EDUCATIONAL SERVICES
DEVELOPMENT AND PUBLISHING
UPDATE NOTICE

TSVO0S5 Tape Transport Pocket Service Guide
EK-TSV05-PS-CNI1
October 1985

Peel the back off this update notice and attach it to the inside front
cover of your pocket service guide. Write the changes on the
indicated pages in your pocket service guide.

CHANGED INFORMATION

Page ix: Model Variations — TS05-BA, Change TS05-AA +
H9642 + 874A to TSO05-AA + H9642 + 874D.

Page 6: First bulleted item - Change 874A to 874D.
First entry under Specifications — Change 874A to 874D.
Bottom of page — Change input current from 12 A to 24 A.

Page 7: Top of page - Change NEMA 5-15P to NEMA L5-30P.
Under Output Current — Change both occurrences of 12 A to
24 A. |

Page 11: Table 3-2 header should read: LSI-11 Interface Control
Module Factory Switchpack Settings (Address ES7 = 772520,
Vector ES8 = 224).

Add an ending sentence to the NOTE that reads: For 22-bit
addressing, the extended features switch E58-9 must be ON.

Page 30: Change the NOTE to read as follows:

NOTE

1. With tape placed in the sensor path and no
BOT or EOT marker, the reading should be
less than .5 volts,

2. With a BOT marker, the reading should be
more than 2 volts.

3. Shielding the BOT and EOT sensors from

ambient light may be necessary to avoid
erroneous indications.

Page 41: Test 23 - Add this ending sentence to the opening state-
ment: "It also may be used to demonstrate the tape drive 100 ips
operation to a customer.”

Page 83: Section 5.6.9 — Change the Read/Write Assembly part
number from 29-24080 to 29-80682.

Page 93: Section 6.2 - Change Head Assembly part number from
29-24080 to 29-80682.
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PREFACE

The 7SVO05 Tape Transport Pocket Service Guide enables
field service engineers to troubleshoot and maintain the
TS VOS5 tape transport subsystem to the field replaceable unit
(FRU) level.

Additional documents that contain information about the
TSVO0S5 tape transport subsystem are:

® 7TSVO5 Tape Transport Subsystem User’s Guide
(EK-TSV05-UG-001)

® 7SVOS5 Tape Transport Subsystem Technical Manual
(EK-TSV05-TM-001)

® TSVO0S5 Tape Transport Subsystem Installation Guide
(EK-TSV05-IN-001)

Throughout this pocket service guide, references are
made to the TSVOS and the TSO0S5. The TSVOS 1s a com-
plete tape transport system that is compatible with the
PDP-11/23 by way of the M7196 interface module. The
TSO0S5 is the tape transport only and it is an integral part of
the TSVO0S5 tape transport subsystem.

Model Vanations:

® TS05-AA Tape Transport 120 V, 50/60 Hz
® TSO5-AB Tape Transport 240 V, 50/60 Hz
® TS05-AC Tape Transport 100 V, 50/60 Hz
® TS05-AD Tape Transport 220 V, 50/60 Hz
® TSO05-BA TSO05-AA + H9642 + 8/4A
® TS05-BB TSO05-AB + H9642 + 874B
® TSO5-BD TS05-AD + H9642 + 874B

® TSVO5-AA TSO05-AA + M7196 + cables
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® TSVO5-AB  TSO5-AB + M7196 + cables INTRODUCTION AND
DESCRIPTION

® TSVO5-AC TS05-AC + M7196 + cables

® TSVO5-AD TS05-AD + M7196 + cables

1.1 INTRODUCTION

This chapter gives a general description and a listing of
Fhe specifications for the TSO5 tape transport. It also
includes a feature summary of the TSVOS tape transport

subsystem and the controls and indicators of the TSOS tape
transport.

® TSVO5-BA TS05-BA + M7196 + cables
® TSVO3-BB TSO5-BB + M7196 + cables

® TSV0O5-BD TS05-BD + M7196 + cables

1.2 GENERAL DESCRIPTION

The TSVOS tape transport subsystem is a low cost, medi-
um performance, 9-track, magnetic tape storage system
designed for computer systems that use the LSI-11 bus, and
Is compatible with *“MS’’ device driver software. Reading
and writing are normally performed at a tape speed of 25
inches per second (in/s). Data is recorded at 1600 bits per
inch (bits/in) and is phase encoded (PE) using standard for-
mat recording techniques as outlined by ANSI.

The TSVOS consists of a tape transport with an integral
formatter and a single, quad-size, LSI-11 bus inter-
face/controller module. This interface/controller module
plugs into any quad-sized slot in an LSI-11 bus backplane.

1.3 GENERAL SPECIFICATIONS

A

(IT'S0S only)

Height: 22.23 ¢m (8.75 inches)
# Width: 48.26 cm (19.00 inches)
.' Depth: 61.59 cm (24.25 inches)
? Net weight: 36.36 kg (80.00 pounds)
? Operating 15°C to 32°C
b temperature: (59°F to 90°F)
g Relative humidity: 20% to 80% non-condensing
== ACinput power: 100, 120, 220, 240 Vac

_ (+7% to — 15%)

= ‘




2 INTRODUCTION

Input-line frequency:
Power consumption:;
(M7196 only)

L.SI-11 bus Loading:

Power Consumption:

49 to 61 Hz

270 watts (maximum)

DC — one load
AC — three loads maximum

+5V,6.5A maximum

1.4 FEATURE SUMMARY

Tape loading:
Tape speed:

NOTE

Automatic self threading

63.5 cm/s (25 1n/s)

A tape speed of 254 cm/s (100 in/s) is optionally
available with special software.

Rewind speed:

Data density:

Tape
specification:

Width:
Thickness:

Reel sizes:

457 cm/s (180 1in/s) average
731.52 m (2400 ft) reel

1600 bits/in(phase encoded
format)
ANSI X3.39-1973

Computer grade
(ANSI X3.4-1976)

1.27 ¢m (0.50 inches)
1.50 mil

17.78 cm (7.00 1n) 182.88 m
(600 ft) capacity

21.69 ¢cm (8.50 in) 356.76 m
(1200 ft) capacity

26.67 cm (10.50 in) 731.52
m (2400 ft) capacity

3 11 1 e
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1.5 CONTROLS AND INDICATORS

The TSV0S 1s easy to maintain and easy to operate.
Figure 1-1 shows the control panel of the TSV05 with each
switch and indicator identified. Table 1-1 explains the func-
tion of each switch and indicator.

UNLOAD WRITE POWER
INDICATOR INDICATOR SWITCH

\

LOAD/REWIND ON-LINE
INDICATOR INDICATOR

ENTER
INDICATOR

YAV NS )
o UNLOAD  omune L URTE enten g l\ Y

e

UNLOAD TEST
SWITCH SWITCH

l
REWIND ON-LINE ENTER
SWITCH SWITCH SWITCH

ME4AR1 2

Figure 1-1 TSVO0S5 Controls and Indicators

Table 1-1 TSV0S Controls and Indicators

Item Function

Load/Rewind When on, the beginning of tape (BOT) tab 1s positioned
Indicator at the BOT photosensor. When flashing, the TSVO0S 1s

executing either a load sequence or a rewind sequence.

Unload Flashes during an unload sequence. When the unload
Indicator sequence 1s complete, the unload indicator remains on.

On-Line When on, the TSVO035 1s in an operating mode and capa-
Indicator ble of communicating with the host controller. When off,

the TSV05 cannot communicate with the host controlier.

Write When on, the TSV05 may be placed into the write mode
Indicator of operation, placing information on the tape that is
installed. (Write enable ring is installed on media.)

Enter When on, a fault or test condition is present. This indica-

Indicator tor, along with the other indicators, gives a faulted con-
dition code.

Power Turns the TSVO5 on or off. If the power switch is

Switch pressed to the right, power 1s applied to the TSVO5. If
the power switch is pressed to the left, power 1s removed
from the TSVO03.

Enter Used to enter test data.

Switch

Test Used to enter test data.

Switch
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Table 1-1 TSV0S Controls and Indicators (Cont)

Item Function

On-Line When pressed for the first time, the TSVOS s placed 1n

Switch an on-line condition and is able to communicate with the
host controller.
When pressed for the second time, the TSVO035 is placed
in an off-line condition and is unable to communicate
with the host controller.

Unload When pressed, the tape unloads trom any point. The tape

Switch rewinds and unloads automatically. When the tape is
unloaded. the access door unlocks, allowing access to
the tape reel.

Rewind When pressed, the tape rewinds to the BOT marker on

Switch the tape.
ey —
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SYSTEM
CONFIGURATION

2.1 INTRODUCTION

The TSVO3S tape transport subsystem consists of a tape
transport with an integral formatter and a single, quad-size,
LSI-11 bus interface/controller module (M7196). The
M7196 plugs into any quad-sized slot in an LSI-11 bus
backplane and communicates with one tape transport. The
M7196 1s electrically and functionally compatible with the
““Q22” version of the LSI-11 bus (it can generate 22-bit
addresses 1n order to read and write data that is located in
the CPU main memory).

The TSVO0S-A tape transport subsystem is made up of the
following components:

® M7196 control module

® TSO5-A tape transport

® Two 70-16855-08 cables

The TSV05-B tape system includes the following addi-
tional components:

® 874 power controller

® HO9642 cabinet

Refer to Figure 2-1 for the TSVOS tape transport subsys-
tem block diagram.

2.2 POWER CONTROLLERS (874A AND 874B)
The 874 power controller serves two basic functions on
the TSVO0S-B system:

® Provides a convenient ac power distribution point, and

® Filters the ac power source for the TSVO0S.
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T

M7196

INTERFACE/CONTROL
MODULE

TRANSPORT
BUS

TS056

TAPE TRANSPORT

MK - 3504

Figure 2-1 TSVO05 Tape Transport
Subsystem Block Diagram

There are two different 874 power controllers used on the
TSV05-B systems:

® R874A — Usually present on units that remain tn the
United States.

® R}74B — Usually present on units that ship outside the
United States.

Specifications

874 A

Input voltage: 90 to 132 V (single phase) measured
phase to neutral.

Input frequency: 47 to 63 Hz

Input current: 12 A at 120 Vac

al

1P o

}
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Power cord 3-wire #14 A.W.G.
and plug: NEMA 5-15P™ (Figure 2-2)

15A
1-PHASE

NEMA #5-15P
DEC #90-08938

90-08939

120/208V
JOA
1-PHASE

UNITS BUILT
PRIOR TO FEB 83

NEMA #L5-30P
DEC #12-11193

L5-30R
12-11194

2200240V
15A
1-PHASE

6-15R
12-11204

NEMA #6-15P
DEC #90-08863

MK 3588

Figure 2-2 874-B and 874-D Plug and Cable
Configurations

Output voltage: Ntol132V

Output frequency: 47 to 63 Hz

Output Current: 12 A per outlet at 120 V. (Total load
current not to exceed 12 A.)

8748

Input voltage: 180 to 264 volts (single phase) meas-
ured phase to neutral.

Input frequency: 47 to 63 Hz

Input current: 12 A at 240 Vac
Power cord 3-wire #14 A.W.G.
and plug: NEMA 6-15P™ (Figure 2-2)

Output voltage: 80 to 264 volts

NEMA 5-15P™, 6-15P™, and L5-30P™ are trademarks of the
Barber Electric Manufacturing Co.
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-HJ

Output frequency: 47 to 63 Hz

Output current: 12 A per outlet at 240 V. (Total load
current not to exceed 12 A.)

2.3 TSV05S CABLING AND INTERCONNECTING
Figure 2-3 shows the proper cabling of the TSO05 tape

drive to the 874 power controller and to the M7196 control

module.

NOTE
The TSO0S5 tape drive power cord (which is eight
feet long), is always connected to a ‘‘switched’’
source on the 874 power controller.

TS05H

..

NOT USED

ey
TO
M7196

CONTROL
—j] o
70-16855-8 TO
J1
-
TO ANY
SWITCHED
OUTLET ON

874

ME .- 3654

Figure 2-3  TSVO05 System Cabling (from the Rear of the TS0S
Tape Transport)

T
T
T
T
T
T
T
T
r
T
T
T
T
-
-
e
——

BOARD
CONFIGURATION

3.1 INTRODUCTION

This chapter contains information about the drive/
formatter module and the LSI-11 interface (M7196 contro!
module).

3.2 DRIVE/FORMATTER MODULE |[Figure 3-1
(29-24086)]

Refer to Table 3-1 for the factory switchpack settings on
the drive/formatter module.

NOTE

The drive/formatter resistor termination packs
must be installed for proper operation.

DRIVE/FORMATTER
SWITCH PACK

DRIVE/FORMATTER
RESISTOR PACKS

Mx.3693

Figure 3-1 Drive/Formatter Module
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Table 3-1 Drive/Formatter Module Factory

Switchpack Settings
Switch Setting Function
S1i On Unit select ()
S2 On Unit select |
53 Oftt Spectal IRG
54 On Unit select 2
S5 On External parity select
S6 Off Internal parity generator
87 Oftf Reserved
S Ott Reserved
NOTE

Ensure that switch settings of all spare modules
are in compliance with Table 3-1 before using.

3.3 LSI-11 INTERFACE CONTROL MODULE
|Figure 3-2 (M7196)]
Refer to Table 3-2 for factory switchpack settings on the
L.SI-11 intertace control module.

IR | I |
D1 D2 D3
JZ(—'L E‘A [ (: 55\_.11
W6
|
w3 W2
uw\jnrﬁ \$/w1
e EDf |
. TL

12345678910

OFF
ON

OFF

HHAd00E0:

FACTORY JUMPER CONFIGURATION IS:
W1, W2, AND W3 ARE REMOVED.
w4, wh, AND WE ARE INSTALLED.

MEKAHT]

LSI-11 Interface Control Module (M7196)

Figure 3-2
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Table 3-2 LSI1-11 Interface Control
Module Factory Switchpack
Settings {(Address = 772520,

Vector = 224)

Switch Setting Switch Setting
oo
ES8-1 Off ES7-1 Off
ES8-2 On E57-2 On
ESB-3 Off ES7-3 Off
E58-4 OFF ES7-4 ON
ES8-5 On ES7-5 Off
ES8-6 Oft E57-6 On
ES8-7 On E57-7 Off
E58-8 Off ES7-8 On
E58-9 Off ES7-9 Off
E58-10 On ES7-10 Off

On — Enabled

Off — Dasabled

NOTE

E58-1 through 7, vector address (bit 8 through
bit 2); E58-8, read/write buffering (normally
off); E58-9, extended features (normally off);
ES58-10, address bit 12; and E57-1 through 10,
address bits 11 through 2, respectively.

3.4 STANDARD ADDRESS ASSIGNMENTS
The standard addresses used for the LSI-11 interface
module are listed below.

Istumit 772520
2nd unit 772524
3rd unit 772530
4thunit 772534

3.5 STANDARD VECTOR ASSIGNMENTS
The standard vectors used for the LSI-11 interface mod-
ule are listed below.

Istunit 224

2nd unit ¥
3rd umit ¥
4thunit *

* Rank of 37 in floating vector area starting at 300.
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J.6 DRIVE/FORMATTER AND LSI-11
DIAGNOSTIC LED INDICATORS
Four LED indicators are available to help in fault isola-
tion of errors 1n the TSOS tape transport. One LED is on the
drive/formatter module and three LEDs are on the LSI inter-
face module. The indication given by these LEDs, when
used properly, will save time in troubleshooting.

3.6.1 Drive/Formatter Fault LED (Figure 3-1)

The drive/formatter tault LED 1s located on the right side
of the module opposite the third power transistor, as count-
ed from the front of the module, and about 2.54 ¢m (1 in)
behind the module relay, as viewed from the front of the
TS05. The following 1s a listing of the indication.

Off = Normal condition

On = When the fault LED on the drive/formatter mod-
ule 1s lit, the following conditions exist:

® Microprocessor problem, or

® Power problems within the TSO05. (Refer to
Table 4-1)

NOTE
When this LED is lit, the tape will not move.

3.6.2 LSI-11 (M7196) Controller LEDs (Figure 3-2)

The LSI-11 interface controller module has three LEDs
located between J1 and J2 of the module. The following is a
listing of the indications.

D1
Oft = Normal condition
On = Indicates that the subsystem ready bit 7 is a logic zero

D2

Bhinking = Normal condition (this exists during self-test
diagnostics)

On = Indicates an error in the self-test diagnostics

R O e s o e
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D3

Off = Normal condition (this indicates that the tape subsys-
tem 1s idle)

On = Indicates that the TSO5 is causing the LSI-11 bus to
hang-up
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4.1

TROUBLESHOOTING AND
DIAGNOSTICS

INTRODUCTION

This chapter aids in diagnosing common TS03 tape trans-
port hardware problems.

4.2

SYSTEM TROUBLESHOOTING PRECHECKS

Before using the troubleshooting or diagnostic routines,
perform the following:

4.3

Inspect the entire TSOS tape transport for signs of dam-
age or overheated components.

Check system/module cables for loose connections or
damaged cables/wires. (Replace as needed.)

Verify the symptoms as given by the customer before
removal/replacement procedures are performed.

Listen for unusual noises while the TS03 tape transport
is operating. These may indicate mechanical malfunc-
tions.

NOTE

After performing any maintenance procedure,
proper system operation must be verified
before the TSVO0S tape transport subsystem is
returned to the customer.

SYSTEM TROUBLESHOOTING

Table 4-1 lists hardware problems which can be traced to
a failing system field replaceable unit (FRU). Table 4-1 lists
the symptoms in the following categories:

Power problems,

Tape loading problems,
Tape reading problems,
Tape writing problems, and

Tape rewind problems.

15
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; - Table 4-1 TSVO05 Tape Transport Troubleshooting Chart (Cont)
The table lists a symptom, a possible cause of the symp- . pe P

tom, and the corrective action for the possible course. The
corrective actions arc printed 1n Italics.

Symptom Possible Cause/Corrective Action

NOTE
If you have an error that cannot be cleared, perform the following:

Table4-1 TSVO0S Tape Transport Troubleshooting Chart

e

® Power down the TS0S tape transport,
Symptom Possible Cause/Corrective Action

® Press and hold the test button,

NOTE

® Power up the TSOS tape transport, and
If you have an error that cannot be cleared, perform the following: wer up pe port,

® Release the test button after five seconds.
® Power down the TS0S5 tape transport,

If the error is not cleared by this procedure, replace the drive/formatter
module.

Mhow omsmg tvabieoms | 1w

® Press and hold the test button,

® Power up the TSO0S tape transport, and

® Release the test button after five seconds.
CAUTION

If for any reason the top cover of the TS0S must be opened when trouble-
shooting problems dealing with tape loading, the interlock circuits of the
TS05 must first be overridden. To override the TS0S interlock circuits,

run test 33 (Section 4.8.8).

W
All indicators except BOT marker was not detected within the first
load are flashing. 10.67 m (35 ft) of the tape.

ﬂ%HHfH A

If the error is not cleared by this procedure, replace the drive/formatter
module.

¥

e oo T

TSV(OS will not turn on. Power cord 1s disconnected from power

source or fuse located in the power supply is
bad.

Check the tape for the BOT marker. Refer to
test 22 to check the BOT sensor.

Connect power cord to power source or

replace the bad fuse.

All indicators except 1. Tape reel inserted upside-down.
Front panel indicators Power supply assembly problem. T unioad are flashing.
remain on. Insert the reel correctly.
Replace the TS0S5 driveiformatier module or

! bl 2. Either the tape-in-path sensor or the
power supply assembly.

photo-transistor failed.

Front panel indicators 1. Power supply assembly problem.
remain oft. Refer 1o test 31 to check the tape-in-path
Replace power supply assembly. . Senor .
- . All indicators except Load operation attempted without a reel of
Front panel indicators 2. AC power switch problem. _ . .
test are flashing. tape inserted in the TS0S.

come on tor approxi- _ |
. . 1. Open the top cover; verify that the reel is
mately one second and Replace ac power switch.

th f seated on the supply hub. If not, try the

en go off.
i . load operation again. During load

3. Front panel switch problem. . . :

operation, verify supply servo rotates in

Replace front panel switch. counterclockwise direction. Refer to test
Front panel indicators Drive/formatter logic problem. 11 to check the supply servo.
come on for approx1- 2. If reel is seated and the supply hub is
mately one second then Replace the TSOS drive/formatter module . _ rotating counterclockwise, refer 10 test

go oft briefly, only 31 1o check the reel seat sensor.

to come back on and re-

main on.
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Table 4-1 TSV05 Tape Transport Troubleshooting Chart (Cont)

Symptom

Possible Cause/Corrective Action

Load and unload indi-

cators are flashing.

FThe TSO5 has detected more than 1127 m
(3500 tt) of tape beyond the BOT marker.

[. Usually caused by a long reel of tape. Try

a different reel of tupe .

b

Refer 1o test 14 1o check the tachometer

position logic.

On-hine indicator 1s

flashing.

Tension arm movement has exceeded the
range of normal operation during the load
sequence.

Only occurs during load operuation. Open the
top cover and verify that the tape is properly
wrapped around the take-up hub. If so, check

the compliance arm and run test 24

Unload and on-line

indicators are flashing.

The TS05 has received a write command with

a write-protected reel of tape loaded on the
TS05.

/. Reset error code and reload tape. If the
write test indicator is off, refer to test 31

10 check the file-protect sensor.

2. If the write test indicator is on, run logic
diagnostics to check the interface line 1o
the controller.

Unload and test indi-

cators are tlashing.

The digital-to-analog converter failed to zero

Oon power up.

Replace the drive/formatter module .

Testindicator s
flashing.

Failure of supply hub lock mechanism
occurred.

1. Fatlure only occurs during the loading
sequence. If the reel appears to lock cor-
rectly, refer to test Il to check the /A

converter.

2. Refer to test 32 10 check the hub lock

solenoid .

Load, unload. and test

tndicators are flashing

R T e

Take-up servo EMF is not in agreement with
the digitally derived velocity reference during
tape-load operation

TROUBLESHOOTING 19

Table 4-1 TSVO0S Tape Transport Troubleshooting Chart (Cont)

Symptom

Possible Cause/Corrective Action

I. Failure only occurs during loading
operation. If take-up hub is rotating, fail-
ure is in tachometer circuit. If take-up
hub s not rotating, refer to test 11 to
check the take-up servo.

2. Refer totest 14 1o check the tachometer .

SESERTSSR

Load and enter indi-
cators are flashing.

The servo tension arm has exceeded its free

travel himits during any operation except those
functions of the load and unload sequence
where tape tension is not under arm control.

{. If the TSO5 missed the BOT or EOT mark-
ers, replace the drive/formatter module

or sensor.

2. Refer to test 24 to check the compliance

arm.

3. Refer to test 11 1o check the servos and

the DI/A converter.

Doors do not lock or
unlock. Operator un-

able to insert tape
into the TSO0S.

Door lock malfunctioning.

Refer to test 32 to check the door lock.

When dnive 1s placed
on-line, the tape
unloads.

Transport will not operate in an on-line mode.
Disconnect the cables between the TSV05 and
the computer system. If the problem stll
exists, replace the drive/formatier module.

All indicators are
flashing.

. After four automatic retries, the transport
cannot successfully complete the load
sequence.

Remove the damaged iape leader and

replace the BOT marker.

2. Tape leader may be excessively dam-
aged.

Remove the damaged rape leader and
replace the BOT marker.

All indicators except

Load operation attempted with the front on-
line are flashing. panel door or top cover

open.

Refer 1o test 32 to check the door lock.
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Table 4-1 TSV0S Tape Transport Troubleshooting Chart (Cont)
Symptom Possible Cause/Corrective Action
NOTE

If you have an error that cannot be cleared, perform the following:
® Power down the TS0S tape transport,

® Press and hold the test button,

® Power up the TS03 tape transport, and

® Release the test button after five seconds.

If the error is not cleared by this procedure, replace the drive/formatter
module.

T

e oo AMGASAESEPANEEAN |

TSVO0S has received interface commands prior

Load and on-hine indi-
cators flashing. to completion of previous commands. 1GO

should not go true until IDBSY goes false.
I.  Usually caused by svstem failure.

2. Refer to logic diagnostics 1o check the
interface signal IDBSY .

Illegal or undefined command was re- ceived
by the TSV05.
Check cables and interface command lines.

Load, unload, and
on-line indicators
flashing.

Because of controller error, tape travel beyond
the EOT marker has exceeded 13 feet.

Unload, on-line, and
test indicators are

flashing.
asning Refer to logic diagnostics to check I[EOT inter-

face line. This can be caused by faulty
software.

Unload and enter indi- Tape speed variations occurred in excess of

cators are flashing. 10% deviation from normal operating speed.
Problem usually caused by a bad tachometer
assembiy when drive i1s under system opera-
tion. A tachometer test i1s performed as part ot
the power-up diagnostic routine and may be
bypassed to allow access to other diagnostic
tests by pressing the test switch for 5 seconds

during power-up.

1. If failure occurs during power-up, check
thar take-up hub moves momentarily
counterclockwise during power-up. If
not, refer to test 11 1o check the take-up

Servo.

2. Refertotest 14 1o check the tachometer.

-QLJ

pln

!

i
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Table 4-1 TSV05 Tape Transport Troubleshooting Chart (Cont)

Symptom Possible Cause/Corrective Action

3. This test will fail if the take-up hub ship-
ping material is not removed.

Read errors during System is unable to complete data transfer.

system operation. L.
4 Pe To determine if errors are caused by read

logic, try to read a known good tape. If errors
still occur, replace the control module.

S — ullfr el

TSVO0S5 “‘run away’’ with Transport formatter no longer controlling the
data busy false.

tape motion.

Refer to test 14 1o check the tachometer,

Transport ‘‘run away ™’ Transport formatter no longer controiling tape

with data busy true. motion.

If transport was executing read operation
when run away occurred, check the read for-
matter. Refer to test 23 10 check the read for-
matter because this indication can be caused

by trying to read a blank tape.

oo

NOTE
If vou have an error that cannot be cleared, perform the following:

® Power down the TS0S tape transport,
® Press and hold the test button,
® Power up the TS0S tape transport, and

® Release the test button after five seconds.

If the error is not cleared by this procedure, replace the drive/formatter
module,

i A A

Transport 1ignores all System unable to 1nttiate any remote

commands sent by the commands.
Check interface cable connection berween the
TSVOS5 and the controller. Check the com-

mand lines.

controller or transport
executes a command
other than the command
1ssued by the controller.

System 1s unable to Invalid status indications from transport to

select transport. controller.

Check the interface cable connection to the
TSVO5. Check the rransport unit swiich

serings.
m
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Table 4-1 TSVO0S Tape Transport Troubleshooting Chart (Cont)

M
Symptom Possible Cause/Corrective Action

Write errors occur System is unable to complete data transter.

during system operation. To determine if errors are caused by the write
logic, trv to write on another tupe. If able to
create on a different tape, replace the defec-
tive tape. Refer to the TSVOS Tape Transport
Subsvstem User’s Guide (EK-TSV05-UG} and

clean the transport.
M

NOTE
If you have an error that cannot be cleared, perform the following:

e Power down the TS05 tape transport,

® Press and hold the test button,

¢ Power up the TS0S tape transport, and

® Release the test button after five seconds.

If the error is not cleared by this procedure, replace the drive/formatter

module.
I rl.ililf":l!‘ |

TapeRemiaprobbems) ||| 1]

Supply reel did not remain locked during tape

IR |'|\ RS

Load, on-line, and
test indicators are unload operation.
tlashing.
{. Iflast command sent to the TSVOS was an
unload command, refer to tests 22 and 23
to verify that the EOT/BOT sensors are

working properiy.

2. If drive failed during normal system
operation, refer to test 32 to check hub

solenoid.

Tape reel cannot be Tape is not wound completely on supply reel

removed from the TS05. of tape reel.

I. Following an unload operation, ensure
that the tape is wound completely on sup-
ply reel. Refer to test 22 and test 23 1o
check EOT/BOT sensors.

2. Refer 1o test 11 to check the tuke up servo

Clrcuit.

3. If a power failure has occurred, close the
top cover and front door and press

unload.
—w

J

Y,

|

¢
/

L
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Table 4-1 TSVO0S Tape Transport Troubleshooting Chart (Cont)

Symptom Possible Cause/Corrective Action
Tape 1s wound completely on supply reel.
If tape is completely wound on supply reel, the
tape reel should be unlocked. Refer to test 32
to check hub lock.
NOTE

The supply hub can be manually actuated as follows:

® Power down the TS0S tape transport,

® Open the top cover and front door,

®  Press the white button to the left of the tape loading label, and

® Manually turn the tape reel to lock or unlock the three pawls.

4.4 ERROR CONDITIONS

An error condition is indicated by etther a steady tlashing
of the TSO0S5 front panel lights or by a quick, double-pulse
flashing of the front panel lights.

Whenever an error condition is present, refer to Table 4-1
for the indication and the corrective action to be performed.
[t the indication and corrective action cannot be found in
Table 4-1, clear the TSOS by performing the following:

1. Power down the TSO0S,

2. Press and hold the test button on the TSO3S front panel,

3. Power up the TSO3, and

4. Release the test button after five seconds.

NOTE

If the error condition is not cleared by the
above procedure, power down the TS05 and
replace the drive/formatter module.

4.5 TSV05SERVICE AID DIAGNOSTICS

The TSVO0S service aid diagnostics are both simple to use
and comprehensive. In order to simplify the descriptions of
the diagnostics, they are divided into the following:

® Manual service aid diagnostic loading (Section 4.6),
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NOTE

If while entering the service aid diagnostic you
make a mistake, or it takes you longer than 3
seconds to enter a service aid diagnostics, wait
for five seconds and then try again.

® TSO0S service aid microdiagnostics (Section 4.7),

® TSO5 service aid diagnostics run with the tape unload-
ed (Section 4.8), and

ST : : Example (no tape is loaded)
® TSOS service aid diagnostics run with the tape loaded ple ( P

(Section 4.9). To manually load test 11 (the supply and take-up servo

motor test), which causes the supply hub servo and the take-
up hub servo to cycle through forward and reverse move-

ments, proceed as follows:

NOTE

Before any diagnostic can be run, the TSV0S
must first be placed off-line. (This is for the
self-test diagnostics only.) To place the TSV0S
off-line, press the on-line indicator switch if it
is lit. If it is not lit, the TSVO0S is already ofl-
line.

1. Presstest (4),

2. Press enter (5),

4.6 MANUAL SERVICE AID DIAGNOSTIC
LOADING
Before any manual service aid diagnostics can be run on
the TSO3, they must first be manually loaded into the TS0S.
The following sequence is used to load all manual service
aid diagnostics. (Refer to Figure 4-1 for the difterent switch
locations).

3. Pressload (1),

4. Pressload (1), and

5. Press enter (3).

4.7 TS05 SERVICE AID MICRODIAGNOSTICS

1) (2) (3) (4) {9

4.7.1 Self-Test
When the TS0S5 is powered up, a self-test is automatically

performed to check the operation of the tape unit. During
the power-up sequence, all indicator lights on the front
panel remain lit for approximately one second. If after one
second all indicators go out, except the unload indicator, the
TSO05 is operating correctly. If any other indicators remain
lit, a failure has been detected by the built-in microdiagnos-
tics. (Refer to Table 4-1 for a description of the error condi-

tions as indicated by the front panel lights.)

re®Nr®N\Nr®\r &0,

—— 0AD AT
dhilgi'tiall '[805 bonnn  UNLOAD  ON-LINE  T0LF ENTER

MKIBT4

Figure 4-1 TS035 Front Panel Controls and Indicators

. Turn power on,

4.7.2 Service Aid Diagnostic Mode Operations
The TSOS service aid diagnostics are separated into two

groups:

2. Press write/test (4),

3. Press enter (9),

® Diagnostics that run with tape unloaded, and
4. Press the switch combination(s) that correspond to the

test that | run, . . .
that is to be ® Diagnostics that run with tape loaded.

5. Press enter (5) (this causes the diagnostic to start), and

6. Press write/test (4) (to exit the diagnostic).

HAGLTTIIIeaeaigamaai
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4.8 TS05 SERVICE AID DIAGNOSTICS RUN WITH
TAPE UNLOADED

NOTE

If you must observe mechanical operations
while any diagnostic is running, perform the
following before loading the diagnostic:

Press write/test, press enter, press on-line,
press on-line, press enter, and place the TS0S
in the operator maintenance access position

(Section 5.2.2).

:

?3
T,
T
T
T
T.
T,
T,
T
T
T
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T.
T.
T
i
T
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4.8.1 Test 11 (Supply and Take-up Servo Motor Tests)
This test is used to check the supply servo circuits and the
take-up servo circuits.

The servo motors are sequenced to rotate in the forward
or clockwise (CW) direction and in the reverse or counter-

clockwise (CCW) direction.
To load test 11, perform the following:

1. Press write/test,
2. Press enter,
3. Press load/rewind,

4. Press Load/Rewind, and

5. Press enter.
Corrective Action

I. Replace the drive/formatter module,
2. Replace the supply motor that does not turn, and

3. Replace the take-up motor.
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4.8.2 Test 14 (Tachometer Test)

This is an eight-part diagnostic that tests the tachometer
assembly in its four quadratures of operation, in both the
clockwise (CW) and counterclockwise (CCW) directions.
Therefore, only the take-up servo is activated during this
diagnostic.

During the first five seconds, all TSO5 front panel lights
are on. After five seconds, the first part of a four-part diag-
nostic (CW) starts automatically. After each section ot the
diagnostic is complete the front panel lights indicate the
results of the quadrature test.

To initiate the additional subtests in quadratures 2, 3, and
4 (in both CW and CCW directions), press the load/rewind
switch after the panel read-out 1s read.

NOTE

A good test result is when the front panel lights
of the TSO05 indicate a decimal value greater
than 2. If a decimal value of less than 3 is indi-
cated or if all the front panel lights are flash-
ing, replace the tachometer assembly.

Example

Good Indication

Load
Write
Rewind Unload On-Line Test Enter
(1) (2) 4) (8) 16)
% K
NOTE

The binary count value, as indicated by the
LEDs in this example, equals 5.

Bad Indication

L.oad Write
Rewind Unload On-Line Test Enter

(1) (2) (4) (8)  (16)

*

* Light on

TROUBLESHOOTING 28

NOTE
The binary count value, as indicated by the
LEDs in this example, equals 2.

To load test 14, perform the following:

1. Press write/test,

2. Press enter,

3. Press load/rewind,
4. Press write/test, and

5. Press enter.

Corrective Action

. Replace the drive/formatter module, and

2. Replace the tachometer.
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4.8.3 Test 22 (BOT Sensor Test)

This test 1s used to display the output voltage ot the BOT
sensor via the front panel indicators. To avoid erroneous
indications, shield the EOT/BOT sensor from all light. The
output of the BOT/EOT sensor can be monitored by con-
verting the tront panel indication to an voltage level by the
tollowing equation:

4.8.4 Test 23 (EOT Sensor Test)
This test is identical to test 22, except that the EOT cir-
cuit is checked for proper operation.

-

To load test 23, perform the following:

1. Press write/test,

(Binary Count) X (.16) = Output Voltage
. Press enter,
Example

| 3. Press unload,
Load/rewind — oft

Unload - on
On-line — on
Write/test — off

0 binary count
2 binary count
4 binary count
( binary count

4. Press on-line, and

FAHH

}
}

| I T |

Enter — on 16 binary count %’;‘: 5. Press enter.
22 X .16 = 3.52 volts 3~ —=  Corrective Action
NOTE - I - 1. Replace the EOT/BOT sensor, and

1. With no tape placed in the sensor path, the
reading should be above 2 voits.

4

2. Replace the drive/formatter module.

l

2. With a BOT marker, the reading should be
less than .5 volts.

A4

To load test 22, pertform the tollowing:

1. Press write/test,

A

AHHAA

4

2. Press enter,

3. Press unload,
4. Press unload, and

5. Press enter.
Corrective Action

I. Replace the EOT/BOT sensor and

2. Replace the drive/formatter module.

‘

w_
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n

. , NOTE
4.8.5  Test 24 (Compliance Arm Tension Test) If an indicator is on = 1; if an indicator is off
This test measures the tension arm transducer voltage and = 0.
displays a binary code equal to the voltage. This binary
code is displayed on the TS0S5 front panel. The following Example

indicators are used:

| Load/rewind — oft = 0 (bit 4)
|. Load/rewind,

Unload - on = ] (b1t 5)
On-line — on = ] (bit 6)

2. Unload, Write/test—off = 0 (bit7)

3 On-line. and 5. Press load, (the enter indicator goes out);

4 Write/test 6. Rea_id and record the binary code of the front panel
indicators;

In order to properly display the transducer voltage, eight
indicators are needed. Since the TS0S5 only has four indica- Example

tors that can be used to display the binarv code, the eight bit
code 1s broken into high-order and low-order information
(the higher order bits are displayed when the enter LED 15
1t).

Load/rewind — off = O (bit 0)
Unload — on 1 (bit 1)
On-line - oft = 0 (bit 2)
Write/test — off = 0 (bit 3)

To read the transducer output voltage code;, pertorm the

following in sequence: 7. Combine the readings of the front panel indicators into
one binary code that is eight bits long; and

. Place the TS05 1n the operator raintenance access

position (Section 5.2.1); Example

2. Ensure that the compliance arm 1s at its rest position Bit 76543210
(back toward the take-up hub, as tar as it will go);
0110001080

3. Press the following in sequence:
NOTE

Bit 7 represents a —5 V value, and bits 6
through 0 represent a binary count that is mul-

tiplied by +.04 V.

a. Write/test,

b. Enter,

8. Calculate the decimal readout in the following manner:

¢. Unload.
Decimal

Val 64 3216 84 2 1
d. Write/test, and alue 8

Bits 7 6 5 4 3210
¢. LbEnter.
MSB)0 1 1 0 0010 =98
4. Read and record the binary code of the front panel indi-

cators (the enter LED should be on); 98 X .04 = 3.92 volts

i
T
T
.
T
A
T
T
T.
T.
.
.
T.
T
T
T
E
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NOTE
When set, bit 7 indicates a value of —5 V.
Therefore; if bit 7 is set, the above value is

—1.08 V.

4.8.6 Test 31 (Tape-In-Path Sensor Test)
The purpose of this test is to check the file-protect/reel-
seat sensor and the tape-in-path sensor/phototransistor.

For ease of troubleshooting, test 31 1s broken into the fol-

(I'he normal voltage range is between 0.46 and +4.96 lowing sections:

volts. While holding the compliance arm against the
forward stop, the reading will be approximately 3.0
volts less.)

® Reel-seat/file-protect sensor, and

Corrective Action ® Tape-in-path/photo-transistor.

I. Check to see that the non-metallic dilectric of the capa- To load test 31, perform the following:

citor plate assembly moves when the compliance arm
1S moved. Then, perform the compliance arm adjust-
ment procedure in Appendix B,

1. Press write/test,

2. Press enter,

2. Replace the drive/formatter module (Section 5.6.5),

and 3. Press on-line,

3. Replace the compliance arm assembly (Section 4. Press load/rewind, and

5.6.11).
5. Press enter.

Reel-Seat/File-Protect Sensor Testing

. Ensure that the write enable ring is properly installed
on the tape being used to run this test,

2. Place the reel of tape onto the supply hub,

3. lLoadtest 31.

4. QObserve that the supply hub rotates CCW, and

NOTE
If the supply hub does not rotate properly, run

test 11 (Section 4.8.1).

5. Observe that the unload LED flashes twice for every
one revolution of the supply hub.

175 P o e e o
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4.8.7 Test 32 (Interlock Test)

This test causes the supply hub servo to rotate
counterclockwise while activating the hub lock solenoid.
The hub should come to a stop when the hub tap engages the
betlcrank. The reel servo is momentarily reversed and the
hub lock solenoid is disengaged. The hub 1s then positioned
past the solenoid latch before it is reactivated and the cycle
is repeated. During this test, the door interlocks are also
checked. If both the top cover and front panel doors are not
closed, the on-line indicator lights.

NOTE
If the unload LED flashes once for every revo-
lution of the supply hub, remove the write

enable ring from the tape and load test 31
again.

If the same indication occurs again, replace the
supply hub assembly (Section 5.4.2).

If the unload LED does not flash, replace the

reel-seat/file-protect sensor (Section 5.6.4). CAUTION

This test is intended for use by skilled techni-
cians only. If this test is run repeatedly, dam-
age to the door interlocks can result.

Tape-in-Path Sensor/Photo-Transistor

Observe that the load/rewind LED is on. The load/rewind
LED goes oft when an object is placed between the tape-in-

path sensor and the photo-transistor. To load test 32, perform the following:

NOTE 1. Press write/test,

If the load/rewind LED is off, replace both the

tape-in-path sensor and the photo-transistor
(Sections 5.6.2 and 5.6.3).

2. Press enter,

_ , 3. Press on-line,
Corrective Action

I. Replace the tape-in-path sensor (Section 5.6.2) and . Press unload, and

photo-transistor (Section 5.6.3),
5. Press enter.

2. Replace the file-protect sensor (Section 5.6.4), and ..
Corrective Action

3. Replace the drive/formatter module (Section 5.6.5).

Replace the bad solenoid.

b o e R
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4.8.8 Test 33 (Interlock Disable Test)

This test disables both the top cover and front panel door
interlocks to allow observation of the tape path during
operation. Door interlocks are reactivated when the tape 1s
unloaded.

4.8.9 Test 34 [Air Pump (Blower Motor) Test]

This test is used to check the operation of the air pump
(blower motor). The load switch on the front panel controls
the operation of the air pump. When the load indicator 1s
on, the blower should be working.

To load test 33, perform the following:
To load test 34, perform the following:

|. Press write/test, _
1. Press write/test,

2. Press enter, -
. Press enter,

3. Press on-line, |
3. Press on-line,

4. Press on-line, and |
. Press write/test, and

5. Press enter.
5. Press enter.

Corrective Action
Corrective Action

1. Runtest 32 (Section4.8.7) and |
1. Replace the drive/formatter module (Section 5.6.5),

. d
2. Replace the drive/formatter module (Section 5.6.3). an

CAUTION
This test is to be used during service only.

2. Replace the air pump (Section 5.6.7).

AR
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. ite/test.
4.9 TS05 SERVICE AID DIAGNOSTICS RUN WITH . Press write/test

TAPE LOADED

2. Press enter,

NOTE

If you must observe mechanical operations
while any diagnostic is running, perform the
following before loading the diagnostic:

3. Press unload,

4. Press unload, and

Press write/test, press enter, press on-line,
press on-line, press enter, and place the TS03

in the operator maintenance access position
(Section 5.2.2).

5. Press enter.
Test 23

A rewind is automatically performed when you exit the
following tests.

This test is performed whenever the head adjustment pro-
cedure 1s being pertformed.

Test 21 NOTE

Tape 29-19224 should be used during this test.

This test is used whenever the read threshold is being ad-
justed and tape 29-11696 1s to be used. To load test 23, pertorm the following:

To load test 21, perform the following: 1. Press write/test,

1. Press write/test, 2. Press enter,

7 Press enter 3. Press unload,

4. Press on-line,
3. Press unload,

5. Press enter, and

4. P load, and '
ress load, an 6. Press load for 63.5 cnv/s (25 in/s) or unload for 254

cmy/s (100 in/s) to start tape motion.
5. Press enter.

7. Press load for 63.5 cmv/s (25 1n/s) or unload for 254

Test 22 cm/s (100 in/s), to stop tape motion.

This test exercises the TSO0S5 at both high-speed and low-
speed and in both the forward and reverse directions. By
cycling the tape in this manner, heavy diagnostic testing 1s
simulated. As the tape approaches the end, the tape rewinds
and the test 1s repeated. (The LEDs indicate the amount of
compliance arm movement.)

NOTE
During this test a scratch tape must be used.

.

|
f

To load test 22, perform the tollowing:

|
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42 TROUBLESHOOTING

4.10 TSVO5 LOGIC DIAGNOSTICS
(HOST DIAGNOSTICS)
This section 1s a reference that should be used when host

diagnostics are being run. All commands that must be
entered by the operator (that is, system configurations,
address locations, and so forth) are given in bold print.

The following s a list of the host diagnostics associated

4
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4.10.2 CVTSA (Test 1)
The following is seen on site when this diagnostic 1s run:

«R VTSA??

DRS LOADED
DIAG. RUN-TIME SERVICES REV.

CVTSA-A-0
*akk TSYPS5 LOGIC DIAGNOSTIC *%**
UNIT IS TSV@5

<RET>

D APR-79

with the TSVO0S tape transport subsystem: DR>START/FLAG: PNT:HOE <RET>
CHANGE HW (L) ? Y <RET>
@
CVISA, § UNITS (D} ? 1 <RET>
UNIT @
® CVTSB, DEVICE ADDRESS (TSBA/TSDB) (@) 172528 ? <RET>
INTERRUPT VECTOR (D) 2249 ? <RET>
CHANGE SW (L) 7 N <RET)>
® CVTSC,
TST: @01 Initilization Test
TST: 602 Wrap Data -- High Byte Test
TST: @03 Wrap Data -- Low Byte Test
¢ CVTSD,and TST: @94 RAM Verification Test
TST: @05 Extended Initialization Test
TST: @66 Command Reject Test
® CVTSE TST: @07 Write Characteristics Test
- TST: 288 Volume Check Test
TST: 0689 Completion Interrupt Test
NOTE TST: @10 Basic Packet Protocol Test
. . . . TST: @11 Non-Tape Motion Commands Test
The TSVO0S logic diagnostics (host diagnostics) CVTSA EOP 1
: pP CUMULATIVE ERRORS CTRL/C
can be obtained through the normal software DROEXIT  <RET> /
distribution channels.
4.10.1 Diagnostic Sequence NOTE

If any failure is detected during these tests, the
corrective action is to replace the M7196 con-
trol module. An illegal interrupt to 100 indi-
cates a free running clockK. The clock must be

When an on-site call exists and the symptoms given by
the customer are easily understood, run the diagnostics in
the following order:

1. CVTSA, disabled.
2. CVTSB,
3. CVTSC,

4. CVTSD, and

5. CVTSE.

;
T,
T,
.
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4.10.3 CVTSB (Test 2)
The tollowing 1s seen on site when this diagnostic 1s run:

.R VTS5B?2? <RET>

DRS LOADED

DIAG., RUN-TIME SERVICES REV. D APR-79
CVTSB-A -0

kkk® TSVAS LOGIC DIAGNOSTIC **#&*

UNIT IS TSV85

DR>START/FLAG: PNT:HOE:UAM <RET>

CHANGE HW (L} 2 Y <RET>
# UNITS (D) ? 1 <RET>

UNIT 4
DEVICE ADDRESS (TSBA/TSDB) (@) 172528 2 <RET>
INTERRUPT VECTOR (d) 224 7 <RET>

CHANGE SW (L) 2 N <RET>

TST+ d#1l Intilialization After WRITE CHARACTERISTICS Test
TST: @082 Basic WRITE SUBSYSTEM MEMORY Command Test

TST: @¢3 DMA Memory Addressing Test

TST: P34 RAM Exerciser Test

TST: #3885 Extended Features Switch and Timers A,B Test

TST: @86 FIFO Exercliser Test
TST: @87 Static Transport Bus Interface Test

TST: @88 Transport Bus Interface Loopback Test

TST: @09 Read/Write Data Parity Test
TST: @10 Manual Intervention Test (Test Not Run)

TST: @11 Configuration Typeout Test (Test Not Run)
TST: @12 Scope Loops Test (Test Not Run)
CVTSA EQP 1

¢ CUMULATIVE ERRORS CTRL/C
DR>EXIT <RET>

NOTE

If a failure occurs in TST: 001 through 009, the
most likely FRU is the M7196 module.
However, before replacing the M7196, remove
the interconnecting cables and repeat the diag-
nostic. If the failure recurs, replace the
M7196. Otherwise, the interconnecting cables
are bad and need replacing.

¢
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4.10.4 CVTSC (Test 3)

CAUTION '
Before running CVTSC, ensure the following:

The TSVO0S is on-line and the tape is properly
loaded.

The following is seen on site when this diagnostic 1s run:

.R VISC?7? <RET>
DRS LOADED
DIAG. RUN-TIME SERVICES REV. D APR-79

CVTSC-A-0
cakd PSYFS LOGIC DIAGNOSTIC *#***
UNIT IS TSVE@5

DR>START/FLAG: PNT:HOE <RET>
CHANGE HW (L)} 7?7 Y <RET>

# UNITS (D) ? 1 <RET>

UNIT &
DEVICE ADDRESS (TSBA/TSDB) () 172528 ? <RET>
INTERRUPT VECTOR () 224 ? <RET>

CHANGE SW (L) ? <RET>

TST: @01 Initialization #4 Test
TST: @@2 Off-Line And Reject Rewind Test

TST: @03 Basic Write Test
TST: G@#4 Basic Read Data (Forward and Reverse) Test

TST: @05 Space Records Test

TST: @06 Rereads Test

TST: @87 Write Data Retry Test
TST: OUR Write/Read Tape Mark Test

CVTSA ECP 1
6 CUMULATIVE ERRORS CTRL/C

DR>EXIT <RET>

NOTE
If diagnostics CVTSA and CVTSB run without

error, 90% of the errors in CVTSC are caused
by cable problems or tape transport problems.

1. If TST: 002 fails, check the drive/formatter
module switch settings (Section 3.2).

2. If a failure occurs in TST: 003, TST: 007,
or TST: 008, perform the following in the

sequence given:

Clean the heads, use a new tape, and rerun
the diagnostics that have failed.
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4.10.5§ CVTSD (Test 4)

The following is seen on site when this diagnostic is run: 4.10.6 CVTSE [Transport Data Reliability Test (Test 5)]

The transport data reliability test diagnostic (CVTSE)
tests the functionality of the TSVO0S in a “‘worse case’
operating environment. This is accomplished by randomly
generating records of random lengths and by generating ran-
dom data at a random rate.

.R VTSD2? <RET>

DRS LOADED

DIAG. RUN-TIME SERVICES REV, D APR-79
CVTSD-A-9

krx%® TSVOS LOGIC DIAGNOSTIC ***»*

UNIT IS TSVE@5

DR >START/FLAG: PNT:HOE <RET> Example

CHANGE HW (L) 2?2 Y <RET>

2
# UNITS (D) ? 1 <RET> DR>STA/FLA: PNT:HOE <RET>

UNIT @ .
DEVICE ADDRESS (TSBA/TSDB) (@) 172528 ? <RET> CHANGE HW (L) ? ¥ <RET>
4 ? <RET>
INTERRUPT VECTOR @) 22 b UNITS D) 2 1 <RET>
CHANGE SW ? <RE
GE S {L) N T> UNIT @

DEVICE ADDRESS (TSBA/TSDB) (#) 172528 ? <RET>
INTERRUPT VECTOR (@) 224 ? <RET>

SELECT DRIVE @ - 1 (B} ? @ <RET>

CHANGE SW (L) ? N <RET>

TST: (@Y1 Write Tape Mark Retry Test

TST: @22 Skip Tape Marks Test

TST: @03 NO-OP ("Clean Tape"™) and INITIALIZE Test
TS5T: @04 Erase And Operatlon Incomplete Test

TST: @@5 Data Parity Test

TST: @de Operations At EOT Test
TST: gd7 Extended Mode Functions Test

TST: @08 Record Buffering Test

TST: @09 Function Timing Test
CVTSA EOP 1

g CUMULATIVE ERRORS CTRL/C

TST: 801
UNIT ¢ TS56S CODE LEVEL @21
UNIT @ TS85 SWITCH SETTINGS @@g

DR>EXIT <RET> NOTE '
000 = M7196 extended features and buffering

NOTE off.
Ninety percent of all problems that result in

errors while CVTSD is run are caused by TST: 082
: (STATISTICAL TYPEOUT)
either cable problems or tape transport TST: @83
problems. TST: ggg

CVTSE EOP 1
@ CUMULATIVE ERRORS CTRL/C
DR>EXIT <RET>

1. If a failure occurs while running TST: 005,
check the drive/formatter module switch
settings (Section 3.2).

The length of each diagnostic is determined by the execu-

2. If a failure occurs in any of the test, except tion time of each test as well as by the length of the tape.

TST: 005, the most likely failed unit is the

drive/formatter module. Typical Test Execution Times (first pass)

Test 1 — CVTSA — 30 seconds
Test 2 — CVTSB - 45 seconds
Test 3 — CVTSC — 4 minutes

Test 4 — CVTSD - 20 minutes
Test 5 — CVTSE — 30 minutes

L
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REMOVAL AND
REPLACEMENT
PROCEDURES

5.1 INTRODUCTION

This chapter contains the removal and replacement proce-

dures for all electrical and mechanical assemblies contained
in the control distribution kit (A2-W0560/10).

WARNING

Before performing any removal or re-
placement procedures, make sure that the
TSO0S tape transport is turned off and that the
power cord is removed from the power source.

5.2 SERVICING PROCEDURES

The TSOS5 has two different service access positions.
These positions must be used when performing the removal
and replacement procedures. The different positions are:

® Operator maintenance access posttion (Section 5.2.1).
and

;

4 i

® Service access position (Section 5.2.2).

5.2.1 Operator Maintenance Access Position
(Figure 5-1)
The operator maintenance access position is used when
the components on the top of the TSO5 must be accessed.
such as for cleaning.

To place the TS05 1n the operator maintenance access
position, perform the following:

. Insert one hand through the front door and push
upward on the top cover of the TSOS.

- = 2. Lift the top cover up into position (refer to Figure 5-1).
g

| 3. Lift, with the right hand, the top cover until the cover
5 retainer (located at the left rear) moves freely.
e WARNING
. A

Use extreme care when placing the cover in the
upright position. Hand injuries can resuit if the
cover drops while servicing.

|
L}

| |

49
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FORMATTER

CONTROL
MODULE
uP
FORMATTER ~\>
CONTROL Py
MODULE Y
DOWN '
O -
0

LLL A Y -1

Figure 5-2  Service Access Position (Sandcast Only)
Figure 5-1 Operator Maintenance Access Position

3. Grasp, with both hands, the lower front corners of the
TSO0S and lift the entire assembly to its maximum
upright position. (This will engage the locking mecha-
nism automatically.)

To return the TS05 to the operating position, reverse
steps 1 through 3.

X

5.2.2 Service Access Position (Figures 5-2 and 5-3)
The service access position i1s used when the control

module must be accessed as well as the mechanics associ-
ated with the TS0S.

]_q‘{l

. Lower the TS05 approximately 2.54 cm (1.00 inch).

This will activate the locking mechanism auto-
matically.

4

To place the TSOS in the service access position, per-

form the following: NOTE

To eliminate the possibility of the tape unit
dropping due to a failure in the locking mecha-
nism, insert the safety pin (or equivalent) into
the holes provided 2.54 ¢cm (1.00 in) above the

locking mechanism on the top plate supporting
slide.

WARNING

The TSO05 weighs approximately 36.0 kg (80
Ibs). To prevent personal injury, get assistance
when lifting the unit.

. Place the TSOS in the operator maintenance access

position (Figure 5-1). Perform the following step (Step 5) only if it is

a sandcast unit. The sandcast unit has a black
top plate.

A4

2. Loosen the two spring-loaded captive screws, located
on each side (as viewed from the top of the TS03),
that secure the TS0S5 to the top rail assembly.

|
|

|

4

b
| \J
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5. Release the drive/formatter module (by pulling down
on the two Ny-Lok™ fasteners that secure it to the
bottom of the top plate assembly. When the Ny-
Lok™ fasteners are released, carefully lower the
drive/formatter module down as far as 1t will go.

To return the TSOS to the operating position, perform
the following:

e Sandcast — Reverse steps 1 through 3.

¢ Diecast — Reverse steps 1 through 4.

CAPTIVE
SCREW (2)

FOAM
CUSHION

; /

- ety Sl -—=—"

I !

!'.‘_ R.L“‘O'"::_“ pfgeiefieplepiiay quipeligeielig iyl Fegp— ‘”‘""::.'I
F

FORMATTER FoAM

CONTROL INSERT SAFETY

MODULE FOAM SHEET

PIN HERE.

C5-3655

Figure 5-3 Service Access Position
(Diecast Only)

NyLok™ is a trademark of the NyLok Fastener Corporation.
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5.3 COMPONENT LOCATION
To help locate the components on the TSO05, refer to

Figure 5-4, 5-5, and 5-6.

EQT/BOT SENSOR
ASSEMBLY

TACHOMETER
ASSEMBLY

TAKE-UP HUB ASSEMBLY

COMPLIANCE ARM
ASSEMBLY

HEAD
ASSEMBLY

SUPPLY HUB
ASSEMBLY

TAPE-IN-PATH
SENSOR ASSEMBLY

FRONT PANEL @?@@
&

' @ PHOTO-TRANSISTOR

FILE-PROTECT
SENSOR ASSEMBLY

C5- M3

Figure 5-4 Top Plate Assembly (Diecast Unit Only)
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SUPPLY MOTOR ASSEMBLY

4

54 REMOVAL/REPLACEMENT FROM THE
OPERATOR MAINTENANCE ACCESS

/(29-24095) POSITION
, cAP,n\.\clTnn PLATE ASSEMBLY
\ L /K (2924099 5.4.1 EOT/BOT Sensor (29-24082)
h\, N O Y] B FL\\SE WARNING
AIR DUCTS =—X_—_x= — ~// (250 V, 3 AMP SLO BLO)

A\ (OR 1.6 AMP SLO BLO)

Before performing this procedure, make sure

(29 24087)— N % \ that the TSO0S is turned off and that the power
screws APttt X RVIRLIK cord is removed from the power source.
(6-32 X %)™ ' Y
. © .
TAKE-UP MOTOR ASSEMBLY -~ N ) _
(29-24094) . == Tools Required
DRIVE/FORMATTER s = ,  TRANSFORMER ASSEMBLY
MODULE \ IR , (29-24037) cass ]
(29-24086) | \ E AIR PUMP ¢ Small phillips screwdriver, and
M o 2 (29-24088)
-~ *%:%?% 1
S POWER SUPPLY ASSEMBLY
-24085 .
\ 129-240%5 ® Small needlenose pliers.
RELAY
(29-24092)

MK-3288

Figure 5-5 Bottom Plate Assembly (Sandcast Unit Only)

AR DUCT
AIR DUCT

AIR DUCT " Y

< Ap— x\‘? | CAPACITOR
'- . -PLATE
SUPPLY MOTOR 7/ @ R ASSEMBLY
ASSEMBLY NG T L 2SN,
ul 2N A
.~ o

DRIVE/FORMATTER
MODULE

TRANSFORMER
TAKE-UP ASSEMSBLY
MOTOR
ASSEMBLY

— e e
R L L Y TSy LR EEr T TEE T LR T T o TR T B T oo e i inhi e rersye

£5-381

Figure 5-6 Bottom Plate Assembly (Diecast Unit Only)

A

ba b

To remove the EOT/BOT sensor, perform the
following:

1. Place the TSO0S5 in the operator maintenance access
position (refer to Section 5.2.1.).

2. Remove the two small phillips screws (Figure 5-7,
[tem 1) that secure the EOT/BOT sensor (Figure 5-7,
[tem 3), using the small phillips screwdriver.

MAK-129°

Figure 5-7 EOT/BOT Sensor Assembly
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5.4.2 Supply Hub Assembly (29-24077)

NOTE
Do not drop the screws or the lock washers

(Figure 5-5, Item 2).

WARNING

Before performing this procedure, make sure
that the TS05 is turned off and that the power
3. Disconnect the tension spring (Figure 5-7, ltem 4) cord is removed from the power source.
from the compliance arm, using the small needlenose
pliers. (This will allow the compliance arm to be

moved out of the way while the EOT/BOT sensor 1s
being worked on.)

Tools Required

® 7/64 extended allen wrench (at least 6 inches).

4. Lift the EQT/BOT sensor up and out of the hole in
the top plate assembly. (Do not damage the four
wires and connector attached to the bottom of the

SENnsor. )

To remove the supply hub assembly, perform the
following:

1. Place the TS0S5 1n the operator maintenance access
position (Section 5.2.1).

5. Remove the EOT/BOT sensor by holding the con-
nector (Figure 5-7, Item 5) and gently pulling the

Sensor. 2. Open the door assembly.

3. Manually rotate the supply hub assembly (Figure 53-8,
Item 2) until the allen-head screw (Figure 5-8, Item
1) and the access holes (Figure 5-8, Item 4) are facing
the open door.

To replace the EOT/BOT sensor assembly, reverse
steps | through 5.

ME-3289

Figure 5-8 Supply Hub Assembly

A A
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NOTE

Before removing the supply hub assembly, note
the distance between the supply hub assembly
and the top of the shaft (Figure 5-8, Item 3).
When the replacement hub assembly is installed,
the distance between the shaft and supply hub
should be the same.

5.5 SERVICE ACCESS POSITION REMOVAL
SEQUENCE MAP

Some of the Field Replaceable Units (FRUs) on the
TS05 cannot be removed without first removing another

assembly. Refer to Figure 5-9 for the proper removal
sequence.

4. Insert a 7/64 allen wrench through the door asscmbly
and the access holes into one of the 7/64 allen screws
holding the supply hub assembly in place. Loosen the
allen screw one complete turn. (Repeat this step for
the other allen screw.)

TSVOb
IN THE SERVICE
ACCESS POSITION

ORIVE/FORMATTER
MODULE

(SECTION 5.6.5)

TAPE-IN-PATH
SENSOR

AlR FILTER

(SECTION §.6.1!
(SECTION 5.6.2

AIR DUCTS
(SECTION 5.6.8) PHOTO-TRANSISTOR
(SECTION 5.6.3]
>—- .
._ \ T
HEAD ASSEMBLY FILE/PROTECT
(SECTION §.6.9) g:cwoh:qps - SENSOR
0.7) (SECTION 5.6.4)
¢

CAPACITOR PLATE TAKE-UP MOTOR SUPPLY MOTOR
ASSEMBLY ASSEMBLY ASSEMBLY
(SECTION 5.8.10} (SECTION 5.6.12) (SECTION 5.6.12)

5 Remove the hub assembly, when the allen-hcad
screws are loosened and the supply hub can be moved
up and down, by lifting it straight up.

POWER SUPPLY
ASSEMBLY
{SECTION 5.6.6)

CAUTION

When installing the new supply hub assembly,
make sure that the distance between the top of
the supply hub and the top of the supply motor
shaft is the same as it was originally.

To replace the supply hub assembly, reverse steps |
through 5. (Refer to Appendix B for the supply hub
assembly adjustment procedure.)

COMPLIANCE
ARM ASSEMBLY
(SECTION 5.6.11)

MK-JDEB

Figure 5-9 TS05 Service Access Position
Removal Sequence

Example

In order to remove the power supply assembly, the
drive/formatter module must be removed.
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56 REMOVAL/REPLACEMENT FROM THE
SERVICE ACCESS POSITION

5.6.1 Air Ekilter

WARNING

Before performing this procedure, make sure
that the TS0S5 is turned off and that the power
cord is removed from the power source.

Tools Required
e Flat blade screwdriver.

Air Filter (29-24087) Removal/Replacement (Sandcast
Unit Only)

To remove the air filter, perform the following:

1. Place the TSOS5 in the service access position (Section
5.2.2).

CAUTION

When replacing the air filter, do not damage
any wires that may have to be moved out of the
way.

2 Remove the air duct that is attached to the air filter.
3. Remove the air filter cover.

4. Grasp the “yellow” tab, which is fastened to the air
filter, and carefully pull it to the left until the filter 1s
removed.

To replace the air filter, reverse steps | through 4.

Air Filter Removal/Installation (Diecast Unit Only)

1. Remove the filter from inside the air duct opening at
the lower left of the front panel (see Figure 5-10.)

2. Clean the filter with low pressure compressed air, or
vacuum in the opposite direction of the air flow.

REMOVE/REPLACE 61
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C5-3637

Figure 5-10 Air Filter Removal (Diecast Unit Only)

3. Install the air fiiter.
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5.6.2 Tape-In-Path Sensor (29-24083)
WARNING
Before performing this procedure, make sure
that the TSO0S is turned off and that the power
cord is removed from the power source.

Tools Required

e Flat blade screwdriver, and
® Small phillips screwdriver.

To remove the tape-in-path sensor (Figure 5-11, Item
3), perform the following:

Figure 5-11 Tape-In-Path Sensor

|. Place the TSOS in the service access position (Section
5.2.2).

2. Remove the connector (Figure 5-11, Item 4) by care-
fully pulling down until it is disconnected.

3. Remove the two phillips screws (Figure 5-11, Item 1)
that hold the tape-in-path sensor to the TSOS5 top
plate assembly, using the small phillips screwdriver.

:

AR,
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NOTE
Do not drop the phillips screws and their associ-
ated lock washers (Figure 5-11, Item 2).

4. Pull the tape-in-path sensor through the top plate
assembly after the two phillips screws are removed.

To replace the tape-in-path sensor, reverse steps |
through 4.
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To replace the photo-transistor, reverse steps 1 through

5.6.3 Photo-Transistor (29-24093) 5

WARNING

Before performing this procedure, make sure
that the TSO0S is turned off and that the power
cord is removed from the power source.

5.6.4 File-Protect Sensor (29-24084)

WARNING

Before performing this procedure, make sure
that the TSO0S is turned off and that the power
cord is removed from the power source.

Tools Required

e Flat blade screwdriver, and Tools Required

e Small phillips screwdriver. ¢ Flat blade screwdriver, and

To remove the photo-transistor from the TSOS, perform

¢ Small phillips screwdriver.
the following:

To remove the file-protect sensor (Figure 5-12, Item 3),

|. Place the TS05 in the service access position {(Section perform the following:

5.2.2).

[~

.ocate the two blue wires that connect the bottom of
the photo-transistor and the point where the wires are
attached.

3. Carcfully pull the wires apart from the photo-
transistor.

NOTE

Note which wire attaches to which photo-tran-
sistor connection. This is important because the
wires must be reconnected to the same point on
the new photo-transistor.

4. Place the TS05 in the operator maintenance access
position (Section 5.2.1).

MX. 3295

Figure 5-12 File-Protect Sensor
5. Loosen and remove the screw that holds the photo-
transistor sensor to the top plate assembly of the

TSO05. 1. Place the TS0S in the service access position (Section

5.2.2).
CAUTION

Do not drop the screw and its associated lock

washer into the drive/formatter module. 2. Remove the connector (Figure 5-12, Item 4) by care-

fully pulling down until it is disconnected.




66 REMOVE/REPLACE

"

AR

REMOVE/REPLACE 67

3. Remove the two phillips screws (Figure 5-12, Item 1)
that hold the file-protect sensor to the TS0S top plate,
using a small phillips screwdriver.

5.6.5 Drive/Formatter Module (29-24086)

WARNING
Before performing this procedure, make sure

that the TSO0S is turned off and that the power
cord is removed from the power source.

NOTE
Do not drop the phillips screws and their associ-
ated lock washers (Figure 5-12, Items 1 and 2).

Tools Required
4. Pull the file protect sensor through the top plate

assembly. e Flat blade screwdriver, and

To replace the file protect sensor, reverse steps |

through 4 e Small phillips screwdriver.

Drive/Formatter Module Removal/Installation (Sandcast

Unit Only)
To remove the drive/formatter module (Figure 5-13,

Item 9), perform the following:

MK JFOL

Figure 5-13 Drive/Formatter Module
(Sandcast Unit Only)

1. Place the TSOS5 1n the service access position {Section
5.2.2) but do not lower the drive/formatter module.
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7. Lift the front of the drive/formatter module up about
15.24 ¢cm (6.00 inches) and place your arm and hand
under the board with your fingers up toward the
board. Carefully push up with your fingers on the
rear of the board and pull the board toward the front
of the TSO05. This will remove the drive/formatter
module from the pivots (Figure 5-13, Item 8) and
allow the board to be removed.

CAUTION

When the connector retaining bracket screw
(Figure 5-13, Item 1) is removed, there is noth-
ing to prevent the bracket from falling. There-
fore, support the bracket with your hand before
removing the connector retaining bracket screw,

2. Remove the connector retaining bracket screw, lock

washer, and washer (Figure 5-13, Items 1, 2, and 3). -
To replace the drive/formatter module, reverse steps |

through 7.
3. Lower the connector retaining bracket (Figure 5-13,

Item 4) all the way down. Then, pull the connector
retaining bracket toward the front of the TS0S. This
allows the connector retaining bracket to be removed
from the drive/formatter module.

NOTE

Before replacing the drive/formatter module,
check the switch settings (refer to Table 3-1)
and perform the read threshold adjustment

(Appendix B).

4. Release the drive/formatter module by pulling firmly
on the two Ny-Lok™ fasteners (Figure 5-13, Item 5)
that secure the drive/formatter module to the bottom
of the top plate assembly. When released, carefully

lower the drive/formatter module down as far as it
will go.

Drive/Formatter Module Removal (Diecast Unit Only)
To remove the drive/formatter module (Figure 5-14),
perform the following:

5. Disconnect the brown ground wire from TP95 (Fig-

ure 5-13, Item 6) by gently pulling the connection up
from the drive/formatter module. (Move the brown
wire out of the way.)

6. Disconnect the five connectors (Figure 5-13, Item 7)
from the left of the drive/formatter module by slid-
ing the connectors toward the left. (Move the connec-
tors out of your way.)

NOTE

The connectors all have a different number of
pins and their size is different. Therefore, when
reconnecting the connectors, they will only cor-
rectly fit on one connector.

HHHHHHAAAA AR
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Figure 5-14 Drive/Formatter Module (Diecast Umt
Only)
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. Place the TSVO0S in the service position (Section

5.2.2). 5.6.6 Power Supply Assembly (29-24085)

WARNING

Before performing this procedure, make sure
that the TS0S is turned off and that the power
cord is removed from the power source.

2. Remove the mounting screw, lockwasher, and
flatwasher (Figure 5-14, Items 1, 2, and 3).

3. Disconnect the five connectors (Figure 5-14, Item 4)
from the left of the drive/formatter module by shd-
ing the connectors toward the left. Move the connec-
tors out of the way.

Tools Required:
¢ Stubby phillips screwdriver.

Power Supply Assembly (29-2408S5) Removal/Replace
(Sandcast Unit Only)

To remove the power supply assembly, perform the
following:

4. Lift the front of the drive/formatter module up about
6 cm (2 inches). Carefully slide the board toward the
front until it has cleared all obstructions.

To replace the drive/formatter module, reverse steps |

. Place the TSOS in the service access position (Section
through 4.

5.2.2).

NOTE

Before replacing the drive/formatter module,
check the switch settings (refer to Table 3-1)
and also perform the read threshold adjustment

(Appendix B).

2. Remove the drive/formatter module (Section 5.6.5).

. Remove the two phillips screws (Figure 5-4, Item 3)

that secure the power supply assembly cover to the
power supply, and place them and the cover aside.

NOTE
When removing the left-most screw, do not
damage the ground wire connected to the screw.

4. Remove the four screws, washers, and lock washers
(Figure 5-15, Items 1, 2, and 3) located at the four
corners of the power supply printed circuit board
(these screws hold the power supply assembly in
place).

NOTE

Use your free hand to support the power supply
because as the screws are removed, the power
supply will move downward.

5. Pull the power supply assembly down until all cables
are exposed.

:
T,
T
i
T
.
~=f5 ;
T.
T,
T,
T,
T
T
.
a
:
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Figure 5-15 Power Supply Assembly

CAUTION

Before disconnecting the cables from the power
supply (in the next step), ensure that all cables
are identified so that they can be reconnected to
the proper connector when replacement is

MK - 320k

Figure 5-16 Voltage Selection Module

A

performed. #
Power Supply Assembly Removal/Replace (Diecast Unit
6. Disconnect all cables from the power supply Only)
assembly. To remove the power supply assembly, perform the
following:
NOTE

If it becomes necessary to remove the voltage
selection module (Figure 5-16, Item 1), note the
position of the voltage labeling so that the volt-
age selection module can be installed properly
when the power supply is replaced.

. Turn power off and remove the power cord from the
rear of the power supply chassis.

2. Place the unit in the service position in accordance
with Section 5.2.2.

To replace the power supply assembly, reverse steps |
through 3.

3. Remove the drive/formatter module in accordance
with the instructions in Section 5.6.5.

4. Remove the front panel air duct by following the
instructions in Section 5.6.8, steps 1, 2, 3, 4, and 5 of
the Air Intake Tube Removal/Installation (Diecast
Unit Only) section.

AHHHRRAAR:
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5. Remove the screw (1) (see Figure 5-17), lockwasher

(2), and flatwashers (3), which are securing the
ground wide terminal.

C5-3034

10.

1.

12.

13.

Disconnect the air pump wires (16) and the terminals
from the EMI filter (16), noting the position from
which they were removed.

Pull the blower adapter (Figure 5-17) just away from
the blower housing.

If the air pump assembly (20) is to be replaced,
remove the nuts (17), lockwasher (18), and
flatwasher (19), securing the air pump to the chassis.

Install the replacement assembly in the reverse order
of removal, ensuring that the transformer and the
power switch wires are bundled through the housing
opening near the top plate.

Power Supply Removal/Replacement (Diecast Unit Only)

.

Perform all the removal steps in the Power Supply

Removal/Replacement (Diecast Unit Only) section
(see Section 5.6.6).

Figure 5-17 Power Supply Assembly (Diecast Unit 2. Disconnect all the wiring from the power supply
Onl PWP.
y)
3. Remove the four screws (Figure 5-18, Items 1, 2, and

. Cut the Ty-raps (five places), securing the wiring 3), c:arefully lower the power supply PWB, W‘hlle

harness to the outside of the power supply chassis. feeding the cables through the board opening.
Remove the voltage selection card (4).

. Disconnect the wiring harness from the power supply

PWRB. 4. Reconnect all the connectors to the replacement
PWB and replace the voltage selection card (4).

. Remove the screws (6), lockwashers (7), and | |
flatwashers (8), securing the power supply to the top 5. Hold the power supply PWB in place, and secure with
plate. the four screws (Items 1, 2, and 3). See¢ Figure 5-18.

. Remove the allen cap screws (9), lockwashers (10), 6. Replace the power supply assembly in the reverse

and flatwashers (11) that are securing the chassis to
the rear bracket.

order (Section 5.6.6).
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5.6.7 Air Pump

WARNING
Before performing this procedure, make sure

that the TS0S is turned off and that the power
cord i1s removed from the power source.

Tools Required

¢ Stubby phillips screwdrniver,

FYTTETS

'
]

¢ Phillips screwdriver,

C5-383%

¢ 1/4 inch drive socket set,

Figure 5-18 Power Supply PWB (Diecast Units Only)

e 11/32 socket, and

e |1/32 open-end/box-end wrench.

Air Pump (29-24096) Removal/Installation (Sandcast
Unit Only)

To remove the air pump (blower motor), perform the
following:

1. Place the TS0S in the service access position (Section
3.2.2).

2. Remove the drive/formatter module (Section 5.6.5).
3. Remove the power supply assembly (Section 5.6.6).

4. Remove the air duct from the air pump. This can be
performed by carefully pulling the duct away from
the air pump and removing the multiple coupler (Fig-
ure 5-19, Item 1), which 1s connected to two air
ducts.

5. Remove the three nuts, using the 11/32 open-
end/box-end wrench, that secure the air pump (Fig-
ure 5-19, Item 2) to the power supply assembly cover
assembly.

AHAHRRARAAAAAA
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10. Slide the three wires that are connected to the air
pump out through the space between the power sup-
ply cover assembly and the top plate assembly of the

T505.

11. Remove the protective screen from the air pump and
install it on the replacement air pump.

I

AHAHA

To replace the air pump, reverse steps 1 through 11.

Air Pump Removal/Installation (Diecast Unit Only)

Refer to the Power Supply Assembly Remova-
ble/Replace (Diecast Unit Only) section (see Section
5.6.6).

Figure 5-19 Air Pump Assembly

a

6. Loosen the right-front and right-rear phillips screws,
using the phillips screwdriver, that secure the power
supply cover assembly to the bottom plate assembly
of the TS05.

7. Maneuver the air pump until it can be removed from
the power supply cover assembly, and set it on the

bottom of the TS0S3S.

8. Loosen and remove the top-most 11/32 inch nut,
using the 11/32 open-end/box-end wrench, from the
GND terminal inside the power supply assembly. The
green ground wire of the air pump is connected to
this terminal.

9. Remove the right-front phillips screw that secures the
power supply cover assembly to the bottom plate

assembly of the TS03.

A
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5.6.8 Air Ducts

WARNING
Before performing this procedure, ensure that
the TSO0S is turned off and that the power cord

iIs removed from the power source.

Tools Required

¢ None.

Air Ducts Removal/Installation (Sandcast Unit Only)
To remove the air ducts from the TSO0S, perform the
following:

|. Place the TS05 in the service access position (Section
5.2.2).

A

Y

A

MK -I697

2. R the air fil ' 6.1).
emove the air filter (Section 5.6.1) Figure 5-20 Air Ducts (Sandcast Unit Only)

3. Pull out on the Ny-Lok™ fastener located at the
bottom of the air intake duct going into the power
supply case (Figure 5-20, Item 1).

\

NOTE
The right-most air duct, as viewed from the

bottom of the TS05 (Figure 5-14, Item 4), does
not have to be removed. If the right-most air
duct must be removed, for any reason, the front
panel of the TS0S must be removed first.

A

R

A

4. Push/pull, using both hands, the air duct (Figure S-
14, Item 2) toward the right side of the TS05. (This
frees the air duct from the power supply and the front
panel of the TSOS at the same time.)

2

To replace the air ducts, reverse steps 1 through 6.

5. Pull down, using both hands, on the air supply elbow

that extends up into the top plate assembly (Figure 5-
20, Item 4).

Air Intake Tube Removal/Installation (Diecast Unit
Only Figure 5-21)

A

A

NOTE

Gently pushing on the elbow from the top side of
the top plate assembly helps free it.

1. Remove the filter (see Section 5.6.12).

%

S I IR

2. Place the unit in the service access position (see Sec-

_ tion 5.2.2).
6. Remove the adapter (Figure 5-20, Item 3) from the

air pump.

3. Remove the air intake tube from the power supply
case by pressing the tube slightly at the hole (bottom
of the tube) to disengage the tooth and slide forward
into the front panel adapter.
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4. Remove the front panel by opening the front door
and removing the four screws, lockwashers, and
flatwashers. Do not remove any Ty-raps, and so forth.

5.6.9 Read/Write Head Assembly (29-24080)

WARNING

Before performing this procedure, ensure that

5. Slide the air intake tube out of the front panel. the TSOS is turned off and that the power cord
is removed from the power source.

6. Install the replacement tube in the reverse order of Tools Required

removal.
e Small phillips screwdriver, and
7. Place the transport in the operating position (see Sec-

tion 5.2.2). e 3/32 allen wrench.

To remove the read/write head assembly, perform the
following:

1. Place the TSOS in the service access position (Section
5.2.2).

2. Remove the air filter (Section 5.6.1).

3. Remove the air ducts (Section 5.6.8).

CAUTION
The read/write head assembly (Figure 5-22,
Item 5) is delicate. Use extreme care when han-

FRONT PANEL

ADAPTER ) :
—_ dling. Do not rub fingers across the head for
L s e o any reason at any time.
A ,:
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Figure 5-21 Air Intake Tube Removal/Installation l MK 3695
(Diecast Unit Only) A Figure 5-22 Read/Write Head Assembly
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e 6.10 C itor Plate Assembly (29-24099
4. Remove the four phillips screws and the 7/32 allen- 5:6.10  Capacitor Plate Assembly { )

head screw which secure the read/write head to the

., WARNING
top plate assembly (Figure 5-22, Item 1).

Before performing this procedure, ensure that
the TSOS is turned off and that the power cord

NOTE is removed from the power source.

Do not lose the washers, lock washers, or shims
(Figure 35-22, Items 2, 3, and 4) that are
attached to the read/write head assembly.

Tools Required

. e 3/32 all rench,
To replace the read/write head assembly, reverse steps /32 allen w

| through 4. Perform the head assembly adjustment and

read threshold adjustment (Appendix B). ¢ Small phillips screwdriver, and

A

CAUTION

The tape cleaner edges are sharp and can cause
injury if improperly handled.

e Small needlenose pliers.

g

To remove the capacitor plate assembly, perform the
following:

A

1. Place the TSOS in the service access position (Section
5.2.2).

.'\‘1‘

2. Remove the air filter (Section 5.6.1).
3. Remove the air ducts (Section 5.6.8).

4. Remove the two phillips screws, using a small phillips
screwdriver, that secure the non-metallic capacitor
dilectric to the compliance arm assembly (Figure 5-
23, Items 1, 2, and 3).

5. Remove the non-metallic dilectric (Figure 5-23, Item
8) by sliding it from between the first (Figure 5-23,
Item 11) and second (Figure 5-23, Item 12) capacitor
plates.

6. Remove the three wires, using needlenose phers, that
are connected to the capacitor plates (Figure 5-23,
Item 10). (Make note of which wire is connected to
which capacitor plate.)

b b




86 REMOVE/REPLACE

MK-3282

Figure 5-23 (Capacitor Plate Assembly

NOTE

The larger black wire goes to the bottom capac-
itor plate, the clear wire goes to the center
capacitor plate, and the small black wire goes to
the top capacitor plate (the plate closest to the
top plate assembly of the TSO0S).

7. Remove the three allen screws, using the 3/32 allen
wrench (Figure 5-23, Items 4 and 5) that secures the
capacitor plates (Figure 5-23, Item 9) to the top plate
assembly of the TSO05.

To replace the capacitor plate assembly, reverse steps |
through 7.

NOTE

After the replacement of the capacitor plate
assembly, ensure that the capacitor non-metallic
dilectric does not rub on the capacitor plates. If
rubbing is present, repeat steps 1 through 7 and
adjust the plate assembly (Figure 5-23, Items 6
and 7) until the problem is corrected. Then per-

form the compliance arm adjustment (Appendix
B).

w
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5.6.11 Compliance Arm Assembly (29-24079)

WARNING
Before performing this procedure, ensure that

the TSO0S is turned off and that the power cord
is removed from the power source.

Tools Required

e Needlenose pliers,
¢ 3/64 allen wrench, and
® Snap-ring (retaining-ring) pliers.

To remove the compliance arm assembly, perform the
following:

. Place the TSOS5 in the service access position (Section
5.2.2).

. Remove the air filter (Section 5.6.1).
3. Remove the air ducts (Section 5.6.8).

4. Remove the capacitor plate assembly (Section
5.6.10).

NOTE

Before removing the collar on the compliance
arm shaft (Figure 5-24, Item 1) in step 5, mark
the position of the collar on the shaft with a
scribe or marker. (This will aid in placing the
collar back on the shaft at the correct place.)

5. Loosen the allen-hecad screw on the compliance arm
shatt (Figure 5-24, Item 2) using a 3/64 allen
wrench.

A

6. Remove the snap ring (Figure 5-25, Item 1) from the
compliance arm shaft, using the snap-ring pliers.

I
i

X
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. Remove the washer and spacer (Figure 5-235, Items 2
and 3) from the compliance arm shaft.

. Remove one end of the tension spring from the com-
pliance arm, using the needienose pliers (Figure 5-25,
Item 3).

i NOTE

Be careful not to lose the spacer (Figure 5-25,
Item 4) on the compliance arm.

aial

AR

. Laft the complhiance arm from the top plate assembly.

To replace the compliance arm assembly, reverse steps

| through 9. Perform the compliance arm adjustment
(Appendix B).

MK -I639

Figure 5-24 Compliance Arm Assembly
(Bottom View)

MK - 1696

Figure 5-25 Compliance Arm Assembly
(Top View)




90 REMOVE/REPLACE REMOVE/REPLACE 91

5.6.12 Take-Up Motor/Supply Motor Assemblies To replace the take-up motor or supply motor assembly,

WARNING reverse steps | through 8.

Before performing this procedure, ensure that
the TSO0S is turned off and that the power cord
is removed from the power source.

NOTE
After replacing a motor, perform the hub height
adjustment procedure (Appendix B).

Tools Required

® Allen wrench set, and
® Phillips screwdriver.

To remove etther the take-up motor assembly or the
supply motor assembly, perform the following:

-

m

. Place the TSO0S in the operator maintenance access
position (Section 5.2.1).

2. Remove the hub assembly (Section 5.4.2).

3. Loosen, but do not remove, the three screws holding
the motor to the base plate.

4. Place the TS05 in the service access position (Section
5.2.2).

5. Remove the power supply assembly (Section 5.6.6) if
the take-up motor assembly i1s being removed.

6. Disconnect the two in-line spade connectors attached
to the motor.

7. Remove the three screws that secure the motor to the
base plate assembly of the TS0S5, while supporting the
motor that i1s being removed.

8. Remove the motor (carefully).

A

i

A

%
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FIELD REPLACEABLE
UNITS

6.1 INTRODUCTION

This chapter lists the Digital Equipment Corporation
part numbers for the major Field Replaceable Units
(FRUs) of the TSVO0S tape transport subsystem.

The parts listing 1s divided into the following sections:

e FRU clectrical components of the TSVO0S tape trans-
port subsystem (Section 6.2),

¢ FRU mechanical components of the TSV0S5 tape
transport subsystem (Section 6.3),

e FRU cables for the TSV0S tape transport subsystem
(Section 6.4), and

® Test tape to be used on the TSV0S tape transport
subsystem (Section 6.5).

6.2 FRU ELECTRICAL COMPONENTS

R e

Part Description Part Number
Capacitor plate 29-24099
assembly*
Drive/formatter 29-24086S (Sandcast Only)
module*
Drive/formatter 29-24086D (Diecast Only)
module*
EOT/BOT sensor* 29-24082
File-protect sensor* 29-24084
- - Control module* M7196
Head assembly* 29-24080
Photo-transistor* 29-24093
Power supply* 29-24085
Tape-in-path sensor* 29-24083

Transformer assembly 29-24097

* These parts are included in the control distribution kit
(A2-W0560/10).

93
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Part Description Part Number MANUAL
Relay 29-24092 LOAD

Take-up motor 29-24094

assembly

[SJEE,I;? Sl;]ﬁg:]r assembly gg:gjggg To load tape after a fatlure of the autoloading routine,
Front panel switch 29-24090 proceed as follows:

6.3 FRU MECHANICAL COMPONENTS l. Turn the power switch on the TSO035 to off, (0 position).

Part Description Part Number 2. Place the TS0OS5S 1n the operator maintenance access
position (refer to Section 5.2.1).

Air filter* 29-24087

‘:}gt;};?p (blower 29-24096 3. Place the reel of tape on the supply hub. Ensure that

Compliance arm 59.94079 the reel 1s evenly seated on the hub.

assembly*

Compliance arm bump 79.74098 . Thread the tape along the path shown in Figure A-1.

assembly Carefully move the tachometer assembly away from

Supply hub* 29-24077 the take-up hub and wrap the tape, clockwise, around

Tachometer assembly 29-24078 the take-up hub. Check to make sure the tape is seated

Roller tape guide 29-2408 1 correctly on the tape gutdes and threaded properly over

assembly the head assembly.

Comphiance arm tape 29-24089

guide™*

Front panel 29-24100

Roller guide 29-24101

Take-up hub 29-24091

6.4 FRU CABLES

Part Description Part Number

/O cables* 70-16855-8

6.5 TEST TAPE

Part Description Part Number
Amplitude test tape* 29-11696-00
800 bits/in skew tape 29-19224-00
Scratch Tape 30-18709-08

-H-ﬂl-{Hl-@-{K-{li-{[-\H-ﬁ-ﬁ-{[-{l-ﬁ-ﬁ-ﬁ-ﬂ-H

{

* These parts are included in the control distribution kit

(A2-W0560/10). Figure A-1 Tape Threading Path

;

935
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NOTE

Ensure that the tape BOT marker is not loaded
beyond the BOT sensor on the tape drive.
[There should be approximately 3.66 m (12 ft)
of tape before the sensor. However, if this pro-
cedure does not work, check the amount of
tape before the BOT sensor. It may be neces-
sary to obtain another tape.]

5. Close the top cover and place the TSOS in its normal
operating position.

6. Press the power switch to the 1 position.
7. Press and hold enter.
8. Press load.

Q. Release enter and load.

The tape should gain tension and advance forward until
the BOT marker 1s positioned at the photosensor. The load
indicator should light, indicating that the transport 1s ready
for use.

NOTE

The TS0S will not autoload tape when In the
operator maintenance position or in the service
access position.

-
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B ADJUSTMENTS

This appendix gives the adjustment procedures that
should be followed after the following have been replaced:

® Compliance arm assembly,
® Head assembly,
® Drive/formatter module, and

® Take-up or supply hub assemblies.

B.1 COMPLIANCE ARM ADJUSTMENT
This procedure must be performed after the following:

® Compliance arm removal/replacement (Section
5.6.11), and

® Capacitor plate assembly removal/replacement
(Section 5.6.10).

Tools Required

® Spring scale (O to 36 oz),
® Phillips screwdriver, and

® 30.48 cm (1 ft) of string (optional).

To perform the compliance arm adjustment, perform the
following:;

I. Turn the TSOS off and remove the tape.

2. Place the TSOS in the operator maintenance access
position (Section 5.2.1).

97
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3. Place the hook of the spring scale (Figure B-1, Item 1)

into the slot provided on the compliance arm (Figure
B-1, Item 2), about 1.9 ¢cm (3/4 in) from the compli-
ance arm pivot point. (In some nstances 1t 1s easier to
loop a string around the complhiance arm and hook the
spring scale to the loop rather than trying to hook it to
the compliance arm. )

. 3700

Figure B-1 Compliance Arm Adjustment

4. Pull the spring scale (Figure B-1, Item 3) directly

toward the front of the TSOS until the compliance arm
points between the 4th and 5th row of holes on the top

plate assembly (the holes are counted from the front of
the TS0S).

NOTE
Hold the spring scale perpendicular to the
compliance arm when checking the tension.

When the compliance arm points between the 4th and
5th holes, the spring scale should indicate 28.5 ounces
+ 3.0 ounces.

\

AR
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[f the reading is not within tolerance, the spring
mechanical tie point (Figure B-1, Item 4) must be
rotated until the reading s correct.

NOTE

To increase the spring tension, loosen the phil-
lips screw (this is the mechanical tie point) and
rotate the spring tie counterclockwise.

LA

Venty the minimum spring tension required to move
the arm from the rest position (after the spring tension
1s within tolerance).

6. Position the hook of the spring scale at the same point
used 1n step 3 and pull at a perpendicular angle. to the
compliance arm, until the compliance arm is just pul-
led off the rest (Figure B-1, Item 5).

The spring scale should indicate 14 ounces =2.0
ounces. If out of tolerance, repeat steps 1 through 6
until the compliance arm tension is correct.

B.2 HEAD ASSEMBLY ADJUSTMENT

This procedure must be performed after the head assem-
bly (29-24080) has been replaced.

Tools Required

® Dual-trace oscilloscope;
® 800 bits/in skew tape (29-19224):

® Phillips screwdriver (6 inches in length — minimum),
or a 3/32 allen wrench (6 inches in length — minimum):
and

® Glyptal™

To pertorm the head assembly adjustment. perform the
following:

1. Load the 800 bits/in skew tape into the TS0S.

Glyptal ™ is a trademark of Alkyd-Resin Products
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14

: . . . ® Vertical deflection
2. Place the TSOS in the service access position (Section

5.2.2). . "
— Calibrated position

3. Connect the oscilloscope channel one scope probe to

TP 55 (Figure B-2). — .2 volts/div

6. Loosen the adjustment screw (Figure B-3,).

‘.

e = =
s - e

» 3

r = = s Ar—
o s wmr e

— =

— ke I m— |
»

i

< 0
0

(i
Nl
I

]

1

f__./

HEAD ADJUSTMENT SCREW

Mi-3701

Figure B-3 Head Assembly (Bottom View)

| PSS
| op BE PSS
“F TPE4

TPEI
——— TPAZ

TrE
TPSO

Thad

7. Runtest 23 (Section4.9) —63.5 cm/s (25 in/s).

TP4?
TP4B

TPA%
TP44

TP43
TP42

8. Set the sync on the oscilloscope to INT and adjust the
level control on the oscilloscope until a presentation,
similiar to Figure B-4, is present.

TP41
TP4O

L T30

CHANNEL ONE (TP55]

AN
|

MK-3528

Figure B-2 Drive/Formatter
Module

AHHHHHHHRHHARNSA

4. Connect the oscilloscope channel two scope probe to

TP 39 (Figure B-2). ',_ | |

5. Set the dual-trace oscilloscope as follows:

CHANNEL TWO (TP39)
® Horizontal sweep w3087

— Calibrated position Figure B-4 Oscilloscope
- Presentation

— 10 psec




102 ADJUSTMENTS ADJUSTMENTS 103

0. Position the waveform from channel two over the
waveform for channel one using the vertical position-
ing of channel two (Figure B-53).

. Remove the scope probes from the drive/formatter
module.

Unload the skew tape by pressing unload.

14. Turn the TSOS off.

3N

5. Apply Glyptal™ to the head adjustment screw. (This
will keep the screw from loosening).

16. Return the TSOS to the normal operating position.

}7. Turn the TSOS on.

MK-38048

B.3 READ THRESHOLD ADJUSTMENT

Figure B-5 Oscilloscope This procedure must be performed after the following:

Presentation

bined
(Combined) ® Head assembly replacement, and

HAHARHARA

10. Rotate the adjustment screw on the bottom of the head
assembly until the phase and voltage relation of both
waveforms 1s as close to being in phase and the same

peak-to-peak voltage as possible.

A

® Drive/formatter module replacement.

i

To perform the read threshold adjustment perform the

. - following:
11. Ensure that the phase and voltage relationship at each - 1. Load the amplitude test tape (29-11696-00).
of the following test points is within 10% of the volt- et
age and phase of the signal at TP 55: 2. Place the TSOS in the service access position (Section
Wy
e 5.2.2).
o TP 43 5 3. Runtest 21 (Section 4.9).
et 4. Adjust the read threshold adjustment (Figure B-6) until
® TP45, e the load and unload LEDs (Figure B-7) both begin to
- tlash on and off.
- .
® TP47, s
s ™ 5. Apply Glyptal™ to the read threshold adjustment to
® TP49, S —— prevent the new setting from changing.
® TPSI1, and » 6. Return the TSOS to the normal operating position.

]
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B et
e The supply hub is adjusted so that the top of the base
oo e It ST i . \ .

2 oo S ridge is 1 1/64 inches above the base of the motor. This can
[, ﬁ} TR ﬂF e — g be measured by inserting a 6 inch machinest scale (perpen-
P e | dicular to the top plate assembly), between the supply hub
FIN T JﬂJﬁJL jL] e i paw! and the top plate assembly of the TSOS (refer to Figure
L i lslG B-8). To verify that the hub height is proper, run test 22
kg | O (Section 4.9) and observe the tape during the test. The tape
|t e p—t should not rub against the top or bottom of the tape reel
o sy M _ flange as the tape exists the reel.
Patii il

—; ‘s

ADJUSTMENT - = (—
per— el ;
MK41 5 i / g
6 INCH MACHINIST SCALE Iﬂf
Figure B-6 Drive/Formatter Module B ﬂ
Read Threshold sl vl
Adjustment ‘
LOAD LED UNLOAD LED

2 Y slhdin 1 aihdin Lot

WHRITE
. ENTER
AEWIND UNLDAD ON-LINE TEST

G | GRS § S ) — L SRR

MKARIY

Figure B-7 Load and Unload LEDs

B.4 HUBHEIGHT ADJUSTMENT .

This procedure must be performed every time either the i Figure B-8  Supply Hub Height Measuring
take-up or supply hubs are removed. -
e
Tools Required
® 7/64 extended allen wrench, et Corrective Action
- If the tape rubs against the tape reel flange, the height is
® 6-inch machinest scale, and —u not set properly. Perform the hub height procedure again
~ = making allowances to correct for the improper hetght
' djustment
® Scratch tape. ——— adjustment.
Refer to supply hub assembly procedure (Section 5.4.2) :’:__... The take-up hub is adjusted so that the top of the hub is |

for the assembly removal procedure, (this procedure gener-
ally applies to the take-up hub removal and replacement
also).

17/32 inches above the base of the motor. This can be meas-
ured by inserting a 6 inch machinest scale (perpendicular to
the top plate assembly), between the take-up hub and the
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{‘1

top plate assembly of the TSO0S5 (refer to Figure B-9). To
verify that the hub height is proper, run test 22 (Section 4.9)
and observe the tape during the test. The tape should not
touch the bottom of the hub or ride up over the top edge of
the hub assembly.

)

C REGISTER
SUMMARY

This appendix contains a summary of the device registers
on the M7196 controller module, and the different

‘remote’’ device registers that the controller maintains in a
message butfer area located in main memory.

1 17732
6 INCH MACHINIST SCALE /

C.1 BUS ADDRESS REGISTER (TSBA)
Refer to Figure C-1 for the TSBA bit map.

C.2 DATA BUFFER REGISTER (TSDB)
Refter to Figure C-2 for the TSDB bit map.

STATUS REGISTER (TSSR)
Reter to Figure C-3 for the TSSR bit map.

(3
&

EXTENDED DATA BUFFER REGISTER
(TSDBX)

Refer to Figure C-4 for the TSDBX bit map.

e
tn

EXTENDED STATUS REGISTER 0 (XSTO0)

Figure B-9 Take-Up Hub Height Measuring Refer to Figure C-5 for the XSTO bit map.

"
=)

EXTENDED STATUS REGISTER 1 (XST1)
Refer to Figure C-6 for the XST1 bit map.

Corrective Action

If the tape touches the bottom of ine hub or nides up over
the top edge of the hub assembly, the height is not set prop-
erly. Perform the hub height procedure again making allo-
wances to correct for the improper height.

e
~3

EXTENDED STATUS REGISTER 2 (XST2)
Refer to Figure C-7 for the XST2 bit map.

C.8 EXTENDED STATUS REGISTER 3 (XST3)
Reter to Figure C-8 for the XST3 bit map.

R o . o o e

C.9 EXTENDED STATUS REGISTER 4 (XST4)

~ This register exists only if extended features are enabled.
.._...-"'55 It the extended features are enabled, the data field length
word will equal 14. Refer to Figure C-9 for the XST4 bit
A map.
=
L
— 107




-— Arewruing IS13Y gQSL 7-D aindiy
p
R OfEr W
m Gi 18 HILNIOd ONYWWO) , 00d 00
L1 119 HILNIOd ONYWINOD Z 10d 10
ZO 118 HILNIOd ONYIWWOD b Z0d Z0
M €0 118 H3INIOd ONVWWOD oL £0d £0
= $0 118 UILNIOd ONVYWWOD 0z $Od 0
50 Li8 HILNIOd ONVAWOD o 50d 50
/) 90 1i8 Y3I1NIOd GNYIWWOD 001 90d 80
o £0 118 HALNIOd ANVIAWOD 007 £Od Lo
80 119 HILNIOd ONYIWWOD 00t 804 80
Ll 60 LI8 HILNIOd ONYIWWOD 000 BOd 60
f— OL 118 H3LNIOd ONVIWWO2 000Z Old 0l
7)) L 118 BILNIOd ONVINWOD 000t Ld Ll
— Z1 119 HILNIOd QNYWWOD 00001 Zld A
<O £1 118 HILNIOd ONVAWOD 00002 £ld g1
Ll v1 118 YILNIOd ONVINWOD 0000% bld b1
) - S! L9 HILNIOd ONVWWOD 00000 L Sid Sl
NOILINIZIQ LHOIEM V120 3NN L

00 L0 20 £0 o S0 90 L0 80 60 Ot Ll Zl £ 14! Si

{8QS1 — AINO 31IHAA) = LINN LSHIH 025222 SSIHAAY SNY

g e o

AlewruIng 1918139 VESL 1-D 2andiy

EiBFdWy

! G0 L8 SS3HAQY SN9 _. 00V 00
(O 118 SS34AJY SN\ T4 OV |0
0 118 553400V SNy 4 2OV 0
£0 lig S534HAAVY SN\ Ol (M4} £0
0 119 SS3HAQY Sng 474 POV 140
S0 118 $53400v Sne Ot SOV SO
90 118 S534AQv SNY 00| SOV 90
L0 1i8 SS3YJAY SN 0L LOV L0
80 118 SS3H0AQv SN8 00 g80Yv BO
60 L8 SS3NAQY Snd 0001 60V 60
Ol 119 $S380av SNAa 000< aly Ol
i1 L8 SS3HaAdY snd 000t 1Y Ll
<1 119 SS3HAAvY SnAa G000 L Zlv cl
£l 118 S53400v sng 00002 E1v £1
Fi 119 S5S3¥Q00av Sng Q000 tiv LA
1 118 SS3IHCGY SNy 00000 L Siv Sl

NOILINIZ3Q JHDIEM TVLI0 JAIYN LI8

00 L0 0 £0 PO 18 90 L0 80 60 Ot L1 A £l vl Gl

(VBSL-AINO QvIHI-LINN L1SHId 0ZSZL4 SSANGOY SNY

108 REGISTER SUMMARY




111

p = Arewrwing IS139Y X9ASL +-D) 21n3ig
o
g

M SIETAW

M - Q35N LON - | N/N 00

U = 335N 1ON - c NN VO

- G3SN LON - b /N 20

N - @3Isn 10N - 0l N/N £0

o - 038N 1ON - 0z /N p0

- @3ISN LON - ot N/N G0

LU ~ Q38N LON - 00! /N 90

- - Q3SN LON — 007 N/N /0

(fp] 81 118 HILNIOd ONYIWWOD 20t 8ld 80

gy 61 118 HILNIOd ONYINWOD Q001 6ld 60

&) 0Z L9 HILNIOJ ONYWWOD 0007 0zd 0l

Ll 1Z 18 HILNIOd GNYIWINDD 000t L Zd L1

» ot - Q35N LON - 0000 | N/N Z1

- @3S0 LON - 00002 NJ/N €1

~ Q3%N LON - 0000V /N vl

1189 GNYWWOD 1008 00000 1 19 Gl

NOILINIZIQ LHDIZM L0 INVYN 118

S0 80 L0 80 1 Q1 il Al El 14! Gl

(XB0SL — ATND 3LAS HOIH ILIHM) LINM LSHId £Z29244 SS3IHQAY SN8

e o

Arewruing 198139y ASSL €D andig

00 10 A, £0 14

LEETrAN

{13534 SISNVI GHOM ALIHAAF LINN 1SYId ZZSZZ7 SSIHGOVY SNg

£0 vC S0 80 L0 80 60 Ol i gl N Y v Sl

[HES1 — AINO aOv3d) LINN 1SHI4 22624 SSIHOAY SNE)

- d3Isn LON - _, n/N 00

00 118 $S¥1J NOILYNIWYIL z 0L L0

10 119 SSY1D NOILYNIWH3L v 191 Z0

ZO 118 SS¥10 NOILYNIWYIL ol 2oL €0

00 SSV1D NOILYNIWYIL TVLV4 0z 024 ¥0

& LO SSY1D NOILYNIWHIL TWLv4 ov 104 S0

- INI-440 001 30 90

AQY34 W3LSASANS 00z 4SS L0

- 4 91 118 SSIHAAV SN8 00Y 9LV 80

S Ll L8 $S3HAAY SNE 0001 LIV 60

SSIHAAY ¥334N8 OIIN 0007 vaN ot

> AHOW3W IN3LSIX3-NON 000Y XN H

- Q3SN434 NOILYIII0OW ¥3LSIOIY 0000 | YWY Z1

HOYH3I NIIHD ALINVS 00002 308 £4

7p] - @3SN LON - D000t N/N Py

o NOILIONCD T¥ID3dS 00000 | oS 51
LL)

T NOILINIZ3Q LHOIEM TVYLIO0 JNVYN 119
5
%
-
1
1




113

ATeIuwng INSIZNY 11LSX  9-D 2ndig

>
(o o
m v B AW
M — Q38N 10N - 1 N/N 00
YivQ 318vLIIHHOINND z NN Lo
U - Q38N LON -~ v N/N Z0
(dp] - 03SN 1ON - 0l n/N £0
- Q38N 1ON - 0z n/N 0
a - (J3SN LON - ot n/N G0
LL) — Q3sn 10N - 00| N/N 90
T - 038N 10N - 00¢C /N L0
) HOHHI ALIHYd SN8 avay 0.8) day 80
— ~ Q3asn LON - 000 L /N 60
G - Q3snN 1ON - 0007 N/N 0l
Ll - Q35N 10N — 000Y N/N L1
o — 03SN 1ON ~ 0000 | /N ZlI
Y1vQa 318VLOIHHOD 00007 HO2 £l
~ Q35N LON — 010.0.0) /N A
Tl EREINAR IR TS 00000 L 110 Gl
NOLLINIZ3Q LHOIAM Y130 INVN L9

Li cl

EE

£t Pl Gl

Q0 10 ¢0 £0 Ll G0 90 LO 80 60 Ol

A 00

Arewung 1218139Y OISX  §-D aIndiyg

ETBFriAN

IdV1 40 GN3 | 103 00

3dv1l 30 ONINNIDIE z 108 1O

N207T ILIHMN t WTAA Z0

JAIHG 3d 0l Q3d £0

HIIHD IWNI0A | 0z AIA 0

ITEYNI LSNHHILNI or 3] 50

ANIT-NQ 00| TIND a0

ONIAOW 3dV1 (4,474 LOW {0

SS3IHQUY VoI T OOt "t 80
ONYWWOD 1v93T7I 000t ! 60
NOILJINM 3718vLNI3X3-NON 0007 43N o]
HOHHI D07 JFLIHM O00Y I1M L1

ONOT HLONIT QYOI 0000 L 1Y A
dd¥l 40 GN3I W2I901 00002 I £1
LHOHS H19N3T Qu023y Q000 S7H vl
{HIHLO/JiNS/ILIHM/IIVES OVIH) YUYW 3dVL 00000 | MIALL 51
NOILINIZIO LTHOI3MA Y100 JAYN 18

00 L0 ¢0 t0 0 S0 90 L0 80 60 Ql EL i El vl Gi

112 REGISTER SUMMARY




115

m Alpwwung JSIZaY €1LSX 8- 2in31
m SERrEN

M 108 QLNI 3533A3Y | 8I4 00

- - Q35N LON - Z N/N 10

S —{3Isn LON - b4 N/N Z0

A23IHI ALISNI] Ol A0 £0

' - - Q3SN LON - 0z n/N 0
LWLl ISHIAIYH SYM | L1SV3I LV AHi3Y

T FdILTNN 41 “ISHIATE NOILOW IdVi av AJH 1))

S A1 3TdWOINI NOILYHILO 001 ld ) a0

- = Q3asNn 10N - 0GZ N/N L0

G 3000 HOWHI JILSONDOYIQOYIIW 00t 30N B8O

L 3CG0J HOHYI JLLSONODYIQOYIIW 000 L JAW 60

R 300D HOHHI JUSONOVIQOHIIW 000Z IOV Ol

FT00 HOHHUI DILSONDYIQOYIIW 000r J0W tl

330D HOHYI JULSONOVIGOHIIW 0000 | J0W cl

3Q0D HOUHI JILSONDVIOQHDIW 0000¢ 30W £l

3400 HOHYI DLLSONDVIOOHDIW 000CY J0W ¥l

40003 HOHYHA JLLSONDSYIQ0HIIW 000001 =[4]5 ] Gl

NQILINISAA LHDI3M TP LI0 dNIYN 118

60 Ol L1 Zl el ¥l Gl

00 L0 c0 £0 Lgl) SO 90 LO 80

SRR RN R R

Arewrwung 19)S133y 7 LSX L-D 2In3iyg

GIBPNMN

0 119 13A3T NOISIAIY 1 Oy 00
L 119 13A37 NOISIAIY z 174 L0
£ 118 13A3T NOISIA3Y v 2 20
£ 118 13A31 NOISIATY 0l £1y £0
¥ 118 13A37T NOISIATY 0z ral PO
V- S 118 13A37 NOISIAIY oy Sy GO
g 119 13A3T1 NOISIAIY 001 81y g0
o ¢ 116 13A3T NOISIAIY 00Z {7 L0
- Q3sn 10N — 00 N/N 80
- Q3SN LON - 000 | N/N 60
FHUNTIVS NI0TD ILIHM 0002 13M Ol
M — d3sn LON — 8.4.0) 4 N/N b
S - a3asn LON ~ 0000 ¢ N/N Zi
~ Q3SN 1ON - 00002 n/N €L
¥ HOYHI WNSNIIHD AVH 0000t 39N bl
o (DONIAOW 3dv1) SS3HD0Hd NI NOILYH3IdO 00000 | WdO Gl
_._.h.._ NOILINId3d 1HOIIM TvL100 IWYN 118
(2, |
G 00 10 Z0 £0 0 50 90 L0 80 50 0l (i Z1 £1 ¥l Gl
LLJ
<
1
1



116 REGISTER SUMMARY

I

MESSAGE BUFFER
EXAMINATION

!
)

A

This appendix gives the assumptions that must be made,
the conditions that must exist, and the proper procedure that
must be followed in order to properly exam the message

buffer in the TSVO0S5 diagnostics.

!
l

i

\
i

J

Assumptions

}
}

Medaz?

GO

In order to check the TSVO5 message buffer, the follow-
ing assumpftions must be made:

i 1

® The TSVOS5 diagnostics being used are CVTSA,
CVTSB, CVTSC, CVTSD, and CVTSE.

02
'
!

|

03

|

® The TSVOS diagnostics listed above are being run with
a LSI-11/23 processor.

4

0 LU AWt N~ O
o & el e e Wit
03 = Trosscsom -
3 o X 2383388333 ® The user must be familiar with console ODT on the
—E T LTl > _— - -
IR H I —— LSL 1123 processor
S NGt A SR
w = IX0o000O0EFEFEEREEE C it
© % UObEZzZzZzZZaIOCEXOTXTETAa & - B onditions
A Ta 111 +1332232222 = g
=
o . . a .
° B - The following conditions are needed in order to success-
T g .
2o ¢ % — fully examine the TSV0OS message buffer.
2 3
- 5
_ o« e . : . .
= § %g % g 288888000 e - wm ® The diagnostics being run must be run with the halt on
= 3? — error (HOE) flag.
- =
) -
2 w e sl
- ™} = a O < M N~ O -
|7 % $35222223E8EE8seE R "—: ® The need buffer address (NBA) in the TSSR must not
] O) R be set. (If the NBA is set, the message buffer does not
. V exist and therefore cannot be examined.)
@ | -
’ 5 23°NI28858833358 ]
E:"‘ Message Buffer Examination Procedure
- The following is the procedure that is to be followed

0

when an examination of the message buffer is desired.

1. Press the break key on the terminal to get into console
ODT.

L |

2. Examine the TSBA of the TSV05 (772520). This

- points to the next address beyond the message buffer.
T
”~ |

117
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3. Subtract an octal 20 from the contents of the TSBA.

BOOT
CODE

K

This appendix contains the TS05 boot code that accom-

plishes everything the MS boot code will. Error handling is
accomplished by retrying.

4  Examine the new calculated address as well as the next
7 word addresses.

NOTE

The second or third word has a value of 12 or
14. If the word value is 14, all five-extended
status registers exist. If the word has a value of
12, only four extended status registers exist.

In order for the boot code to work, it is assumed that an
MS boot block exists on tape and all hardware is operating

properly. If this is true, the following code will boot RT11.
RS3X11, RSTS, and XXDP + tapes.

The next word is the residual byte count (RBPCR).
(Subsequent words will be XSTO, XSTI, XST2,
XST3, and XST4. Refer to Appendix C.)

NOTE

Upon exit from this boot code, registers R0-R4
will contain the following:

5. Type P followed by a CTRL/C to get to get back to the
diagnostics and the diagnostics prompt DR>.

® RO = 0 unit number
® R1 = 172522 TSSR address
® R2 = 172520 TSBA/TSDB address

® R3 = 010016 PC of ““SM”’ +20

ogefer to Figure E-1 for an example of the TS05 boot
code.

LN R e e
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