SENSOR ALIGNMENT
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5.3.10 Supply Motor Tach and Sensor

Replacement (Cont'd)

3. Attach connector W3P5 to the sensor pins.

4. 1Install the tach cover and secure with the four mounting
screws.

5. Replace the drive cover and return the tape deck to the
operating position.

Verification Check

l. Thread tape. Do not load. Execute Operator Diagnostic
Test #01.
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5.3.11

Removal
NOTES

Replacement parts for the air bearing
assembly are contained in Refurbishment
Kit P/N 29-24359. This kit contains a
supply air bearing spring guide, a
take-up air bearing spring guide, a
sensor, a small O ring, and a large O
ring. If a sensor is replaced, it is
recomnended that the appropriate spring
guide and both O rings also be replaced.
The supply air bearing spring guide and
the take-up air bearing spring guide
are not interchangeable.

1. Perform steps 1 thru 6 of paragraph 5.3.19 (Write Driver/
Read Amplifier/Servo Control Modules Removal).

2. Remove connector Pl from the sensor pins.

3. To gain access to the screws holding the air bearing,
remove the screws holding the logic cage and move the
cage enough to access the air bearing mounting screws.
See Figure 5-12. DO NOT remove the tie-wraps holding the
cables to the cage.

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

CAUTION
Take care not to snag or chafe the
control panel cable or any other cable
when positioning the tape deck.
5. Return the tape deck to the operating position.
6. Remove the tape path cover and lift the air bearings away

Air Bearing Sensors

from the tape deck.
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5.3.11

Air Bearing Sensor

Removal (Cont'd)

7. Remove the O ring from the air bearing housing. See
Figure 5-13.

8. Remove the 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.

9. Replace the spring guides as described in paragraph
5.3.12.

Replacement

1. Insert a new small O ring in the opening at the rear of
the sensor.

2. Position the sensor on the air bearing so that the

connector pins are positioned towards the outside of the
air bearing. Secure the sensor with the mounting screws
and washers.

g

_—
)
. MOUNTING
MOUNTING * HOLES
BRACKETS l
MOUNING I
HOLES
i I
] 1’
=
Je =S
5%
Js

Jig

Figure 5-12. LOGIC CAGE
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5.3.11

Air Bearing Sensor

Replacement (Cont'd)

3.

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

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.

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

Replace the screws the holding logic cage. See Figure
5-12.

Attach connector Pl to the sensor pins. See Figure
5-11 for pin orientation.:

Perform steps 4 through 9 of paragraph 5.3.19 (Write
Driver/Read Amplifier/Servo Control Modules Replacement).

Verification Check

1.

LARGE O RING
INTO AIR BEARING

Thread tape. Do not load. Execute Operator Diagnostic
Test #01.

SMALL O RING

INTO SENSOR

T
SENSOR LABEL

m‘/

T

SENSOR CABLE

'CONNECTOR
AIR BEARING ™
MOUNTING SCREWS
SENSOR
MOUNTING SCREWS
Figure 5-13. AIR BEARING SENSORS 02A02-76
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5.3.12

Supply and Take-Up Air Bearing Spring Guide

Removal

4.

NOTE

Replacement parts for the air bearing
assembly are contained in Refurbishment
Kit P/N 29-24359. This kit contains a
supply air bearing spring guide, a
take-up air bearing spring guide, a
sensor, a small O ring, and a large O
ring. If a spring guide 1s being
replaced, it is recommended that both
the supply air bearing spring guide and
the take-up air bearing spring guide be
replaced.

Remove the tape path cover and the magnetic head cover
from the tape deck.

Remove the two phillips head screws securing the supply
spring guide, isolator, and the guard to the bearing
housing. See Figure 5-14.

Remove the spring guard, isolator, and the guide from the
housing.

Repeat steps 2 and 3 to remove the take-up spring guide.

Replacement

1.

Place the supply rear spring guide (P/N 77004255),
isolator, and the guard into the bearing housing. Holes
for the mounting screws provide positive alignment of
both parts to the housing.

Secure the guide with two phillips head screws.

Repeat steps 1 and 2 above using spring guide (P/N
77004254) to replace the take-up spring guide.

Install the tape path cover and magnetic head cover on
the tape deck.
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5.3.12 Air Bearing Spring Guide (Cont'd)

Verification Checks

1. Thread tape. Do not load. Execute Operator Diagnostic
Test #01.

2. Visually observe the tape edge for no damage.

SPRING GUIDE
ISOLATOR

SPRING GUARD

BEARING HOUSING

NOTE

The supply spring guide and the take-up
spring guide are not interchangeable.

Figure 5-14. AIR BEARING SPRING GUIDE
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5.3.13 Pneumatic Pump Assembly
Removal
1. Place the tape deck in the maintenance position and

remove the drive cover (paragraph 5.3.1).

Detach the two pneumatic tubes from the filter box
assembly. See Figure 5-15.

Remove the drive cover to access the pneumatic pump
(paragraph 5.3.1).

4. Remove connector W4P2 from 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 the four mounting screws and washers 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. Attach the pneumatic tubes from the compressor to the
tape deck nipple.

3. Attach connector W4P2 to the power supply. Attach any
wiring that was disconnected prior to the Removal
procedure.

4. 1Install the drive cover and attach the two pneumatic

tubes to the filter box assembly.
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5.3.13 Pneumatic Pump Assembly (Cont'd)

Verification Check

1. Thread tape. Do not load. Execute Operator Diagnostic
Test #01.

- MOUNT ING
% SCREWS (4)

i
-
TUBING TO i
FILTER BOX 4
PNEUMATIC
TUBING TO PUMP

TAPE DECK

w4p2
CONNECTOR

Figure 5-15. PNEUMATIC PUMP ASSEMBLY
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5.3.14

Pressure Regulator and Filter Assembly

Removal

S.

CAUTION

Replace filters only when necessary. It
should not be replaced on a PM schedule.
Air pressure could be lost through the
seals when removing and replacing the
filter assembly.

NOTE

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

Place the tape deck in the maintenance position
(paragraph 5.2) and remove the drive cover (paragraph
5.3.1).

Remove the pressure regulator by unscrewing the regulator
from the filter box assembly. See Figure 5-16.

Remove the two pneumatic tubes from the 1IN and OUT
nipples on the filter box.

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

Remove the filter from the filter box.

Replacement

1.
2.

3.
4.

5.

Position the filter into the filter box.

Secure the filter box to the tape deck with the four
mounting screws. Check seals for leaks.

Install the two pneumatic tubes on IN and OUT nipples.

Screw the pressure regulator clockwise onto the filter
box assembly.

Replace the drive cover and return the tape deck to the
operating position.

Verification Check

1.

Thread tape. Do not 1load. Run Operator Diagnostic Test
o1l.
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Figure 5-16. FILTER BOX ASSEMBLY
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5.3.15

Magnetic Head Assembly

Removal

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

2. From the top of the transport, detach read head connector
W6P1, write head connector W5P1l, and erase head wires
P3/P4 from the magnetic head. See Figure 5-18.

NOTE
Before removing the head, tape a pilece
of soft material across the recording
surface.

3. Perform steps 1 through 4 of paragraph 5.3.19 (Write
Driver/Read Amplifier/Servo Control Modules, Removal).

4.

ASSEMBLY SCREWS
(DO _NOT LOOSEN)

From the rear of the tape deck, remove the read, write
and erase connectors away from the magnetic head.

MOUNTING
SCREWS (4)

Figure 5-17. MAGNETIC HEAD ASSEMBLY
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5.3.15

v o

Magnetic Head Assembly

Refer to Figure 5-17 for the location
of the head mounting screws. DO NOT
loosen the head assembly screws; if
loosened, the entire head must be
replaced by a new assembly.

emoval (Cont'd)

Loosen the four head mounting screws. Hold the head
against the tape deck while removing the four mounting
screws, lockwasners, and flatwashers.

Carefully withdraw the magnetic head from the tape deck.

Replacement

NOTE

Before installing the magnetic head,
ensure that the recording surface is
protected with a soft material.

Place the magnetic head on the tape deck and position the
guide pins into the head.

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

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

From the top of the tape deck, attach the read, write and
erase connectors to the magnetic head. See Figure 5-18.
Remove the recording surface covering.

Perform steps 6 through 9 of paragraph 5.3.19 (Write
Driver/Read Amplifier/Servo Control Modules Replacement).

Install the tape path cover and the magnetic head cover
on the tape deck.
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5.3.15

Magnetic Head Assembly (Cont'd)

Verification Checks

1‘

Clean the magnetic head recording surface with a soft
lint-free cloth moistened with tape transport cleaner.
Wipe the recording surface in same directin as tape
motion.

Load a 3M777, or equivalent, write-enabled tape.

Move jumper W1l at 1location D23 on the Servo-Control
module to the 1-2 position.

Execute Field Service Test 64 to set write current values.

WHITE ERASE
CONNECTOR
BLACK ERASE
CONNECTOR
W6EP! READ
CABLE (GRAY)
W5P! WRITE
CABLE (BLUE)

02401 -81
Figure 5-18. MAGNETIC HEAD CONNECTORS
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5.3.15

Magnetic Head Assembly

Verification Checks (Cont'd)

5.

Execute Field Service Diagnostic Test #31. The test will
complete with display 00.

Return jumper W1l at location D23 on the Servo/Control
Module from the 1-2 position to the 2-3 position before
the unit is powered down.

Thread tape. Do not load. Execute Operator Test #0l.
If the test 1is successful, the test terminates with
display 00. 1If the test 1is wunsuccessful, refer the
display number to corresponding Fault Code in the
TU81/TA81 Pathfinder.
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5.3.16

Control Panel Assembly

Removal

1. Jpen the front cabinet door.

2. Remove connectors W13J1, W8P1, and W16P2 from the control
panel.

3. Remove the four mounting screws from the control panel
bracket and the ground strap connector from the door
assembly.

4. Move the bracket away from the door assembly (FAULT
switch and +5V cable still attached).

5. Remove the push-in clips (see Figure 5-19) securing the
control panel to the mounting bracket.

6. Remove the control panel.

CONTROL
PANEL

wi3n

/ MOUNTING WaP1
SCREWS (4)

MOUNTING
BRACKET

MA 003% B3A

Figure 5-19. CONTROL PANEL ASSEMBLY
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5.3.16 Control Panel Assembly (Cont'd)

Replacement

1. Install small connector W13J1 and align the mounting
holes in the <control panel with the holes 1in the
bracket. Secure control panel with four push-in clips.

2. Place the control panel and bracket in pbsition on the
door assembly and 1install the four mounting screws.
Attach the ground strap to the door assembly.

w
o

Install connectors W8P1 and W16P2 to the control panel
assembly.

Verification Check

1

1. Thread tape. Do not load. Execute Operator Diagnostic
Test #01.
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5.3.17 Cooling Fan Assembly
Removal
1. Place the tape deck in the maintenance position. Remove

the drive cover (paragraph 5.3.1) and detach the cooling
fan connector from receptacle J3 on the power supply
(Figure 5-20).

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

Replacement

1.

Place the fan on the mounting studs and install the four
hex nuts and washers. Attach the cooling fan connector
to receptacle J3 on the power supply. )

Replace the drive cover. Place the tape deck in the
operating position.

Verification Check

1.

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

CONNECTOR
/ m

u: !
-5y ':‘;;7 /
< ,‘s/// COOLING FAN
y =

| .
LK
I

Figure 5-20.

A
o ,_‘
‘\\.\/ HEX NUTS (4)

COOLING FAN ASSEMBLY
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5.3.18 Power Supply

Removal

1. Disconnect the power cable from the power supply. See
Figure 5-22.

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

(78}
ot
(W

(¢)

. Remove the coo

ng fan assembly (paragraph 5.3.17).
4. Detach all connectors from power supply. See Figure 5-21.
5

Place the tape deck in the operating position.

TO TB-I VOLTAGE
TERMINAL STRIP

{44)
wW2P2 TO w4pPs5 TO
SERVO/CONTROL COOLING FAN
MODULE (J2)

Jio

“W4P2 TO
PNEUMATIC PUMP

Figure 5-21. POWER SUPPLY CONNECTORS
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5.3.18 Power Supply

Removal (Cont'd)

6. Open the rear door of the cabinet.

7. Remove the frame stabilizing bar by removing the mounting
screws. See Figure 5-22.

CAUTION

The power supply 1is 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 1bs.).
Q i ‘ POWER SUPPLY

|
o N>
y
SMIPPING BRACKE™
(NORMAL BCSTICN
STABILIZING /
8AR . .
;'{;x \ / /
'E ..l_—/ POWER SUPPLY

POWER SUPPLY f
CABLE CONNECTOR F/

N\
% A \ SHIPPING BRACKET

(SHIPPING POSITICN

\ POWER SUPPLY

“ L CABLE

“—

Figure 5-22. 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. Siide the power supply out of the slots on the left, and
carefully remove the power supply from the cabinet.

Replacement

NOTE

If a new power supply is being installed,
remove the cover and observe the position
of the Voltage Select Card. See Figure
5-23. The position of this card must
correspond to the input voltage 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.

1 e i
JRinu gl =R

G 120V
E&
x E
AOTL

Figure 5-23. VOLTAGE SELECT CARD
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5.3.18

Power Supply

Replacement (Cont'd)

1.

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

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

Tighten the two mounting screws on the left side.

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

Tilt the tape deck into the maintenance position.

Attach the connectors to the power supply as follows:

POWER SUPPLY CABLE

J2 W4P2 Pneumatic Pump

J3 Pl Cooling Fan

J4 W7P1 TB1 Terminal Block
J5 W2P2 Servo/Control Module
J10 TB1 Terminal Block

Install the cooling fan assembly (paragraph 5.3.17).
Place the tape deck in the operating position.

Connect the power cable to the power supply.

Verification Checks

1.

DC Voltage Checks - Using a digital voltmeter for all DC
voltage measurements, connect the ground lead of the
meter to pin 5 of the power terminal strip TB-1. See
Figure 5-24. Connect the other meter lead to the points
listed to test all DC voltages.
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RED/BROWN + 28y
BLANK —_—
BLACK GND
BLACK GND
BLACK GND
RED/WHITE +iSV
RED/ WHITE +18V
BLUE/WHITE ~I5V
RED + 85V

RED +5v

Figure 5-24. POWER TERMINAL STRIP TB-1
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5.3.19 Write Driver/Read Amplifier/Servo Control Modules

NOTE

To service any of these modules, you must
separate them from the logic cage and
move them to the maintenance position
(Figures 5-25 and 5-26). Refer to
Chapter 5 of the TU81/TA81 Subsystem User
Guide (EK-TUA81-UG) for instructions on
removing the shipping and safety brackets.

CAUTION

Ensure that there 1is no undue stress
placed on the wires or modules when
removing the connectors.

Removal

1. Place the tape deck in the tilted maintenance position
(paragraph 5.2).

2. Completely loosen both thumbwheels (top and bottom) to
partially release the modules from the logic cage (Figure
5-26). Remove connectors W5P2 (to read/write head),
W7P65 and W12P1 from the Write Driver Module (Figure
5-27).

3. Swing the modules slightly to the left. Remove both
connectors (W7P5, W7P4) at the top of the Read Amplifier
and Servo Control Modules (Figure 5-28).

4. Release the logic cage latch at the top-rear of the logic
cage and temporarily slide the three-module assembly into
the maintenance position (Figures 5-25 and 5-26).

5. From the Servo Control Module, remove connectors W3P8,
W10P1, W8P1l, and W2P1 (Figure 5-29). Remove connectors
W6P2 (to read/write head), W12P2, and W12P3 from the Read
Amplifier Module (Figure 5-28).

6. Ensure that all connectors have been removed. Remove one
of the two Phillips screws from the bracket stop on the
underside of the logic cage (Figure 5-26) and carefully
remove the three-module assembly from the transport.
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5.3.19

Write Driver/Read Amplifier/Servo Control Modules

Removal (Cont'd)

7.

8.

9.

10.

11.

12.

Remove the retaining bar from the logic cage (Figure
5-26).

Remove the read amplifier/write driver/servo control set
of modules from the cage and the cabinet.

Remove the plastic clips at the top and bottom of the

modules.

Loosen the upper thumbscrews 6 to 8 times at the top and
bottom space brackets/blocks (Figure 5-26).

If you need to replace the Read Amplifier or Write Driver
module, separate them by removing four standoff screws
(Figures 5-27 and 5-28).

If you need to replace the Servo Control or Read
Amplifier module, 1loosen the thumbscrews on the Read
Amplifier module at J2/J9 and J3/J8 (Figure 5-28). Then
slide the module to be replaced out of the brackets and
separate the modules.

CAUTION

Avoid excessive stress on the boards by
loosening the thumbscrews alternately
and separating J2 from J9 and J3 from J8
as the screws are released.

5-49



) SHIPPING
POSITION

OPERATING
POSITION
MAINTENANCE =7

POSITION X %
z
F

HOLDING
BRACKET

\

OPERATING
POSITION

HOLDING
BRACKET

MAINTENANCE
(SLIDE -0UT)
POSITION

Figure 5-25. WRITE DRIVER/READ AMP/SERVO CONTROL LOGIC CAGE
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1. TOP THUMBSCREW (TOP AND BOTTOM HINGES) BACK OUT
TO REMOVE READ AMPLIFIER MODULE.

2. BOTTOM THUMBSCREW (TOP AND BOTTOM HINGES) BACK
OUT TO REMOVE SERVO CONTROL MODULE.

RETAINING —
BAR

BRACKET/
SPACER BLOCK

LATCH

OPERATING \
POSITION

MAINTENANCE

POSITION
1
M| \ -
READ — H S
AMPLIFIER \
"N
N ~ LOOSEN THUMB WHEELS
WRITE —* LOOSEN ( TOP AND BOTTOM)
DRIVER | / THUMB SCREWS TO SWING MODULES OPEN
i TO SEPARATE /
i / MODULES ( AT
/q J2/J9 AND J3/48)
LOGIC
A H h “~ CARD
CAGE
N
.f ﬁ/
SERVO CONTROL \

Figure 5-26. REMOVING WRITE DRIVER/READ AMP/
SERVO CONTROL MODULES
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5.3.19 Write Driver/Read Amplifier/Servo Control Modules
Replacement
NOTE
It is recommended that the modules be
replaced together as one assembly into
the unit. This procedure assumes the
above mentioned modules have been
previously removed and subsequently
separated.
1. Join the Read Amplifier and Servo Control Modules and

partially secure by 1installing and tightening two
thumbscrews as shown in Figures 5-28 and 5-29.

Install an upper and lower spacer block assembly to both
modules and secure by tightening each (4) thumbscrew
(Figure 5-26). Replace the plastic clips.

Secure the Write Driver Module to the read amplifier
using four screws (Figures 5-27 and 5-28.

Carefully install the three modules (as in assembly) into
the transport and place into the maintenance position.

Install connectors W6P2 (from read/write head), W12P2,
and W12P3 to the Read Amplifier Module (Figure 5-28). At
the Servo Control Module, install connectors W3P8, W10P1,
W8P1, and W2P1 (Figure 5-29). 1Install the read/write
head cables.

Install connectors W7P5 and W7P4 to the top of the Read
Amplifier and Servo Control Modules (Figure 5-28). Slide
the module assembly into the operating position and
secure with the logic cage latch (Figures 5-25 and 5-26).

Replace and secure the retaining bar (Figure 5-26).

Install connectors W5P2 (from read/write head), W7P6, and
W12P1 on the Write Driver Module.

Tighten the upper and lower thumbwheels on the logic cage
to completely secure the modules (Figure 5-26).

. Place the tape deck in the operating position (paragraph

5.2).
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NOTE

Some versions of the TU8l's module
assembly use only two screws to seture
the write driver module to the read
amplifier module. The other two screws
have been replaced with plastic <clips
mounted on the read amplifier module.
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WRITE DRIVER MODULE CONNECTORS

Figure 5-27.
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Write Driver Verification Check

1.

Read

Load a 377, or equivalent, write-enabled tape.

Execute Field Service Test 64.

Execute Field Service Test 31.

With tape threaded, but not loaded, execute operator test
0l. If test is successful, it ends with display 00. If
test is unsuccessful, perform Troubleshooting Procedures

1001 through 1003 as explained in the TU81/TA81
Pathfinder.

Amplifier Verification Check

Load a 377, or equivalent, write-enabled tape.

Move jumper W1 at location D23 on the servo control
module to the 1-2 position (Figure 5-29).

Execute Field Service Test 31. If test is successful, it
ends with display 00. 1If test is unsuccessful, compare
the display number to the test description for test 31 in
the TU81/TA81 Pathfinder.

After the test is successfully completed (display 00),
return jumper Wl from the 1-2 position to the 2-3
position before powering down.

With tape threaded, but not loaded, execute operator test
01. If test is successful, it ends with display 00. If
test is unsuccessful, perform Troubleshooting Procedures
1001 through 1003 as explained 1in the TU81/TA81
Pathfinder.

Servo Control Verification Check

1.

Move jumper W1 at location D23 on the servo control
module to the 1-2 position.

With tape not threaded, execute Field Service Test 37. If
test is successful, it ends with display 00. If test is
unsuccessful, compare the display number to the test
description for Field Service Test 37 in the TU81/TA81
Pathfinder.

Execute Field Service Test 49.
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Servo Control Verification Check (Cont'd)

1 IR

Execute Field Service Test 64.

Execute Field Service Test 31. If test is successful, it
will terminate with the display 00. If test 1is
unsuccessful, refer the display number to the test
description for Field Service Test 31 in the TU81/TA81
Pathfinder.

After the test is successfully completed (display 00),
return jumper Wl from the 1-2 position to the 2-3
position before powering down.

Install and tighten the top and bottom thumbscrews to
secure the modules to the logic cage.

With tape threaded, but not loaded, execute operator test
01. 1If test is successful, it will terminate with the
display 00. If test is unsuccessful, perform
Troubleshooting Procedures 1001 through 1003 as explained
in the TU81/TA81 Pathfinder.
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5.3.20 Formatter Read Module

Removal

1. Place the tape deck 1in the maintenance position
(paragraph 5.2). Loosen the cage lock screws and slide
the cage out until the top and bottom detents engage. See
Figure 5-30.

2. Loosen the two thumb screws and separate the Formatter
Read module from the Formatter Write module.

CAUTION
Avoid undue stress on the modules by
loosening the thumb screws alternately
and separating the modules as the screws
are loosened.

3. Loosen and back out six to eight turns the upper screws
of each hinge. Loosen the lower screws two turns (DO NOT
remove). Hold the module in place while loosening the
screws.

4. Remove the Formatter Read module from the logic cage.

Replacement

1. Insert the module into the top and bottom hinge slots of
the cage. Make sure the module is fully inserted into the
hinge slot and rear connector W7P8.

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

3. Tighten the upper and lower screws of the top and bottom
hinges to lock the module into position. Make sure all
four hinge screws are snug.

4. Release the upper and lower detents and slide the cage

into the frame. Tighten the cage lock screw. Return the
tape deck to the operating position.

Verification Check

1.

Thread tape. Do not load. Execute Operator Test 01. If
the test is successful, the test ends with display 00. If
the test 1is unsuccessful, perform Troubleshooting
Procedures 1001 through 1003 as explained in the
TU81/TA81 Pathfinder.
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5.3.21 Formatter Write Module

Removal

l. Place the tape deck in the maintenance position
(paragraph 5.2). Loosen the cage lock screw and slide the
cage out until the top and bottom detents engage. See
Figure 5-30.

2. Unscrew the top and bottom thumb screws securing the
Interface Controller module to the Formatter Write
module., '

3. Remove connectors W10P2 and W11lP from the moudle (Figure
5-31) and power supply connector W7/P8 at the rear of the
module (Figure 5-31).

4, Loosen the two thumb screws and separate the Formatter
Read module from the Formatter Write module.

CAUTION
Avoid undue stress on the modules by
loosening the thumb screws alternately
and separating the modules as the screws
are loosened.

5. Loosen and back out six to eight turns the lower screws
nof each hinge. Hold the module in place while loosening
the screws.

6. Remove the Formatter Write Module from the cage.

Replacement

NOTE
Before installing the new module, make
sure that the jumper blocks (W1, W2, and
W3) at module locations Al and Bl are in
the same position as on the replaced
module. See Figure 5-31.
1. Insert the module into the top and bottom hinge slots of

the cage. Make sure the module is fully inserted into the
hinge slot.
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5-3-21

Formatter Write Module

Replacement (Cont‘'d)

2.

Attach the edge pin connectors of both modules and secure
with the two thumb screws.

Tighten the lower screw of the top and the bottom hinges
to lock the module into position. Make sure all four
hinge screws are snug.

Attach connectors W10P2 to J5, W
supply connector W7P8 to the module

Secure the Formatter Write module to the Formatter Read
module and the Interface Controller module to the
Formatter Write module using thumb screws as shown in
Figure 5-30.

Release the upper and the lower detents and slide the
modules into the cage. Secure them with the logic cage
lockscrews. Return the tape deck to the operating
position.

Verification Check

1.

Thread tape. Do not load. Execute Operator Test #01.
If the test 1is successful, the test terminates with
display 00. If the test 1s unsuccessful, perform

Troubleshooting Procedures 1001 thru 1003 as explained in
the TU81/TA81 Pathfinder.

aals -
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5.3.22

Interface Controller Module

NOTE

The Interface <Controller module may be
the TMSCP module (in TU81) or the STI
module (in TA81).

Removal

1.

Place the tape deck in the maintenance position
(paragraph 5.2). Loosen the cage lock screw and slide the
cage out until the upper and lower detents engage. See
Figure 5-30.

2. Unscrew the upper and lower thumb screws securing the
Interface Controller module to the Formatter Write
module.

3. When removing a TMSCP Interface Controller module, remove
connectors W17P1, Wi5P1, W11lP, and W18 (I/O cable). Refer
to Figure 5-32A.

When removing an STI Interface Controller module, remove
connectors W17P1, W15P1, W11P, and port A and B (STI)
cables. Refer to Figure 5-32B.

4. Unscrew the top and bottom screws from the brackets shown
in Figure 5-30 and remove the module from rear connector
W7P9.

NOTE
Before installing a new Interface
Controller module, make sure that the
" baud rate jumpers on the new module are
in the same position as those 1in the
replaced module.

Replacement

1. Insert the new module in the upper and lower brackets and
secure with the upper and lower screws.

2. Install the cable connectors as follows (Figure 5-32):

W7P9 to J1

W1llP to Al

W17P1 to J4

W15P1 to J5

W18 to J2 (TMSCP module)

Port A and B (STI) cables (STI module)
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5'3.22

Interface Controller Module

Replacement Cont'd)

3.

Tighten the upper and the lower thumb screws to secure
the Interface Controller module to the Formatter Write
module.

Release the upper and the lower detents and slide the
cage into the frame. Tighten the cage lock screw. Place
the tape deck in the operating position.

Verification Check

1.

Applying DC power to the drive results in the execution
of the Interface Health Check. If the check 1is
successful, the wunit identifier 1is displayed on the
control panel display. If the test is unsuccessful,
perform Troubleshooting Procedures 1001 thru 1003 as
explained in the TU81/TA81 Pathfinder.
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5.3.23

Power Amplifier Module

Removal

Place the tape deck in the maintenance position
(paragraph 5.2).

2. Remove the drive cover (paragraph 5.3.1).
3. Remove the following connectors from the Power Amplifier
module. (See Figure 5-33.)
B3Pl from J1
W3P7 from J2
B1Pl from J3
W7P7 from J4
ClPl from J5
4. Release the three "Quick Disconnect" tabs along the
outside edge of the module from the mounting assembly.
5. Remove the module.
Replacement
1. Insert the new module into the mounting assembly. The
inside of the mounting assembly has metal slots to
receive the module.
2, Secure the module by pressing it onto the tabs.
3. Install the connectors as follows.
B3P1 to J1
W3P7 to J2
B1Pl to J3
W7P2 to J4
ClPl to J5
4, Install the drive cover.
5. Place the tape deck in the operating position.

Verification Check

1.

Thread tape. Do not load. Execute Operator Test 01. If
the test is successful, the test ends with display 00. If
the test 1is wunsuccessful, perform Troubleshooting
Procedures 1001 through 1003 as explained in the
TU81/TA81 Pathfinder.
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5.3.24 Capacitor Assembly

Removal

1.

Place the tape deck in the maintenance position
(paragraph 5.2) and remove the drive cover (paragraph
5.3-1).

Remove the capacitor connector from J5 of the Power
Amplifier module. See Figure 5-34.

Insert a screwdriver through the access hole (see Figure
5-34) and 1loosen the screw holding the capacitor in the
retainer. Remove the capacitor from the retainer.

RETAINER

TO POWER AMP
MODULE (J5)

“ACCESS HOLE

Figure 5-34. CAPACITOR ASSEMBLY
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5.3.24 Capacitor Assembly

NOTE

The capacitor loses its charge within
four seconds after transport power is
removed.

4. Slide the protective <caps up from the capacitor
terminals. Note the position of the connector wires in
relation to the + mark on the capacitor. Remove the
connector wires.

Replacement

1. 1Install the connector wires to the same capacitor
terminal location as the original. Slide the protective
caps over the terminals.

2. Place the capacitor in the retainer. Insert a
screwdriver through the access hole and tighten the
retainer screw until the capacitor is secured.

3. Install the capacitor connector in J3 of the Power
Amplifier module.

4. Replace the drive cover. Place the tape deck in the
operating position.

Verification Check

1. Thread tape. Do not load. Execute Operator Diagnostic
Test Ol.
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5.4 TU81/TA81 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.

When troubleshooting the transport, follow the steps in the
troubleshooting chart (Figure 5-35).

Complete information on troubleshooting, diagnostic
procedures, and diagnostic test descriptions is given in the
TU81/TA81 Pathfinder Manual (EK-OTU81/TA81-SV) provided in
the CD Kit.

5.4.2 Resident Diagnostics
TU81/TA81 Resident Diagnostics consists of the Operator
Diagnostics and Field Service Diagnostics.

NOTE

Make sure that the TU81/TA81 power cord
is plugged in and the transport 1is
energized (the power switch is ON)
before starting any diagnostic routine.

The diagnostic tests designed into the TU81/TA81 are functions
which can be initiated through the operator control panel or
on-line by the host. The host controller 1is capable of
monitoring TU81/TA81 status through the STATUS TRANSFER
command. A CHANNEL LOOPBACK command 1is also provided to
exercise the formatter logic of the TU81/TAS81.
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Even when not running diagnostics, the control microprocessor
tests for many operational fault conditions while operatin

on-line. These conditions are indicated by fault codes whic

appear on the control panel display. The fault condition 1is
indicated by illumination of the RESET indicator and the
appropriate fault code being displayed. To prevent tape damage,
faults which occur while tape 1is 1loaded may 1initiate a
controller removal by the microprocessor of servo and write
circuitry power.

The CONT/FAULT indicator comes on when the TMSCP (or STI)
controller fails. It also can indicate that there is a problem
with the M8739 module (for TU81).

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 TU81/TAS81
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 Field Replaceable
Units that may be required to be replaced.

The Fault Code Matrix 1lists malfunctions or fault codes and
possible assemblies which may cause the fault condition. Test
01l is a lead-in to all other tests. The purpose of this table
is to provide a list of related assemblies prior to reporting to
the customer site. Assemblies 1listed wunder 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 Diagnostic Test #02 or #03.

When on-site, consult and wuse the TU81/TA81 Pathfinder

(Troubleshooting Procedures and Diagnostic Tests) to isolate and
correct the malfunction. '
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5.4.2.2 Preliminary Troubleshooting - Before running any

tests,

check the following to 1isolate an easily correctable

external malfunction:

1.
2‘

Make sure that the tape has a BOT marker.

If a write operation is to be performed, make sure that
the tape reel has the write enable ring installed.

Verify that the tape path is clean.
Verify that the power switch is ON (1).

In case of power failure, verify that the power
controller circuit breaker is ON.

Make sure that the top cover door is closed and latched.

NOTE
If the host computer reports data

(read/write) errors, "first-aid" action
is to clean the tape path.
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Table 5-2.

FAULT CODE MATRIX (Cont'd)

FAULT CODE
|ASSEMBLY /ACTIO i

ww

41414]14]15]5
7 1

S{5
21314

- o

N

~

-

""Test Successful

«Clean Hub Pads

Thread Tape Correctly

Clean Head/Tape Path/Hubs

' Change Tape

" *Close Top Cover

Run Test 02 (See NOTE 1)

Run Test 03 (See NOTE 1)

L_/(See NOTE 2 Below)

Servo—-Control

PE/GCR Read Amplifier

10

PE/GCR Write Driver

Formatter Read

12

—

-

Formatter Write

13

[

N

Interface

Power Supply

Power Amplifier

%]

N

Control Panel

Pneumatic Pump

Filter

Supply Air Bearing

Take-Up Air Bearing

Cof~djin &

[« -1 RNI LV, P

D | &

Head (Amplitude Error)

Head (Data Reliability)

11

Supply Motor/Tach

\ (Supply Hub

i 1**Take-Up Air Bearing

EOT/BOT Sensor

i Top Cover Switch

l File Protect Sensor

Cooling Fan

L\Pressure Regulator

Temperature Sensor

* OPERATOR CORRECTIVE ACTIONS

**% FAILING ASSEMBLY

NOTE 1. Do not run Tests 02 and 03 unless Test Ol directs their use.

NOTE 2. A Fault can be caused
during the power-up cy

Test 02 will not run Stand-alone.
the operator pressing any operator panel switches for longer than 15 seconds



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

1. To initiate Operator Diagnostic Test 01, press the TEST
switch. Ol will be displayed. Press EXECUTE to initiate
the test.

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

a. The DIAGNOSTICS indicator lights.

b. The display shows 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 after
the STEP switch, the number is multiplied by ten.

Example: Test 39 1s required.

o Press the CE and Test switches. Display: 00
o Press the STEP switch three times. Display: 03
o Press the TEST switch. Display: 30
o Press the STEP switch until 9 is

displayed. Display: 39

Press the EXECUTE switch to start the test.

After the fault code appears on the display, you can view 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, Operator Test 01, Unit Number
Procedure (Test 04), and Field Service Tests as shown on the
Troubleshooting Chart (Figure 5-35). The Field Service
Diagnostics are described and listed in the TU81/TA81 Pathfinder
Manual.
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5.4.2.4.1 Power-on Health Check - This 1is automatically
performed by the transport when the POWER switch (eircuit
breaker) in the far right corner of the tape deck is set in the
ON position (1 pressed).

This built-in diagnostic (Figure 5-36) checks dc power
distribution (i.e., availability of all required dc voltages on
the electronic modules' inputs) and normal operation of the
control panel indicators.

If the check is successful, all indicators momentarily go on and
off. Then the LOGIC ON and FILE PRO indicators come on
indicating the normal stand-by operating condition. The
three-digit display will show the Unit Number.

NOTE

LOGIC ON and LOGIC OFF indicators are
used as dc power lights. LOGIC ON
shows normal power status, LOGIC OFF
indicates power failure.

If a power failure is detected at power-up, a fault code may
appear on the display, the LOGIC OFF and FAULT indicators should
light up, and the LOGIC ON should go off.

NOTES

If a fault code appears on the display,
press RESET to clear the display. Then
press the POWER switch again to repeat
the Health Check.

If the fault code reappears, refer to
the TU81/TA81 Pathfinder for on-site
troubleshooting procedures and Field
Service Diagnostic Tests to isolate the
failure.

5.4.2.4.2 Operator Diagnostic (Test O0l1) - The operator
diagnostic consists of one selectable test (Test 01) which runs
for approximately 10 minutes, when a 2400 foot tape is used.
Faults encountered during the test terminate the diagnostics and
display a numerical code on the display panel. Any fault code
should be logged by the operator and reported to the field
service representative, if operator corrective actions do not

resolve the problem. The operator diagnostics are initiated as
follows: v
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\F FAULT
SERVO CONTROL ut 0'55";4“
HEALTH CHECK
IF FAULT
SERVO CONTROL o:s:suv
INTERFACE HEALTH CHECK
FORMATTER
IF FAULT
WRITE BOARD FAUL DISPLAY
HEALTH CHECK 62
FORMATTER ' FALLT
READ-WRITE INTERFACE DISPLAY
HEALTH CHECK [H)
FORMATTER IF FAULT
READ BOARD HEALTH DIS:;AV
CHECK PRESS
T RESET
SWITCH
FORMATTER € FAULT
AEAD BOARD DISPLAY
DATA LOOPBACK 84
\F FAULT
FORMATTER-ADAPTER DISPLAY
INTERFACE HEALTH CHECK 66
ADAPTER F FauLT DISPLAY
CHECKSUM oo
ADAPTER IF_FAuLT DISPLAY
HEALTH CHECK 87
FuncTionaL | orspiay
OPERATOR T 80 DISPLAY
PANEL HEALTH CHECK SW FAUL 61
L DIAGNOSTIC SW FAULT
PRESS
SERVO CONTROL FAULT ISP PSS
EEPAOM CHECKSUM o1 bl
INITIALIZE SERVO
CONTROL MODULE
DISPLAY UNIT
IDENTIFICATION
NUMBER
LOAD TAPE
MA O81).04

Figure 5-36. POWER-ON HEALTH CHECK FLOWCHART
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o Transport Status

1. Transport powered on (LOGIC ON indicator 1lit).

2. Tape threaded through tape path and onto take-up reel,
but not loaded (untensioned).

o Test Procedure
1. Press TEST switch.
a. DIAGNOSTIC indicator lights.
b. Display panel shows Ol.
2. Press EXECUTE switch.

a. Test starts with display panel incrementing from 000
thru 999. Verify that all segments of the numerical
display are functioning.

b. Concurrent with step a. above, the following
indicators are 1it: FILE PRC, LOGIC ON, ON-LINE,
RESET/FAULT, and DIAGNOSTICS.

c. Test continues with various motion and read/write
exercises for approximately 10 minutes.

The transport performs a Rewind/Unload operation and 00 appears
on the display panel if the test runs to completion. If the
test 1is unsuccessful, the test terminates and a fault code
appears on the display panel. If the problem cannot be resolved
through operator actions, as indicated in Table 5-2, the fault
code is referenced directly tc the corresponding troubleshooting
procedure for corrective action.

When referring to the Fault Code Troubleshooting Procedures for
corrective action, a Sub-Fault Code interrogation may be
required. With the fault code still indicated on the display
panel, press and hold the CE switch. This action will cause the
Sub-Fault Code to appear on the display.
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5.4.2.4.3 Unit Identification - The Unit Identification Number
is a unit address feature giving each tape transport a unique ID
code (from 0 to 255) to be recognized by the host. This ID is
especially useful in a multi-drive configuration since it glves
you the opportunity to re-address peripheral device from one
tape drive to another in case of emergency (tape drive failure,
connection breakdown, etc.)

The Unit Number is a three-digit code that is manually entered
from the transport control panel using the procedure (Test 04)
shown below. This code is stored in the transport non-volatile
memory (which retains stored data in case of power fluctuations
or failure) until you enter a new unit ID number. The Unit
Number is constantly indicated on the display panel when the
drive is powered on and is in the normal on-line, off-line, or
tape- unloaded status. When there is a fault condition, or a
diagnostic test is running, the Unit Number is replaced by the
fault code or test number indications.

Example - To enter Unit Identification Number 201, use Test 04
and proceed as follows:

* Press simultaneously CE -- DIAGNOSTIC indicator lights
and TEST switches -- display = 00

* Press STEP four times -- display = 04

* Press EXECUTE -- display = 000

* Press STEP twice -- display = 002

* Press TEST twice -- display = 200

* Press STEP once -- display = 201

To store that ID code in the transport memory,

Press EXECUTE -- display = 00
Press RESET to return the -- display = 201
drive to operating condition

*

5.4.2.4.4 Tape Sticking Problem - If you have a possible tape
sticking problem, run Test 82. For the test description, refer
to the TUB1/TA81 Pathfinder. If this test ends with the unit
number flashing on the dIsplay, replace the tape.
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5.4.3 Field Service Diagnostic Listing

The TU81/TA81 Pathfinder 1lists all the built-in Field Service
troubleshooting procedures and tests provided by the TU81/TA81
tape subsystem. Refer to this document after you perform test 01.
If there is a failure that cannot be detected by test 01, perform
troubleshooting procedures 1001 through 1003 to manually check out
the transport.

5.5 TU81 VAX-EXECUTABLE DIAGNOSTICS

This section lists and describes all VAX-executable diagnostics
that can be used to check out and accept a TU81 subsystem when it
is installed on a VAX system. The VAX-executable diagnostics are
as follows.

1. VAX front-end diagnostics (EVMBB)
2. VAX data reliability diagnostic (EVMBA)

NOTE

Refer to the documentation of the
installed Digital computer for
information on how to run and interpret
the host diagnostics.

5.5.1 M8739 Status Checking

Before running the VAX diagnostics, check the TU81 and 1I/0
connection status using the SHOW DEVICE command. Then the system
checks the M8739 module in either of the following conditions.

5.5.1.1 TU81 Add-On Configuration -- At system power-up, the host
automatically configures the tape unit into the system. If the
M8739 fails any time after, the host is unable to access the TU81,
and an error message is entered in the system error log.

5.5.1.2 On-Line Operation Failure -- If the M8739 fails during
normal on-line operation, the host is unable to continue to access
the TU81, and an error message is entered in the system error log.
When the operator tries to recall the TU81, the appropriate
message appears on the operator's terminal indicating the
"abnormal” status of the corresponding device.

Use SHOW DEVICE PT to check the connection to the I/O controller
and SHOW DEVICE MU to check out the TU81 transport connection.

5.5.2 VAX Front-End Diagnostic {EVMBB)

This diagnostic checks the subsystem in all basic modes of
operation and tests the TU81 logic, interface bus, and I/0 silo.
It can only be performed with the host off-line.
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The front-end diagnostic consists of three test sections: DEFAULT,
MANUAL, and FAULT. For acceptance testing purposes, when the TU81
is checked at system initialization, transport add-on, or after
repairs, only the DEFAULT and MANUAL sections are used. All three
test sections are used for routine testing of the TU81 subsystem.
Each section contains several tests that check various modules and
functions of the TU81 subsystem.

5.5.2.1 DEFAULT Section -~ DEFAULT section tests do not require
magnetic tape. This section 1is wused to check the subsystem
interface. The section contains the nine tests listed. It executes
by either of these commands.

DS> RUN EVMBB

or
DS> START

NOTE

DS> 1is the prompt from the diagnostic
supervisor. Do not type DS>.

3
[
(7]
er
0

Register existence

Power-up initialization

Steps 1--3 initialization
Diagnostic SA wrap

Vector and BR level

Purge and poll

Small ring buffer initialization
Large ring buffer initialization
Get DUST status

VIOV =W+

To start an individual test in this section, enter
DS> START/TEST:n
where n is a test number from 1 to 9.

The diagnostic begins at the specified test and proceeds until the
end of the section.

5.5.2.2 MANUAL Section - The MANUAL section test requires
operator intervention to mount and remove the magnetic tape when
requested by the diagnostic through the console terminal. This
section runs the preselected transport microdiagnostic test 01,
which is designated test 10 in this section.

To start the section, use this command.

DS> RUN EVMBB/SEC=MANUAL



5.5.2.3 FAULT Section - This section requires operator
intervention to mount and remove the magnetic tape when requested

by the diagnostics through the console terminal. This section runs
preselected transport miﬂrndiagnngfirs ﬁnnsisting of three tests

O~ S L O S~ 10 | e Qo FUL W e wa Wil LIUS ~SAes

(tests 11 through 13).
To start the section, enter this command.
DS> RUN EVMBB/SEC=FAULT
The tests are as follows.
11 Tension fault isolation (drive resident test 02)
12 Velocity fault isolation (drive resident test 03)
13 Select a drive resident test (tests 01 to 99)
To select an individual test, enter
DS> RUN EVMBB/SEC=FAULT/TEST:n
where n is any number from 11 to 13.
To run test 13, use the following example.

DS> START/SEC=FAULT/TEST=13

Testing: _MUAQ
Test 13: Select a Drive Resident Test (1--99)

Enter the TU81 Drive Unit Number: O
Enter the drive resident test number <1--99>: 91

READY? [{No), Yes) Y
5.5.3 VAX Data Reliability Diagnostic (EVMBA)
This diagnostic provides a complete tape subsystem checkout. It
allows you to test the TU81 operation on-line without bringing the
system down. The EVMBA consists of three test sections (a total of
five tests) as follows.
DEFAULT Section

Acceptance (test 1)

Qualification {test 2)

Multidrive (test 3)
MEDIA Section

Read interchange (test 4)
CONVERSATION Section

Conversation mode (test 5)
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To initiate a complete EVMBA run, load EVMBA and enter either of
these commands.

DS> RUN EVMBA
or
DS> START

To run any of the sections, enter the section start command, for
example: '

DS> START/SEC=MEDIA
To run an individual test in the DEFAULT section, enter
DS> START/SEC = DEFAULT/TEST:n

where n is a number from 1 to 3.

5.5.4 Basic Operating Instructions for VAX-Based Diagnostics
Follow these instructions when running VAX diagnostics.

1. Load the diagnostic supervisor (ENSAA, ECSAA, or ESSAA)
for the applicable computer system.

NOTE

Use ENSAA on the VAX-11/730.
Use ECSAA on the VAX-11/750.
Use ESSAA on the VAX-11/780.

2. Attach and select the devices to be loaded in one of two
ways.

a. Prompt mode
Attach the UNIBUS adapter to the appropriate bhus.

DS> Load EVMBX

DS> Attach

Device Type? DWXXX

where XXX is 780, 750, or 730
Device Link? HUB DWO 3 4

Attach the tape transport

DS> Attach

Device Type? TUS81
Device Link? DWO
Device Name? MUAO
CSR? 774500
Vector? 260

BR? 5

DS> Start/Switches
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Explicit mode

DS> Load EVMBX

DS> Attach DWXXX HUB DWO 3 4

DS> Attach TU81 DWO MUAO 774500 260 5
DS> Select MUAOD

DS> Start/Switches

NOTES

In the above diagnostics, no hard
errors are allowed.

For control flags, refer to the VAX
diagnostic listings.

Load EVMBB by booting from a load
media device; for example, type
[1]>B/10  DXXX]| || (DXXX =  BOOT
device).

Initialize and log in on the VAX system.

Check

the subsystem availability wusing the

command.

$ SHOW DEV PT
$ SHOW DEV MU

Checks TU81 transport status.

Perform the EVMBA diagnostic.

$ R ESSAA

DIAGNOSTIC SUPERVISOR, ZZ-ESSAA-

DS> LOAD EVMBA

DS> ATTACH DW780 HUB DWO 3 4

DS> ATTACH TU81 DWO MUAO 774500 260 5
DS> SELECT MUAO

DS> START

Continue with the EVMBB diagnostic.

Load EVMBB by booting from a load media device.

>>> B/10 DUAO (DUAO = RA81)

DIAGNOSTIC SUPERVISOR, ZZ-ESSAA

DS> LOAD EVMBB

DS> ATTACH DW780 HUB DWO 3 4

DS> ATTACH TU81 DWO MUAO 774500 260 5
DS> SELECT MUAO

DS> START/Switches
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5.5.5 System Exerciser
The system exerciser (UETP) for the TU81 is fully supported under

VAX/VMS Version 3.6, but it is not supported in VAX/VMS Version
3.5. However, it is possible to run TU81 under VMS Version 3.5 if
you modify the UETP data file slightly.

Edit the file [UETSUPDEV.DAT] to include the new line as follows.

02 03 UETTAPEOO.EXE !TU77 ,
02 08 UETTAPEOO.EXE !TU81 € Add this line.
02 05 UETTAPEOO.EXE !TU78

5.5.6 EVYMBB Sample Error Printout

The following is an example of the error printout that is returned
whenever the TU81 fails to execute a drive resident diagnostic
while running under EVMBB.

k*kxk* DUMBB TU81 FRONT-END/HOST DIAGNOSTIC - 2.0 #***&x*%
PASS 1, TEST 13, SUBTEST 0, ERROR 18, 18-MAY-1984 10:53:27.13
HARD ERROR WHILE TESTING MUAO: INTERNAL DIAGNOSTIC FAILED

SA = 0000 (X)
FAULT CODE = 09
SUBFAULT CODE = 03

$ SHOW DEV PT
$ SHOW DEV MU

5.6 TU81 PDP-11-EXECUTABLE DIAGNOSTICS

This section lists and describes all PDP-ll-executable diagnostics
that can be wused to check out and accept a TU81 subsystem
installed on a PDP-11 system.

NOTE

Refer to the documentation of
the installed Digital computer
for information on how to run
and interpret the host
diagnostics.



5.6.1 Operating Instructions for PDP-l1-Based Diagnostics
Follow this procedure when using PDP-ll-based diagnostics.

1. Load XXDP+ monitor.
a. Enter date

2. Answer hard core questions.

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

This is XXDP+. Type H or H/L for details (Help File).
[Recéive XXDP+ prompt (dot)]
3. Enter R (space) program name.
The program may be CZTU2 or C2ZTUl.
The operator entry should look like this.
[.R ZTU2?7?]
4. Receive DR> prompt.
5. Enter the appropriate command.
For example,
DR>STA to start the test.
6. Change HW(L)? Y or N

7. Change SW(L)? Y or N



5.6.2 C2TU2 Front-end Functional Diagnostic
C2TU2 is the first host level diagnostic run, since it tests the
basic functionality of the TU81 subsystem.

CZTU2 tests up to four TU81 subsystems. To run a full pass of the
program, a scratch tape must be mounted on the transport and an
operator must be present to perform manual intervention.

The first pass of the program 1is a "quick verify." For a single
unit under test, the first pass takes about 20 minutes. All
subsequent passes run multiple iterations of each test listed;
these passes each take about 24 minutes for a single unit under
test.

Test 301: Existence Verification

‘Test 002: 1Initialization

Test 003: Initialization

Test 004: SA Register Wrap

Test 005: Vector and BR Level

Test 006: Purge and Poll

Test 007: Small Ring

Test 008: Maximum Ring Buffer

Test 009: Get DUST Status

Test 010: Functional Fault Detection
(Internal Drive Test 1)

Test 0ll: Tension Fault Isolation
(Internal .Drive Test 2)

Test J012: Velocity Fault Isolation
(Internal Drive Test 3)

Test 013: Select A Drive Resident
(Internal Drive Tests 1-99)

5.6.3 CZTUl Data Reliability Test

This diagnostic tests the performance quality of the TU81
subsystem,

CZTUl tests wup to four TU81 subsystems. A scratch tape must be
mounted on the transport to run this test. Each pass takes about 1
hour and 10 minutes for each unit under test.

Test 001: Basic Function

Test 002: Quick Verify Read/Write
Test J03: Complex Read/Write

Test 004: Write Interchange Tape
Test 005: Read Unknown Tape

Test 006: Start/Stop Write/Read
Test 007: Conversation
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5.6.4 CXTUCA DEC/X1l1 Module

This module streams the drive in both read and write modes. Each
pass begins where the previous pass left off. In effect the entire
reel of tape is written and read.

CXTUCA tests a single TU81 subsystem.

5.7 MAINTENANCE INDICATORS AND FAULT/ERROR CODES
The four methods that a TU81 subsystem uses to display error and
status conditions are, in order of decreasing severity:

1. Lighting the controller fail indicator,

2. Depositing a fatal error code in the I/0 page SA
register,

3. Displaying a fault code on the operator panel, and

4, Sending a TMSCP error log packet with error/status code
to the host.

A TU81 subsystem uses these four methods 1in different
combinations, depending on the type and severity of the particular
error.

o Fatal errors (detected by internal microdiagnostic
routines or other checks in the master drive's
controller) 1light the controller fail indicator and
leave a fatal error code 1in the host system I/0 page SA
register.

o "TMSCP command errors return error codes and send
corresponding error log packets to the host, if enabled.

Table 5-3 lists the assigned fatal error codes and the reason for
the error. Error codes in the range of 100001 through 100026
(octal) are generic TMSCP controller codes; error codes 1in the
range of 100454 through 100460 are specific to the TU81. These
codes can be printed out while running host-level diagnostics, or
they can be accessed by reading the SA register (default 774502(8)
or F942(16)). All of these codes include bit 15 set so that any
time the host finds bit 15 of the SA set, it knows that one of
these errors has occurred. Host 1level diagnostics print out the
code, including bit 15. Paragraph 5.8 and Table 5-4 describe all
TMSCP end/errorlog packet codes. )
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Table 5-3. TMSCP FATAL ERROR CODES DEPOSITED INTO SA REGISTER

ERROR CODE ERROR CODE

OCTAL HEXADECIMAL DESCRIPTION

100001 3001 Command packet read error (parity or
timeout)

100002 8002 Response packet write error (parity or
timeout)

100003 8003 Controller ROM and RAM parity

100004 8004 Controller RAM parity

100005 8005 Controller ROM parity

100006 3006 Ring read error (parity or timeout)

100007 8007 Ring write error (parity or timeout)

100010 8008 Interrupt failure

100011 8009 Host access timeout (TMSCP dependent)

100012 800A Command limit exceeded (reporting
this condition optional)

100013 800B Bus Master errotr

100014 800C Diagnostic controller fatal error

100015 800D Instruction loop timeout

100016 800E Invalid connection identifier

100017 800F Error on interrupt write

100022 8012 RAM error (non-parity)

100023 8013 Port initialization sequence error

100024 8014 Wrong TMSCP version

100025 8015 Purge/poll hardware failure

100026 8016 Map table entry read error

100454 812C TMSCP version number error

100455 812D TMSCP hardware failure

100456 812E Unknown interrupt

100457 812F Own bit not set

100460 8130 Pulse AC Clear unsuccessful
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Table 5-4. TMSCP STATUS AND EVENT CODES

MAJOR MINOR FULL FULL
CODE OCTAL OCTAL HEX
NAME CODE CODE CODE MINOR CODE NAME
Success 0000 000000 0000 Normal success
(xxxx00) (no error)
0019 000400 O1l00 Already on-line
0040 002000 0400 EOT detected
Invalid 0000 000001 0001 Invalid MSG length
command 0100 004001 0801 invalid Opcode
(xxxx01) 0120 005001 0A0l Invalid modifiers
0140 006001 o0cCO1 Invalid byte count or
Invalid TMSCP version
0160 007001 OEO1 Invalid unit flags
or Invalid controller
flags
0400 020001 2001 Invalid format
Command No substatus codes apply
aborted
(xxxx02)
Unit 0000 000003 0003 Unit unknown or on-line
off-line to another controller
(xxxx03) 0001 000043 0023 No media loaded
0002 000103 0043 Unit is inoperative
Unit No substatus codes apply
available
(xxxx04)

Unit write
protected
(xxxx06)

Compare
error
(xxxx07)

Data error
{xxxx10)

0200- 010006 1006
0400 020006 2006
0600 030006 3006

No substatus codes used

0000 000010 0008
0001 000050 0028
0002 000110 0048
0003 000150 0068
0004 000210 0088
0005 000250 00A8
0006 000310 00cCS8
0007 000350 OOES8

Unit is software write
protected

Unit is hardware write
protected

Unit is software and
hardware write protected

Long Gap encountered

AGC fault

ID fault

Read data check

Unit exception .

FIFO Overrun/Overflow
FMTR read parity error
Unrecoverable read error



Table 5~4. TMSCP STATUS AND EVENT CODES (Cont'd)

MAJOR MINOR FULL FULL
CODE OCTAL  OCTAL HEX
NAME CODE CODE CODE MINOR CODE NAME
2010 000410 0108 FIFO parity error
0011 000450 0128 I1/F parity error
0012 000510 0148 LESI parity error
3773 177550 FF68 Formatter Retry sequence
exhausted
3774 177610 FF88 Controller transfer Retry
limit exceeded
3775 177650 FFA8 Host requested Retry
suppression on a K.sti
detected error
3776 177710 FFC8 Reverse Retry currently
not supported
3777 177750 FFE8 Host requested Retry
suppression on a formatter
detected error
Host buffer 0003 000151 0069 Nonexistent memory
access error 0004 000211 0089 Host bus/memory parity
(xxxx11) error
Controller 0000 000012 000A Gross Time Out
error 0001 000052 002A Data late
(xxxx12)
Drive error 2000 000013 000B Device response check
(xxxx13) 0001 000053 002B Device hardware check
0002 000113 004B Velocity check
0003 000153 006B Device command check
0004 000213 008B Airflow/Temperature check
3761 177053 FE2B Could not save byte count
3762 177113 FE4B Could not write tape mark
3763 177153 FE6B Could not set unit
characteristics
3764 177213 FES8B Unable to position to
before LEOT
3765 177253 FEAB Rewind failure
3766 177313 FECB Could not complete On-line
sequence
3767 177353 FEEB Erase Gap failed
3770 177413 FFOB Erase failed
3773 177553 FF6B Tape drive requested error
log
3775 177713 FFCB Could not position for
(Formatter) Retry
3777 177753 FFEB Cannot clear drive errors
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Table 5-4. TMSCP STATUS AND EVENT CODES (Cont'd)

MAJOR MINOR FULL FULL
CODE OCTAL OCTAL HEX
NAME CODE CODE CODE MINOR CODE NAME
Formatter 0001 000054 002C Equipment check
error 0002 000114 004C Intervention required
(xxxx14) 0003 000154 006C Command reject
0004 000214 008C Formatter response check
0005 000254 O00AC Formatter sense read error
3757 176754 FDEC Could not get extended
drive status
3760 177014 FEOC Could not get formatter
summary status while
trying to restore tape
position
3770 177414 FFOC Topology command failed
3773 177554 FF6C Formatter requested error
log
3776 177714 FFCC Cannot clear formatter
errors
3777 177754 FFEC Could not get formatter
summary status during
transfer error recovery
BOT No substatus codes used
Encountered
(xxxx15)
Tape Mark No substatus codes used
detected
(xxxx16)
Recorded No substatus codes used
Data
truncated
(xxxx20)
Position 3771 177461 FF31 Retry limit exceeded
lost error when attempting to
(xxxx21) restore tape position
3773 177561 FF71 Formatter detected
position lost
3776 177721 FFD1 Formatter and controller
disagree on tape position
3777 177761 FFF1 Controller detected

position lost
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Table 5-4. TMSCP STATUS AND EVENT CODES (Cont'd)

MAJOR MINOR FULL FULL
CODE OCTAL OCTAL HEX
NAME CODE CODE CODE MINOR CODE NAME
Serious No substatus codes used
Exception

Condition

Present

(xxxx22)

LEOT No substatus codes used
detected

(xxxx23)

5.8 OPERATING SYSTEM ERROR LOG DECODING AND TROUBLESHOOTING
Status/error codes pass from the TMSCP server (in the TU81) to the
TMSCP class driver (in the host). Hard TMSCP command errors, such
as trying to read from a drive that is off-line, return a TMSCP
error code in the command's end packet. Other nonfatal errors that
occur during a command's execution return an error code in the
command's end packet only if the error cannot be recovered after
retries (hard).

Most of these nonfatal erroir's also try to send an error log packet
to the host even if the error is recoverable or if there 1is a
correlating TMSCP command. However, log packets are sent only if
the host has explicitly enabled 1logging. The drive can send any
combination of end/log packet status/error codes.

All status and error codes use the same format (Figure 5-37). A
5-bit major code occupies bits 04 through 00 and an 1ll1-bit minor
code occupies bits 15 through 05. (For TMSCP conventions, the
major code is the device code and the minor code is the subdevice
code.) Most of the error log report generators in Digital's
operating system decode the packets and provide text descriptions
for the major and minor codes. However, host-based diagnostics and
utilities may provide only the numeric code. A full 16-bit code,
or perhaps just the 1ll-bit minor component, may be provided.

Table 5-4 lists all major and minor codes the TU81 returns to the
system. The table is broken into sections, and each major code
occupies a section. The major codes are listed by name in numeric
order. The minor codes and descriptions follow.

For example, if the system logs a 177713 (octal) error, reduce the
code to a major code of 13 (bits 04 through 00) and a minor code
of 3776 (bits 15 through 05). Now refer to the table. Major code
13 is a drive error. Under the drive error section, minor code
3776 1is an error caused when the drive could not position for
Retry.
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BIT NUMBER

SDIO| SD9 | sD8 | sD7 | SD6 | S5 | SD4 | sD3 | sD2 | so1 | sSDo § D4 D3 o2 D1 0o

1N A J
Y Y
11-BIT 5-BIT
SUB-DEVICE CODE DEVICE CODE
(MINOR CODE) {(MAJOR CODE)
MA1317-83
SHR-0454.85

Figure 5-37. ERROR/STATUS CODE WORD FORMAT

5.9 TA81 HSC-EXECUTABLE DIAGNOSTICS
This section lists and describes all HSC-executable diagnostics
that can be used to check out and accept the TA81 subsystem.

To run these diagnostics, mount and load a write-enabled 267 mm
(10.5 in) tape reel. Place the transport on-line and make sure the
on-line indicator lights. Depending on the STI port being driven,
set the PORT SELECT A or B switch on the TA81 control panel to the
enable (in) position.

To run HSC-executable diagnostics, you also need to boot the HSC.
To do this:

1. Press the INIT button on the HSC. The following message
displays:

INIPIO-I Booting...

The boot process takes about two minutes. When it is
completed, this message appears:

HSC50 Version XXXX Date Time System n

2. Type Control Y. This prompt appears:
HSC50>

5.9.1 ILTAPE .

The In-Line Tape Diagnostic (ILTAPE) is capable of running all of
the drive resident formatter microdiagnostics from the HSC. A
canned sequence, test 01, tests the TA81 transport functions. A
second canned sequence, test 05, is available to check the
transport's streaming functionality.
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To run ILTAPE test 01, respond to each of the following prompts by
entering the underlined command.

HSC50>R ILTAPE

ILTAPE>D>hh:mm Execution Starting
DRIVE UNIT NUMBER (U) [ ]1? Tnnn (nnn=unit number assigned)

EXECUTE FORMATTER DIAGNOSTICS (¥YN) [N]? N
EXECUTE TEST OF TAPE TRANSPORTATION (YN) [N]? ¥
IS SCRATCH MEDIA MOUNTED (¥YN) [N]? ¥

FUNCTIONAL TEST SEQUENCE NUMBER (D) [1]? 1
SELECT DENSITY (1-800, 2-1600, 3-6250) [3]2 3
DATA PATTERN (D) [3]? 3

ITERATIONS (D) [1]1? 1 (One pass of ILTAPE test 91 will run.)

To run ILTAPE test 05, respond to each prompt by entering the same
commands as those listed above until the following questions.

FUNCTIONAL TEST SEQUENCE NUMBER (D) [1]? 5
SELECT DENSITY (1-800, 2-1600, 3-6250) [3]2? 3

ILTAPE>D>FIXED SPEEDS AVAILABLE:
ILTAPE>D> (1) 025 IPS
ILTAPE>D> (2) 075 1IPS
SELECT FIXED SPEED (D) [0 = AUTOMATIC]? 0

DATA PATTERN NUMBER (D) [3]2 3

ITERATIONS (D) [1]1? 1 (One pass of ILTAPE test 05 will run.)

5.9.2 ILEXER

The In-Line Exerciser Diagnostic (ILEXER) exercises from 1 to 10
units in any combination of disk and tape drives connected to an
HSC. Logic is tested by writing and reading predetermined data
patterns and recording modes. Table 5-5 lists the acceptable error
criterion for one pass of ILEXER, using the GCR worst case data
pattern (22) for a 2400 foot reel of tape.
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Table 5-5. MAXIMUM ERROR NUMBER

ALLOWED

NUMBER
ERROR TYPE (PER PASS OF
DESIGNATION DESCRIPTION 2400 FT REEL)
Hard Nonrecoverable 0
Media Tape media 20
Double Trkerr Double track correction (read) 1
Double Trkrev Double track correction (read reverse) *
Single Trkerr Single track correction (r=sad) 5
Single Trkrev Single track correction (read reverse) *
Other Err A Other (read) 10
Other Err B Status *
Other Err C Other (write) 10

* Indicates designations not used by TA81l. Headings appear on error
report, but these designations always report 0 errors.

NOTES:

1. Other (read) - successful operation without error correction,
but with interesting occurrence (AMTIE or PHTIE flag).

Other (write) - write retry succeeded in same physical location
that previous write retry failed. ‘

2. If the TA81 does not meet these specifications, additional run
time is needed to determine the validity of errors.
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5.10 ASCII PORT DIAGNOSTICS

When connected to a handheld or console terminal, the ASCII port
(Figure 5-38) serves as an input/output device to perform the
following functions.

1. Run the transport resident diagnostics

2. Display or print out error log information (sense bytes)

3. Run special test 27 (conversation mode test using
selective parameters) :

NOTE

Paragraph 4.10.1.3 lists the sense bytes
and ASCII addresses.

The ASCII port 1is on the left side of the TU81 control panel
(under the cover). To use the port, open the cover and plug in an
RS232-compatible terminal into the EIA 25-position terminal I/0
connector.

NOTE

The ASCII port accepts and generates the
full ASCII character set. Certain
characters are 1ignored or have special
meaning as defined in Table 5-6.

ASCII PORT PANEL

EIA CABLE

MA-1173-83

Figure 5-38. ASCII PORT AND EIA CABLE
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Table 5-6. CONTROL COMMANDS -

CONTROL CHARACTER

DESCRIPTION

CONTROL/C (ETX)
CONTROL/Y (EM)

CONTROL/G (BEL)

BACKSPACE (BS) or
CONTROL/H

LINEFEED (LF) or
CONTROL/J

RETURN (CR) or
CONTROL/M

CONTROL/O (SI)

XON (DX1) or CONTROL/Q

XOFF (DC3) or CONTROL/S

CONTROL/U (NAK)

CONTROL/Z (SUB)

Gains the attention of the ASCII control
program. Other commands may follow. It
can also be issued to abort the run of
the current command, program, or
diagnostic.

When received by the terminal, causes an
audible sound (BELL) from the terminal.
The ASCII control program treats it as
an illegal character.

When received by a video terminal,
overwrites the previously displayed
character.

Starts any line of text output.
Signals the end of an input line.

Toggles the output to the ASCII terminal
on or off. With the output toggled off,
the characters sent to the terminal do
not display. The program continues to
run. A

Generated by the terminal to start the
output aborted by the previous
CONTROL/S.

Generated by the terminal to stop the
ASCII control program from sending
characters to it. The program generating
the output stops running until a
CONTROL/Q is received.

Generated by the terminal to tell the
ASCII control program to delete and
abort the current input and reissue the
command prompt.

Generated by the terminal to signal the
end of a transaction. If this command is
entered at the command prompt, the ASCII
control program ignores further terminal
input, reversing the initial CONTROL/C
or /Y command.
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Table 5-6. CONTROL COMMANDS (Cont'd)

CONTROL CHARACTER DESCRIPTION

DELETE (DEL) Generated by the terminal to erase the

previously entered character. On a video
terminal, in the default mode, DELETE is
echoed as BACKSPACE, SPACE, BACKSPACE.
On a hardcopy terminal (set up with the
command SET TERMINAL/NOSCOPE or
/HARDCOPY), DELETE is echoed as \, echo
of deleted characters, \. DELETE does
not delete past the end of the prompt.

NOTE

The ASCII port's control program
generates no special characters except
CONTROL/G, 1indicating an illegal input
character; and CONTROL/J and COMTROL/M
for formatting the output. Any control
character not mentioned in this table as
valid input generates BELL if received.

5.10.1

Port Access

To communicate with the ASCII port, proceed as follows.

Take the TU81 off-line from the host system.

Type CONTROL/C or CONTROL/Y. Characters typed earlier
are ignored. '

Mount a scratch tape and enter CONTROL/M (or RETURN) to
continue the operation.

The ASCII port's control program gives the command level
prompt, indicating it 1is ready for an input command. The
prompt is TU81>,

Enter a command from Table 5-7. If you want to run the
transport diagnostics, enter the default RUN DIAGNOSTICS
command or RUN DIAGNOSTICS/TEST=xx to run a particular
test (for example, €rom the TU81/TA81 Pathfinder). Refer
to Paragraph 5.10.2 to set up specific options.

If the test is successful, the terminal responds with the
TU81> prompt. If the test fails, the terminal displays
the diagnostic message specifying the fault condition.
(Refer to Paragraph 5.10.3.) ‘

Type CONTROL/Z or EXIT to exit from the ASCII terminal
mode. The TU81 echoes with ~Z.
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Table 5-7. OPERATING COMMANDS

COMMAND

DESCRIPTION

SET TERMINAL

SET DIAGNOSTIC

SHOW DEVICE

SHOW RADIX

SHOW VERSION

RUN DIAGNOSTICS

RUN DIAGNOSTICS/

TEST=xx

EXIT

CONTROL/Z

/SCOPE ~-- {Default) indicates that the
terminal in use is a video display
terminal.

/HARDCOPY or /NOSCOPE --
Indicates that the terminal in use is a
hardcopy (printing) unit.

/LOOP -~ Enables loop-on-error mode.
/NOLOOP -- (Default) Disables loop-on-
error.

/HALT -- Enables halt-on-error; exits to
TA81> prompt ending the test.

/NO HALT -- (Default) Disables halt-on-
error.

Displays the device unit type and device
serial number.

Displays the number base of numeric
outputs; in TA81s the radix is decimal.

Displays the hardware and microcode
version levels.

(Default) Starts the power-up diagnostic
test.

Selects a diagnostic test number where

uuuuuu esen&-a Fern An~imal A~ e
XX Yepr ncs Ccwo GeCimas Gigits.

Exits the TA81 from the terminal mode. .
After exit, the TA81 no longer responds
to the external ASCII terminal except
for the CONTROL/C input command.

Same as EXIT, echoes with ~Z., Also, used
to return the SET mode to default
values.

The control program disconnects after 10 idle minutes if there is
no input at the command prompt level. Any characters typed in
before the TU81> prompt are ignored.
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5.10.2 Diagnostic Commands

The diagnostic commands check the TU81 status, and set up and
control the diagnostic execution. To set a diagnostic control
parameter, enter the proper SET command before starting the test.
Once specified, the parameter stays in effect until changed with
another command or until you exit from the terminal mode.

If no SET parameters were specified, the ASCII control program
automatically uses the default parameters, which remain active
until you use a SET command. For example, you can run the selected
test with "no 1loop on erroc"” and "no halt on error” defaults. In
this case the test runs for one pass only. :

Type diagnostic commands immediately after the prompt with no
spaces between. Separate the command from the first parameter by
one space. If you invoke options, cnter them after the first
parameter, with a slash between the two terms. One option per
command is allowed.

5.10.3 Message Format

Each input 1line together with the command prompt should not be
greater than 64 characters. Characters beyond the 64th are ignored
by the control program. All inputs €from the terminal (except
CONTROL/C and /Y) are prompted.

Diagnostic Messages
Diagnostic results are reported in the following format 1if the
test is unsuccessful (maximum 64 charactars per line).

TEST:xx - FAULT CODE:xx FAULT SUBCODE:xx

where
TEST:xx = Diagnostic test number (in decimal)
FAULT CODE:xx = Code indicating primary field replaceable
unit
FAULT SUBCODE:xx = Code indicating hardware element that
failed

Successful completion of a diagnostic test causes the prompt to
display. Refer to the TU81/TA81 Pathfinder tables for additional
instructions in the event of a diagnostic failure.
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5.10.4 Special Diagnostic Test 27

Test 27 1is not a resident microdiagnostic permanently stored in
the TU81 memory. This diagnostic can only be performed using a
terminal since it requires manual data input.

Test Procedure
Put unit on-line.

Enter the command
| | |RUN DIAGNOSTICS/TEST=27]]]|.

This causes three commands to be run in the following order.

1. Write
2. Backspace
3. Read

When the prompt appears on the terminal, enter the first input
parameter, selecting speed and density. As each additional prompt
appears, enter additional input parameters in the specified order.

|{|Tu81> ||| Speed and density select where
1 = 25 ips PE
2 =75 ips PE
3 = 25 ips GCR
4 = 75 ips GCR
|| ]TU81> ||| Pattern identifier where
1 = all ones
2 = all zeros
3 = alternating bytes of ones and zeros
4 = worst case PE pattern
3 1s
2 Os byte 1
3 1s
3 O0s
3 1s byte 2
3 90s
|| |TU81> ||| Bytes/block where
1 = 512 bytes
2 = 2048 bytes
|||TU81> ||| Write block count: XXX where
XXX = 0 to 255
|| |TU81> ||| Backspace block count: XXX where
XXX = 0 to 255
|||TU81> ||| Read block count where
XXX = 0 to 255
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Example:

Entering the following causes 16 blocks of 2048 bytes of ones to
be written at 25 ips PE. Then a backspace of 16 blocks occurs, and
the 16 blocks are read.

TU81> 1
TU81> 1
TU81> 2
TU81> 16
TU81> 16
TU81> 16

If you enter zero in a block count field, the corresponding
command is not run.

Enter all parameters as decimal numbers.
After receiving the input parameters, the TU81 performs a rewind

to BOT. This is necessary because a density change can only be
made when the tape is positioned at BOT.

Default Parameter Values
If you type CONTROL/Z immediately after entering:
RUN DIAGNOSTICS/TEST=27

the input parameters revert to these default values.

Speed and density select 1 (25 ips PE)

Pattern identifier 3 (alternating ones and zeros)
Bytes/block 1 (512 bytes)

Write block count 10

Backspace block count 19

Read block count 10

If you enter CONTROL/Z during parameter selection, default values
are assumed for the remaining parameters.

System Conflicts
If the unit is on-line to the host when the ASCII port is
activated, the following message displays on the terminal.

TU81 ONLINE TO HOST.
TO USE ASCII PORT, TAKE UNIT OFFLINE!
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APPENDIX A - TU81 SYSTEM INTERFACE

A.l TMSCP OVERVIEW

The TU81 tape subsystem conforms to the DIGITAL Mass Storage
Control Protocol (MSCP). MSCP is an asynchronous communications
protocol. Tape-oriented MSCP (TMSCP) is the asynchronous 1/0
communication protocol used by a family of tape mass storage
device controllers. TMSCP conforms to general MSCP. Commands
and responses are exchanged between the Host and TMSCP
Interface/Controller by messages structured with a general
format. Data I/0 is performed over the Unibus and Low End
Storage Interconnect (LESI) comprised of a set of I/0O cables and
KLESI-UNIBUS adapter (M8739). The TMSCP Interface/Controller
modules contains the intelligence under microprocessor control
to convert these messages to TU81 device specific Commands and
Responses. The MSCP concept allows future devices to be
in%irfaced to the Host without requiring new Host-based driving
software.

LEGAL NOTICE

TMSCP and STI protocols and documentation
are the proprietary information of
Digital Equipment Corporation.
UNIBUS/Q-BUS/BI-BUS port drivers and
documentation for MSCP/TMSCP products are
also proprietary information of Digital
Equipment Corporation.

A.2 SUBSYSTEM OVERVIEW

Figure A-l1 is a block diagram of the TU81 subsystem. The tape
transport is directly connected to a VAX CPU by a UNIBUS/LESI
interconnect. The LESI adapter (M8739) resides in any small
peripheral controller slot in the UNIBUS backplane. e LESI
relieves the Controller of UNIBUS overhead such as supervising
NPR transfers and generating interrupts. It also simplifies
communication with the I/0 page registers.
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The TMSCP Adapter contains the Controller interface to the LESI,
the interface to the Formatter and the microprocessor-based
intelligent conroller. The Controller fetches and translates
Host-transmitted command messages to TU81 Formatter commands.
It also encodes TU81 Formatter and drive status into messages
and delivers them to the Host. In addition, it supervises
bi-directional data transfer between the Host and Unit.

The Formatter receives commands from the from the Controller and
converts them to motion and data transfer operations to the
drive. Data received from the Host via Controller is converted
to PE or GCR format and passed on to the drive. Data received
from the drive is error corrected, converted and passed to the
Host through the Controller.

The Tape Drive 1is the physical transport itself with the
read/write electronics, servo control and panel switches. For
purposes of MSCP definition, the Formatter and drive are defined
as the 'Unit' and the TMSCP Adapter as the 'Controller'.

A.3 SOFTWARE/FIRMWARE OVERVIEW

In a computer system that uses an MSCP mass storage subsystem,
the I/0 controller in the peripheral device contains the
intelligence to perform the detailed 1I/0 tasks. This
arrangement allows the Host to simply send command messages
(such as requests for reads and writes) to the I/O controller
and to receive responses messages back from the controller. The"
Host does not concern itself with the details such as device
type, media geometry and format, error recovery, etc.

A.3.1 Host Architecture

The Host uses two layer of software to communicate with the tape
subsystem. They are a ''class driver'" and a 'port driver'. The
class driver is the higher software layer and is concerned with
the tasks to be performed. The class driver's knowledge of
details is limited to the general device class (such as disk or
tape) and the capacity of the device. The class driver is not
concerned with the communication 1link (I/0 bus and adapter),
controller or the exact model of the device being used.

The port driver is the lower software layer that is concerned
only with communication services such as passing the messages
over the communication 1link. The port driver is not aware of
the messages' meaning and is not concerned with the exact type
of the I/O controller or the storage unit. However, it is
tailored to the type of I/0 bus used in the subsystem. The
LESI-UNIBUS adapter is driven by a UNIBUS port driver. Each
driver (software layer) has its own level of responsibilities
and shields the other from unnecessary load and details.
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A.3.2 1/0 Controller Architecture

In the device I/0 controller, there are also two corresponding
levels of software. The lower of these two is also a port
driver and like the port driver in the Host, is only concerned
with passing messages back and forth over the communication bus.

The higher layer of controller software is a "TMSCP Server'. It
constitutes the intelligence of the I/0 controller and therefore
defines it functionality. The TMSCP Server concerns itself with
determining the number of devices, their type, geometry, unit
number, availability, status, etc. The TMSCP Server receives
requests from and sends responses to the Host. It optimizes the
requests, performs the data handling and data I/0 operationms,
and saves the data in the buffer if necessary.

The TMSCP Server performs error detectin and recovery, and
reports any significant errors to the Host. Because of this
function, the Host sees a 'perfect media'", an important
characteristic of an MSCP subsystem. That is, the Host only
needs to report the errors to the higher level (user) software,
as the TMSCP Server performs all error recovery and media defect
(bad block) handling. .

Figure A-2 1is the software/firmware block diagram of the

subsystem. The following paragraphs summarize the operation of
each block. :

The Class Driver performs the following functions:

1. Establishes a connection with the TMSCP Server via the
Hos; and Controller Port Driver.

2. Builds commands in Message Format to be delivered via the
Port Driver to the TMSCP Server.

3. Receives Response Messages from the TMSCP Server via the
Port Driver. :

4. Interrogates the status from the Response Messages.
5. Establishes the data buffer via the Host Port Driver for

bi-directional data transfer between Host Memory and Tape
Drive. _
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The Host Port Driver peforms the following functions:

1. Initializes synchronization of the connection between the
Class Driver and the TMSCP Server via the Controller Port
Driver.

2. Supervises the integrity of the connection by monitoring
the communication mechanism for error conditions and
re-establishes connections on Power Fail.

3. Establishes and supervises the communications area in
Host Memory for bi-directional message transfers between
the Class Driver and TMSCP Server.

4. Maintains control of the data buffer in Host Memory under
direction from he Class Driver.

5. Maintains Flow Control of commands to the TMSCP Server.

The Communications Mechanism 1is the hardware, physical
interconnect between the Host and the TU81 tape tranmsport. It
consists of the UNIBUS, the LESI adapter and associated logic in
Bhf Host and Cotroller to support the Host and Controller Port
rivers.

The Controller Port Driver performs the following functions:
1. Responds to and supports the Host ©Port Driver
initialization to establish the connection between the
Class Driver and the TMSCP Server.
2. Performs diagnostic functions in the communications
mechanism and in the Controller to support the Host Port
Driver in maintaining the integrity of the connection.

3. Reports and defines all fatal error conditions detected
during the operation of the port.

4. Supervises delivery and receipt of Command and Response
messages from the Host Port Driver.

5. Supervises the Controller portion of bi-directional data
transfers between the Tape Transport and Host Memory.

The TMSCP Server performs the following functions:

1. Receives Command Messages from the Class Driver via the
Port.

2. Translates and interprets Command Messages into TUS81
Function Commands. :
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3. Transmits TU81 Function Commands to the Formatter.

4. Receives status information from the Formatter.

5. Encodes Formatter and Drive status information 1into
Response Messages to be delivered by the Controller Port
Driver.

A4 HOST TO CONTROLLER COMMUNICATIONS

The Host's class driver and the controller's TMSCP server route
their messages through the path of corresponding port drivers
and a hardware interconnect layer. The hardwre interconnect
(physical realization of the communication 1link) 1is the
communication mechanism. This communication takes place across
a link called a 'connection" (Figure A-3).

A.4.1 Connection States

The state of the connection is directly equivalent to the state
of the controller of TMSCP server with respect to the class
driver. Controller states are as follows:

o CONTROLLER-ONLINE - only if the connection is established and
functioning.

o CONTROLLER-AVAILABLE - the connection is NOT established but .
it 1s believed that it CAN be established.

o CONTROLLER-OFFLINE - the connection is NOT established and it
is believed that it CANNOT be set.

Three types of communication services are used across the
connection between a class driver and a MSCP server:

o Sequential Message Communication Service for MSCP control
messages.

o Datagram Communication Service for MSCP error log messages.

o Block Data Communication Service for data transfer between a
Host and device controller. That is, the contents of a named
buffer on one side of the link are transferred to a named
buffer on the other side of the link.
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A Unit (i.e. TU81 Formatter) can be in one of three states
re.ative to each class driver (in a Host) that is '"CONTROLLER
ONLINE" to an I/0 controller (TMSCP server). The unit states
are:

o UNIT-OFFLINE - If a formatter is OFFLINE to an 1/0
controller, the addressed tape transport connected to the
offline controller is also offline to a host.

o UNIT-AVAILABLE - Tape transport must be powered up, online to
the formatter, have a tape loaded, and be ready to perform
I/0 when the Host brings it online.

o UNIT-ONLINE - With the formatter and the controller both
online, the transport is ready and able to satisfy normal
host requests and the Host has issued a successful ONLINE
command.

A.4.2 Flow Control
Especially critical to MSCP is the concept of Flow Control which
is used to control, buffer, and handle the data flow.

Flow Control provides data buffering and overflow control for
sequential message and block data communication services. The
datagram communication service does not use flow control. 1if no
buffers are available, the 1incoming datagrams will Dbe
discarded. The probability of datagram delivery is based on the
ability of the receiver (i.e. the class driver) to always have
the buffers queued for incoming datagrams. :

When a potential receiving process queues a buffer for receiving
messages on a connection, the presence of this buffer is
transmitted (via the underlying communications service) to the
potential sending process at the other end of the connecton.
This message, while notifying the potential sender of the queued
buffer, grants the sender a credit, which is the privilege to
send the message. Therfore, the messages will only be sent when
the sender knows that the receiver has queued a buffer with
enough capacity to receive the messages.

Typical implementation of the flow control is based on the use
of a counter in the port driver which holds the process credit
balance for each partner involved in the communication process;
that is, the number of queued receive buffers minus the number
of messages that have been sent. Every time the process's
partner queues the receive buffer, a message is sent causing the
counter to be incremented. Every time the message is sent, the
counter is decremented. The messages may only be transmitted
when the counter (credit balance) is greater than zero.



A.5 M8739 LESI ADAPTER

The M8739 LESI UNIBUS Adapter is a quad height module which
plugs into any small peripheral controller slot in the UNIBUS
backplane. It interfaces the UNIBUS to the intelligent
controller in the transport. The M8739 performs the following
functions:

1. Enables the I/0 controller to send and receive data (via
Direct memory access) to and from the Host's memory.

2. Enables the I/0 controller to interrupt the Host.

3. Enables access to two UNIBUS registers - Initialization
and Polling (IP), and Status, Address and Purge (SA).

In the LESI Interconnect, the M8739 is always a slave to the
controller. The controller initiates all operations and the
adapter response upon completion of the command or data block
transfer.

Figure A-4 is the M8739 Block Diagram.

A.5.1 Data Transfers

Before 1initiating an NPR, the controller writes the host
starting address for the NPR into the address register. The
controller initiates the NPR by writing into the command
register: Do an NPR, with a direction bit and the word count. .
The address register increments with each data transfer occuring
on the host interface.

The M8739 transfers data to and from the controller in blocks of
16 words. Multiple block transfers occur without reissuing the
command or rewriting the starting address (except in Byte
Mode). This is done by transferring 16 more data words into or
from the adapter RAM. The DO NPR command restarts when an
overflow of the word count is detected by the adapter. Each
successive block transfer must start at RAM address 0 and be 16
words long. If a shorter block has to be transmitted at the end
of the burst, DO NPR is cleared first, then the word count is
modified before the controller reissues DO NPR and sets up the
RAM. Multiple block transfers can be prevented by clearing DO
NPR at the end of each block transfer.

Byte operation occurs in single byte transfers at the beginning
and end of a record. All data inside the record is in word
format and all word transfers are executed in block sizes
specified by the Host. The adapter gives up the Host bus at the
end of every byte transfer. Therefore, after each single byte
transfer, the controller writes the starting address and issues
a new command.
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Parity is generated and checked on both the controller and the
host interfaces. The adapter informs the controller of the
completion of the data block transfer by asserting ATTENTION.

A.5.2 Interrupts

The adapter card also executes Host interrupts. First, the
controller writes the interrupt vector into RAM location zero,
then initiates the interrupt by writing into the command
register the DO INTERRUPT command with zero address and word
count bits.

A.5.3 UNIBUS Registers

The M8739 adapter also operates as a slave device to the host
when it runs from the TMSCP Controller. The adapter holds the
addresses of two UNIBUS registers, Initialization and Polling
(IP) and Status, Address and Purge (SA) which are used for
control of the port.

o IP Register Function

1. Host write to IP causes a 'hard" initialization of the
port and controller.

2. Host read from IP (when the port is operating) sets POLL
bit in the adapter status register.

o SA Register Function

1. Host write to SA during 1initialization sends host
specific parameters to the port (adapter and controller).

2. Host read from SA during initialization gets data/error
information relating to the initialization process.

3. Host read from SA during normal operation gets status and
fatal errors.

4. Host write zeros to SA during initialization or normal

operation signifies a successful adapter purge in
response to a port initiated purge request.
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A.6 TMSCP CONTROLLER MODULE

Figure A-5 is a block diagram of the TMSCP Controller Meocdule.
The LESI Interface is the interconnect between the TMSCP Card
and the Host. The Formatter Interface is the interconnect
between the TMSCP Card and the TU81L Formattter. The
Microprocessor Controller on the TMSCP Module contains the
Microprocessor RAM Memory, ROM Memory and support 1logic to
execute the translation of MSCP protocol to TU81 specific
functions.

Figure A-6 is a block diagram of the Microprocessor Controller.
The Microprocessor controls the execution of the Controller Port
Driver Firmware and the TMSCP Server Firmware. It also controls
all hardware 1/0 via the PIAs and Latency Buffer. The 16K x 9
ROM Memory contains the microcode for the TMSCP Server and Port
Driver as well as additional functionality required internally.
The 1K x 9 RAM Memory provides temporary storage for Command
Packets, End Packets and Error Log Messages. It also provides
scratch pad memory to support the ROM-based firmware.

A.7 THE UNIT
The rest of the TU81 Subsystem is referred to as the Unit.
Figure A-1 is a functional block diagram of the TUS81.

Refer to paragraphs 4.9 and 4.10 of this manual for information
on Formatter modules and interface signals.
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APPENDIX B

B.1 TAPE TRANSPORT CONFIGURATION SELECTION

The TU81/TA81 has optional features and selectable addresses.
Option and address selection components are contained on the
Interface, Formatter Write, and Servo/Control Modules. Table
B-1 1lists these features and their associated jumpers and

switches. Refer to Figure B-1 for component locations.
Table B-1. TU81/TA81 CONFIGURATION
OPTION JUMPER /SWITCH FUNCTION
‘ INTERFACE MODULE
Channel Parity Wl (1-2) Parity bit not transferred

Check

with data from host.

Wl (2-3). Parity bit transferred
As Shipped with data from host.
Remote/Local w3 (1-2) Remote Density Select
Density * W3 (2-3)
As Shipped Local Density Select
Adaptive Velocity W5 (1-2)
Control (AVC) ** As Shipped AVC Enabled
W5 (2-3) AVC Disabled
Density Status w6 (1-2)
Option As Shipped Density Status Enabled
w6 (2-3) Density Status Disabled
Formatter/Device S1-OFF
Address Select As Shipped Formatter Address 0
Switches S1 to S4 S1-ON Formatter Address 1

S2-0OFF, S3-OFF

As Shipped
S2-0FF, S3-ON
S2-ON, S3-OFF
S2-ON, S3-ON

Transport Address
Transport Address
Transport Address
Transport Address

wWwNo=O
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Table B-1. TUSA/TA81 CONFIGURATION (Cont'd)

OPTION JUMPER/SWITCH FUNCTION

FORMATTER WRITE MODULE

Long Gap Select w1l (1-2) .

(PE§ As Shipped Variable Gap-0.6" to 1.2"
w1l (2-3) Fixed Gap-1.2"

Short Gap Select w2 (1-2) ,

(PE) As Shipped Variable Gap-0.6" to 0.9"
w2 (2-3) Fixed Gap-0.6"

Long Gap Select wl (1-2)

(GCR) As Shipped Variable Gap-0.3" to 0.6"
w1l (2-3) Fixed Gap-0.6"

Short Gap Select w2 (1-2) ‘

(GCR) As Shipped Variable Gap-0.3" to 0.45"
w2 (2-3) - Fixed Gap-0.3"

Long GaE or Short Gap selection is made by means of I/0 interface

line FLGAP.

Spare w3

SERVO/CONTROL MODULE

Write to EEPROM w1l (1-2) Active

Wl (2-3)
As Shipped Inactive
*

*%k

If the transport is configured in the local density mode (W3,
no jumper) and tape 1is positioned at BOT, alternately
pressing of the LOAD/REWIND switch will cause the unit to
alternately change density from PE to GCR and vice versa.
The HIGH DENSITY indicator lights when GCR is selected.

Jumper W5 - Adaptive Velocity Control. When this option is
used, rather than selecting 25 ips mode when low speed is
commanded, the transport enters a mode whereby the optimum
speed 1s chosen to match system requirements. If 75 ips mode
gives the best throughput, then this mode is used; the same
applies to 25 ips streaming and 25 ips start/stop modes 1if
the unit is in the PE mode. This choice of operating mode is
made automatically by the transport and does not require any
involvement by the system. ,
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The diagrams (Figures B-1 through B-5) are intended to
service personnel find and service the electronic modules.

READ WRITE
READ FORMATTER FORMATTER

AMP MODULE MODULE
MODULE
,—\

=

O

_\1'

/ .

A}
WRITE SERVO/ TMSCP OR STI POWER AMP
DRIVER CONTROL  MODULE MODULE
. MODULE MODUL
MA .0410-84
SHR-0445-85

Figure B-1. LOGIC MODULE LOCATIONS WITH TAPE DECK
' IN SERVICE POSITION

help
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Figure B-2. FORMATTER WRITE MODULE - JUMPER LOCATIONS
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Table C-1.

APPENDIX C

RELATED DOCUMENTS

TU81/TA81
Subsystem
User Guide

TU81/TA81
Pathfinder

TU81/TA81
Illustrated
Parts Breakdown

TU81 Magnetic
Tape Subsystem
Pocket Service
Guide

TA81 Magnetic
Tape Subsystem
Maintenance
Guide

874 Power
Controller IPB

TUS1 Field
Maintenance
Print Set

TA81 Field
Maintenance
Print Set

TU81-C Field
Maintenance
Print Set

EK-TUA81-UG

EK-TUA81-SV

EK-TUA81-1IP

EK-0TU81-PS

AA-Z786A-TC

EK-00874-1P

MP-01618

MP-02027

MP-02060

Contains functional and system
overview, installation, operation,
and user maintenance information.

Provides test documentation
(troubleshooting procedures,
diagnostic tests, fault and
sub-fault codes) for use by trained
service personnel.

Lists and illustrates TU81/Ta81
assemblies and replaceable parts.

Provides a quick reference to

installation, maintenance, and
repair procedures for trained

service personnel.

As a part of the HSCS50 Service
Manual, gives a quick reference
to installation, maintenance, and
repair procedures for trained
service personnel.
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" Appendix D - TAR1 SYSTEM INTERFACE

D.1 STI OVERVIEW

The TA81 tape subsystem conforms to DIGITAL Standard Tape
Interface (STI) protocol. STI is an asynchronocus ccommunications
protocol used by a family of tape mass storage device controllers.
Commands and responses are exchanged hetween the HSC and STI
interface by messages structured with a general format. Data I/0
is performed between a host and the HSC over the TI bus; data I/O
is performed bhetween the HSC and the STI interface module
(installed in the TA81) over the STI hus. The STI interface module
contains the intelligence under microprocessor control to convert
these messages to TA81 device specific commands and responses. The
STI concept allows future devices to be interfaced to the HSC
without requiring new HSC-based driving software.

LEGAL NOTICE

TMSCP and STI protocols and
documentation are the proprietary
information of Digitail FEquipment

Cornoration. UNIBUS/Q-BUS/BI-RBUS port
drivers and documentation for MSCP/TMSCP

products are also proprietary
information of Digital Equipment
Corporation.

D.2 SUBSYSTEM OVERVIEW

Figure D-1 is a block diagram of the TAR1l subsystem. The tape
transport 1is directly connected to up to two HSCs hy an STI
interconnect. A Tape Data Channel {TDC} instalied 1in the HSC
connects the HSC to the STI bhus.

The STI module contains the interface to the STI bus, the
interface to the formatter, and the micronrocessor-based
intelligent controller. The interface fetches and translates
HSC~transmitted command messages to TA81 formatter commands. It
also encodes TA81 formatter and drive status into messages and
delivers - them to the HSC. In addition, it sunervises
bi-directional data transfer between the HSC and the unit.

The tane drive is the physical transport itself with the
read/write electronics, servo control and panel switches. For
purposes of STI definition, the formatter and drive are defined as
the "unit," the TDC module as the "controller," and the STI module
as the "formatter."
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Figure D-1. SUBSYSTEM BLOCK DIAGRAM

D.3 STI BUS OVERVIEW
The STI bus carries signals between the controller and formatter.

The STI bus consists of four uni-directional lines. 1t is a serial
bus; all control, data, command, and response signals are sent
serially through these lines. The lines are shown in Figure D-2,
the STI Interface Block Diagram.

Two of the lines carry signals from the controller to the
formatter. One 1is a control line; the other carries commands and
data to be written to the tape.

The other two lines carry signals from the formatter to the
controller. One is a control line; the other carries responses and
data that has been read from the tape.

D.4 STI COMMUNICATIONS
Since STI signals are carried on serial lines, pulses received on
a line are grouped into "packets” so that they can be interpreted.

For example, pulses carried on the control lines are grouped into
16-bit packets; these are called "state"™ frames. Pulses carried on
the command and data line or response and data line are grouped
into 32-bit packets; these packets form "message" frames.
Information provided by each type of frame is discussed 1in the
following paragraphs.
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control line coming from the controller to
the formatter provides the following information.

Controller Receiver Ready - Indicates when the controller

is ready to receive a message frame.

Keep Going -

another read

Indicates

stay in streaming mode.

that the

controller will
or write command, so it wants the drive to

send



o

Clock Slow - Tells the formatter to decrease its clock to
below 8.8 MHz. This is a temporary condition; when the
controller negates this signal, the formatter can resume
transmission at its previous rate.

NOTE
The TA81 subsystem-is self-clocking. The
controller uses the formatter's clock to
match the transfer rate of the drive.
This allows the STI bus to accommodate
the range of transfer rates used by
different tape drives.

Initialize - Used by the controller to resynchronize
communications between the controller and the formatter.

A state frame on the control line coming from the formatter to the
controller provides the following information.

o

Formatter Receiver Ready - Indicates when the formatter
is ready to receive a message frame.

Attention - Indicates that the formatter requires the
controller's attention because the formatter's status has
changed.

Acknowledge - Indicates that a data transfer has been
successfully completed.

Data Ready - Indicates that data that has been read from
the tape 1is ready to be sent to the controller, or that
the formatter 1is ready to receive data to be written to
the tape.

Available - Used by the controller to determine which of
the following connection states the drive is in.

On-line State
Formatter enters this state from the available state when
it becomes dedicated to one controller. The formatter

must be in this on-line state for data transfers to take
place.

Off-line State

Formatter is not able to communicate with a controller or
perform any data transfers. A formatter can be off-line
to all connected controllers due to a power failure or
error condition; the formatter can be off-line to one of
its controllers if the port switch that connects it to
that controller is disabled.



Available State

Formatter 1is not dedicated to any controller. The
formatter sends this state continuously to all selected
controllers. When the formatter receives a valid command,
it enters the on-line state.

Unavailable State
Formatter 1is unavailable to one controller when it is
on-line to another controller.

o Parity - Provides odd parity check of the other state
signals in the frame.

D.4.2 MESSAGE FRAMES
A message frame is a 32-bit packet that is carried on the command
and data line or the response and data line on the STI bus.

A frame on the command and data line coming from the controller to
the formatter tells the formatter what operation the host wants
the unit to perform. The entire command may take several frames:
one frame provides the opcode for the operation, as many as 62
frames list the parameters for the operation, and a final frame
provides a checksum. The same command and data line is wused to
send data from the controller to the formatter when a write
operation is performed.

A frame on the response and data line coming from the formatter to
the controller tells the controller the result of the previous
operation. The same response and data line is used to send data
from the formatter to the controller when a read operation is
performed.

Figure D-3 provides the STI Data Control Bilock Diagram.
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