


















































































































































































































































































ON-LINE DIAGNOSTICS 
1/,;hether the �T�U�8�~� is connected to a PDP-II CPU or VAX CFU, there 
are on-line diagnostics to run to check subsystem performance. 
Because the �T�U�~�:�J� has elaborate internal dia}nostics, the on-line 
diagnostics will not have to be depended on as much as they are 
with nany DEC products.' 

However, 
interface 
sUbsysten 

the internal diagnostics do not check the �~�7�4�S�4� or 
bus. To diagnose any problem in these two parts of the 
requires the use of on-line dicgnostics. 

Also, subsystem intermittant problens can often only be found by 
on-line diagnosis. 

This course does not ext:lain the procedure to start the syster.i or 
lOud the or.-line diagnostics because this is part of the course 
prerequisites. 

This course w'ill Frovide a general introduction to tlie diajnostics 
and then you can run them until you are confident with the 
Frocedure. 

PDP-II BASED DIAGNOSTICS 
There are five PDP-II based diagnostics for the TUfJ. 

o CZTUV 

CZTUV (Figure 9) is the data reliability or exercisor 
test. This test causes data wraparounds through the TUBe, 
interface bus, I/O silo, and formatter. 

The output of this test calls out a failin] module when 
an error occurs. 

To run this test, tape must be loaded 2nCi on-line. It is 
�u�s�u�a�~�l�y� the final test run. This test takes approximately 
one h 0 u r per pas s. Howe v e r, 2 C i.\ i nut e sis e no ug h w he :-1 i t 
is used as a data confidence test. 

This test can only be run with a �2�4�~�0� foot �t�a�~�e�.� �O�t�h�~�r�s� 

w'ill fail. 

o CZTUW, CZTUX, CZTUY, and CZTUZ are all logic tests. They 
are usually run in the order listed and progressively 
c he c f< m 0 rea n d m 0 reo f the sub s Y s t e i.\ • l'.n ex 0 m �~� 1 e 0 f the 
diaglogue for each test is given in figures lr-13. 

All of these tests require that the TUer has tafe loaded 
and is on-line except �C�Z�T�U�~�.� The status of the TU80 does 
not matter for CZTUW. 

These tests simulate a worst-case operatio;) �e�n�v�i�r�o�n�r�.�1�~�n�t� 

when operating in both start/stop and �s�t�r�e�a�~�i�n�g� modes. 
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.R CZTUVA · -- -- -------_._------DRS LOADED 
D I AG. RUN- T I i'1E SERV I CEG REV. D API,- ?Cj> 

• ---Cl r DQ-A-O 
DATA RELIABILITY TEST 
oNI r IS rOBO 

• DR>STA/FlA:PNT 

CHANGE HW (L) ? Y 

• t UNITS (D) '? 1 

• UNIT 0 
TSSR ADDRESS (0) 172522 ? 

VECTOR (0) 22"l ? 

• CHANGE SW (L) ? "(\ 

• NO DEFAULT 
CHANGE SW (L) 'r '"'C 
DR>STA/TES:3 

• CHANGE HW (L) ? N\Y 

• * UNITS ( [I ) ? 1 

UNIT 0 

• TSSR ADDRESS (0) 172522 ? 
VECTOR (0) 224 ? 

• CHANGE SW (L) ? N 

TAPE LENGTH MUST BE 2400 FT. TO CORRECTLY RUN THIS TEST!! 

• 



R CZTUWC 
DRS LOADED 
DIAG. RUN-TIME SERVICES REV. II AF'R-79 
CZ10W-A-o 
**** TUBO LOGIC DIAGNOSTIC - REPLACE M7454 IF ERROR **** 
UNII IS 1080 
DR>STA/FLA:PNT 

CHANGE HW (L) ? Y 

t UNITS (D) '? 1 

UNIT 0 
DEVI CE ADDRESS (I SBAl I SLlB) (0) 1 /~522 ? 

INTERRUPT VECTOR (0) 224? 
INTERRUF T FR!aR! T T (0) 5? 

LAANGE Sw ([) ? T 

INHIBIT ITERATIONS (L) N ? N 

f5T: 001 InItIallzatlon Test 
TST: 002 Ram Test 
TST: 003 Command Reject Test 
TST: 004 Write Characteristics Test 
TST: 005 Volume Check Test 
TST: 006 Completion Interrupt Test 
TST: 007 Basic Packet Protocol Test 
TST: 008 Non-Tape Motion Commands Test 
TST: 009 DMA Memor~ Addressins Test 

~ __ T_S_T __ !_O __ lO ___ I_n_i_t_i_a_l_i_z_a_t_i_o_n __ A_f_t_e_r __ W_R_'I_T_E __ C_H_A_R_'A_C __ T_E_R_I_S_T_I_C_S __ T_e_s_t ____ __ 
TST: 011 Basi c WRI TE SUBSYSTEM MEMORY COfTlinand Test 
CZTUW EOF' 1 

o CUMULATIVE ERRORS 

I /,\" 
i I 

!J 



.R CZTUXC 
• DRS LOADED 

DIAG.-RUN--~T~I~M~E~S=E~R-V-~I-C~ES---R~-'E~V-.--r-'--A-F-'R-'--7-9----------------------------------

CZTUX-A-O • **** T080 LOGIC DIAGNOSTIC - CHECK M7454,CABLES AND TRANSPORT IF ERROR **** 
UNIT IS TUSO 
DR>STA/FLA: F'NT 

• CHANGE HW (L) ? Y 

• • UNITS (D) ? 1 

UNIT 0 
• DEVICE ADDRESS (TSBA/TSDB) (0) 172522? 

• 

--

• 
• 
• 

INTERRUPT VECTOR (0) 224? 
INTERRUPT PRIORITY "( 0) 5? 

CHANGE SW (L) ? 

NO DEFAULT 
CHANG~~W~(~L~)--?~.-N-----------------------

TS r! 
TST: 
TST: 
TST: 
rsT! 
TST: 

002 Initialization t2 Test 
003 Off-Line And Reject Rewind Test 
004 Basic Write Test 
005 BasIc Read Data (Forward and Reverse) Test 
006 Stand-alone Manual Intervention Not Executed Test 

TST: 007 Stand-alone Confisuration T~peout Not Executed Test 
TST: 008 Stand-alone Scope Loops Not Executed Test 
CZIOX EOP 1 

Q CUMULATIVE ERRORS 



---~~~~~------------------"------------------------------.R cZTOYC 
DRS lOADED 

• LIl AU. RUN- 11 ME. SERV 1 CES REv. II APR 79 
CZTUY-A-O 
**** r090 LOGIC DIAGNOST1C cRK CABLES TRANSPORT IF ERR ***> 

• UNIT IS TUSO 
"----rJR.>S I AIF LA: F'NT 

e CHANGE Hw ([) ? '( 

* ON I IS" 11 ) l' 1 
e~~~~ ________________________________________ __ 

oNII 0 
DEVICE ADDRESS (TSBA/TSDB) (0) 172522? 
INTE~UFT VECTOR (0) 224! 
INTERRUPT PRIORITY (0) 5? 

• CHANGE SW (l) ? 

NO DEFAULT e CRANuE SW ([) !' N 

. TST: 001 Space Records Test 
.. TST: 002 Rereads Test 
---=-=-::~~--:---------TST! 003 Write Data Retr~ Test 

TST: 004 Write/Read Tape Mark Test 
ezrOy EOP 1 

o CUMULATIVE ERRORS 



.R CZIOZC 
e DRS LOADED 

~l~ll~A~G~.~R~O~N--~r~I~ME~S~E~R~IV~I~C~E~S~-R~IE~V~.~D~~A~P~R--7~9~------------------

CZTUZ-A-O 

• ****. r 080 LOGIc DIAGNOSTIc cHECR TRANSPOF:T IF ERROR **** 
UNIT IS TU80 
DR.>STA/FLA: PNT 

• CHANGE HW (L) ? y 

e t UNITS (D) ? 

NO DEFAULT 

• t UNITS (D) ? 1 

UNIT 0 
e DEVICE ADDRESS (TSBA/TSDB) (0) 172522 ? 

INTERRUPT VECTOR (0) 224 ? 
INTERRUPT PRIORITY (0) 5 ? 

e~~~~~~~~~ ________________________ __ 
CHANGE SW (L) ? Y\N 

e TST: 001 Write Tape Mark Retr':l Test 
TST: 002 Skip Tape Marks Test .. ~~~~~~~~~~--~~~~~~~~~~~~---TST: 003 NO-OP (·Clean Tape 8

) And INITIALIZE Test 
TST: 004 Erase And Operation Incomplete Test 
TST: 005 Operations At EOT Test 

A TST: 006 Function Timing Test 
.~~~~--------------------CZTUZ EOP 1 

o CUMULATIVE ERRORS 



Errors na~ give you a mess~ge specifying whet is the most 
prob3blc cause. An exa~ple of an error on CZTUX is shown 
in fijure 14. 

figures 1r.-13 also list the subtests for eoch diagnostic. 
Each sub-test within the diagnostic is printed just 
before it runs using the for~at sho~n in the figures. 

These tests are run like and are structured the same as most xx~p+ 
diagnostics. 

The PSG also covers the basic co~sole dialogue for these 
diagnostics in the paragraph called "Operating Instructions for 
P2P-ll Based Diagnostics". 

VAX BASED DIAGNOSTIC 

TB5 

R U:1 t h '= 0 n - 1 i ned i a g nos +: i c sun til you fee 1 C OlTI for tab 1 s wit h 
--them. 

FINAL TESTING 
After any re~air final testing must be com~leted. 

1. The STU shoul~ be turned off and back on to allo\-. the health 
check to run. 

2. Then test rl should be run to comfletion. 
aPFroximately l~ ninutes. 

This takes 

3 • V\ ~1 C n t~. 2 h 0 s t s y s t em i s 2. v ail a b 1 e I the a LJ pro pro c t e PC? -1 lor 
VAX diagnostics should be run. 

4 • ~\i hen the [':; 7 4 5 4 has 
should be turned 
diagnostics to run. 

been 
off 

re?laced or suspect, the 
and back on to allow 
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.R CZTUXC 
DRS LOADED 
DrAG ~- RUN->rIME--sER(iicES- --REV. D APR-79 
CZTUX-.A-O 
****,os-o- LOGTCrllAGNOS-TIC"- CHECK M7454,CABLES ANtj-T-RANSPORT IF ERROR ***i-' 
UNIT IS TUSO 
DR)STA/FLA:F'NT 

CHANGE HW (L) ? Y 

* ONITS (II) ? 1 

UNIT 0 
DEVICE ADDRESS (TSBA/TSDB) (0) 172522? 
INTERRUPT VECTOR (0) 224? 
INTERRUPT PRIORITY CO) 5? --------------------------------------------------------------
CHANGE SW (l) ? 

NO DEFAULT 
CHANGE SW (l) ? N 

rST: 001 FIFO E;·!e rc 1 se r Test 
TST: 002 Initialization 12 Test 
TST: 003 Off-line And Reject Rewind Test 
TST: 004 Basic Write Test 
CZTUX HRD ERR 00403 ON UNIT 00 TST 004 SUB 001 PC: 034270 
TSSR Incorrect A'fter WRITE COlTlmand'1 More Bits Set Than SSR 

'TSSR = 100210 
TSSR Blts Set: SC,SSR 
Termination Class Code = Recoverable Error - Tape Position One Record Dawn 
*****PROBABLY MEDIA RELATED ERROR - BAD TAPE***** 
Packet Address = 036210 
Packet Word io = 140005 
Packet Word t1 = 062022 
Packet Ward 12 = 000000 
Packet Word *3 = 033304 

1ST! 005 Baslc Read Data <Forward and Reverse) Test 
TST: 006 Stand-alone Manual Intervention Not Executed Test 
1ST: 007 Stand-alone Confisuration T~peout Not Executed Test 
TST: 008 Stand-alone Scope loops Not Exec~ted Test 
CZTOx EOp 1 

I CUMULATIVE ERRORS 



SUMMARY 
This lesso:l covered 2ll th-= ciagnostic information you need to 
troubleshoot the TU9 n • 

The ,...,7454 dialjnostic runs when pOher is apFlied to the TUe;) host 
Ui'! IS US. 

The po\..;er-on healtll check runs 'w'hen power is appl ied to the STU by 
pressing the LOGIC ON switch. 

Intern3l di2gnostics are used by the customer (o~~rator tests 
el-~~) and the field service representative (operator tests plus 
field service tests 1r,-99). 

Fault codes are displayed for all internal diagnostic errors. 

The pathfinder documentation stocked in the CD kit can direct you 
to 98% of the TUSr problems when properly usee. 

The ~athfinder consists of: 

o Pre-site procedures 
o On-site procedures 
o Fault code pathfinder tables 
o Power-on pathfinder tables 
o Internal test descriptio:ls 
o Sub-fault code descriptions 

There are five on-line diagnostics for PDP-II systems. 

0 CZTUV 
0 CZTU~'1 

0 CZTUX 
0 CZTUY 
0 CZTUZ 

The on-line dingnostics for VAX syste~s is up in th~ air. 

Internal test Cl should be run for all TUea re~airs an~ as a 
confidence test. On-1 ioe ciagnostics s~ould be run l,oihenever the 
system is av~iable. 

This concludes the di2gnostic lesson. 
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REMOVAL AND REPLACEMENTS 

INTRODUCTION 
In this lesson you l€arn to remove and replace TU3r field 
replaceable units (FRUs). You will also learn t~e appropriate 
verification checks after each replacement. 

These procedures are taken from the pocket service guice (PSG) and 
are altered to fit into the course format. The service manual also 
contains similar procedures. 

~ost of the verification checks are pathfinder tests. These tests 
are explained in depth in the test descriptions contained in the 
pathfinder. 

OBJECTIVES 

1. Remove ~nd replace TU80 FRUs. 
2. Run verification tests for replaced FRUs. 

TAPE DECK COMPONENTS 
The three FRUs you remove in the following paragraphs are located 
on top of the tape deck and accessed by opening the top cover. 

BOT/EOT SENSOR 

Removal 

1. Remove the head assembly dust covers by pulling them 
straight out. 

2. Disconnect the ~"3Pl plug from the BOT/EOT sensor (Fi(::3ure 
1). The mounting screw is under the cable. 

NOTE 
DO NOT lcosen the screw on TOP of the 
sensor. This may cause sensor 
misalignment. 

3. Remove the mounting screw from the assembly base-mount 
and lift the BOT/EaT sensor off the tape deck. 

Replacement 

1. position the sensor in its place on the taf-e deck a'ne 
install and slightly tighten the mounting screw. 

2. Thread a tape onto the take-up reel and adjust the 
BOT/EaT sensor so that it is aligned parallel with the 
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tape path. Sensor positioning is not critical. 

3. Tighten the mounting screw. 

4. Reattach the ~3Pl plug to the sensor connector as shown. 
Be careful. It is very easy to misposition the plug onto 
the wrong pins. If excess cable exists, pull the excess 
under the tape deck. 

Verification Check 

NOTE 
Use a 600-foot reel of tape (P/N 
29-22020) if available with the properly 
installed EaT/BOT markers to reduce test 
time. 

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

2. Perform a LOAD operation and observe that the tape loads 
and po sit ion sit s elf at the BOT mar k e r ( BOT in d i cat 0 r 
illuminates) to verify the BOT sensor. 

3. Execute test 44 to verify operation of the EOT sensor. 

Test 44 executes a fast forward to EOT. 

4. Unload the tap~ and power down the TU80. 

TAPE CLEANER 

Removal 

1. With the head covers removed, loosen two mounting screl,-JS 
and remove the tape cleaner (Figure 2)from the tape deck. 

2. Re:'Jove the scre'.v's, lockwashers and cover plate frow the 
blade ~ousing. 

3. Slide the platform ::1ount out from the tape cleaner. 

Replacement 

NOTE 
A defective tape cleaner must be 
replaced as a complete assembly. 

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

2. If blades are not damaged, clean the platform and 
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reinstall. 

~hen installing the platform, make sure that the flanges 
are such that the platform fits firmly inside the tape 
cleaner. 

3. Install the cover plate, two washers and mounting scre~s. 

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

Verification Check 

No functional checks are necessary. 

FILE PROTECT SENSOR 

Removal 

1. Remove the tape reel from the supply hub. 

2. Remove the four short mounting screws and the file 
protect sensor cover plate (Figure 3) from the tape deck. 

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

4. Detach connector '1i3P6 from the sensor. 

Replacement 

NOTE 
File protect sensor positioning is not 
critical. 

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

2. Attach cable W3PG to the sensor pins. 

NOTE 
DO NOT overtighten the mounting screws 
on the sensor cover plate. The plate is 
so thin that the screw heads may pull 
through the plate and not secure it to 
the tape deck. 

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

Verification Check 

3 ,. . pre .... lffilnary 
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1. Perform power-on check #lC03. 

2. Power-down the TU8e. 

INTERNAL COMPONENTS 
The next several components you remove can only be accessed by 
placing the TU80 in service position and removing the FCC shield 
and the acoustic cover. 

1. Place the TU90 in service position. 

Make sure the tape deck locks into position. 

2. Remove the cooling fan and acoustic cover. 

MAGNETIC HEAD ASSEMBLY 

Removal 

CAUTION 
The magne tic head and the two wr i te 
resistors (Figure 4) on the R/W/S module 
(R224/R225) are matched components. If 
the head is being replaced, the write 
resistors must be replaced also. 
Resistors are supplied with the new head 
and are labeled with the head serial 
number, resistor "r" number (R224 or 
R225) , the resistor value, and 
equivalent write current and DC voltage. 

1. Remove the head dust covers from the ta~e deck. 

2. Detach the read head connector W6Pl (Figure 5), the write 
head connector W5Pl, and the erase head wires P3/P4 from 
the magnetic head. Move the cables out of the way. 

NOTE 
Before removing the head, tape a piece 
of soft, non-adhesive material across 
recording surface for protection. 

The head can easily hit the tape deck 
during removal. 

CAUTION 
DO NOT loosen the head alignment screws, 
otherwise, entire head must be replaced 
with a new assembly. 

The head is factory positioned on the 
base and must never be moved. 
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WHrT! TO F'RONT _r-=-­
--P3lP4-1L--J 

EJ...AO< TO SM:.K ,.-..=~~ ...... 

--WSPI 

--W6Pt 

MAGNETIC HEAD CONNECTORS 

HEAD ALIGNMENT SCREWS 
(DO NOT LOOSEN) 

HEAD MOUNTING 
HARDWARE (4 EACH) 

MAGNETIC HEAD ASSEMBLY 



3. Lo 0 sen the f 0 u r he a d 
assembly against the 
mounting hardware. 

mounting screws. 
tape deck while 

Hold the head 
remov ing the 

4. Carefully withdraw the head from the tape deck. 

5. Remove the write resistors R224 and R225 from the 
Read/Write/Servo module (Figure 4) at location F17. These 
resistors are plugged in and can be removed without 
removing the board from the logic cage. 

The write resistors are matched with the read/write head. 
They cause the write current sent to the head to be 
matched with the characteristics of the head. If the 
wrong resistors are used. with a head, read/write errors 
may result. 

Replacement 

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

1. Plug in new write resistors R224 a!1d R225 onto the 
Read/~rite/Servo module. 

NOTE 
Before installing a magnetic head, make 
sure that the recording surface is 
protected wi th soft, non-adhesive 
material. 

2 • Put the mag net i c he a d t h r 0 ug h the hoI e i nth eta p e dec k 
and position the head onto the guide pins. 

3 • ~"" h i I e hoI din g the h e a din pIa c e ins e r t the In 0 un tin g 
hardware and tighten the screws. 

4. Gu id e the read and wr i tel erase cabl es thro ug h the tape 
deck and attach them to the correct head as shown in 
figure 5. 

5. Remove the recording surface protective covering which 
you added. 

Verification Checks 

1. Clean thf: magnetic head recording surface with a soft 
lint-free cloth moistened with tape transport cleaner. 
~ipe recording surface in same direction as tape motion. 

2. Load a known good write-enabled scratch tape and execute 
test 18 to move tape away from BOT. Press the RESET 
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pushbutton to stop tape after approximately 5 seconds. 

3. Move the jumper (Figure 4) at location 13E on the R!h!S 
module from the normal W3-STORE position to the test 31 
W4-STORE position. 

4. Execute test 31. 

. 5. 

Test 31 sets up and checks the read am~litudes for each 
track. 1>, new head assembly may cause the amplitudes to 
change. 

After the test 
jumper from W4 
cage. 

is complete (display ee), return the 
(STORE) to W3 position. Close the logic 

Test 01 is the final verification test. It is used to verify many 
of the replacements you are going to do in this lesson. To save 
time, it is only run once at the end of this lesson. 

AIR BEARING ASSEMBLY 

NOTE 
Replacement parts for the air bearing 
assembly are contained in the CD kit PIN 
XXXXXX. This kit contains two spring 
guides (one upper and one lower), a 
transducer, a small O-ring, and a large 
O-ring. 

The air bearing assembly (Figure 6) should be completely 
refurbished whenever ~ part is replaced. This means all parts of 
the the CC repair kit should be used ane a new kit ordered. 

Both air bearings are removed with the same procedure. Therefore, 
you will remove only one air bearing (your choice) in this lesson. 

Removal 

CAUTION 
Make sure no air bearing parts are 
damaged during the removal procedure. 
You will use all the original parts 
during the replacement procedure. 

Be especially careful with the 
transducer pins when detaching the 
cable. They break very easily when bent. 

1. From the bottom of the tape deck, detach the cable 
connector from the transducer pins. 

Check (and mark if necessary) the pins on the sensor and 

preliminary 
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the cable plug for proper reconnection. Ir.1proper 
connection may cause inaccurate fault sym2toms. 

CAUTION 
Hold on to. the air bearing when removing 
the mounting screws. Use tape if 
necessary. The air bearing can fall and 
be damaged if not held. 

2. Remove the tviO mounting screws securing the air bearing 
assembly to the bottom of the tape deck. DO NOT remove 
the screws securing the sensor to the air bearing at this 
time. 

Re~ove the complete air bearing assembly from the top of 
the tape deck. Make sure that the large a-ring does not 
fallout of the air bearing. 

3. Place the assenbly on a flat surface, and remove the two 
mounting screws securing the sensor to the ai~ bearing. 

A small a-ring is underneath the transducer. It can fe-II 
out of position. Be careful not to lose it. 

4. Remove the t~o screws from the front of the air bearing. 

The spring guide can now be removed. 

Replacement 

Use the original parts during this procedure. 

1. Secure the spring guide and spring guide guard to the air 
bearing with the two mounting screws. 

2. ltiith the sm211 a-ring seated properly, position the 
sensor on the air bearing. Install and tighten the tw'O 
mounting screws to secure the sensor. 

3 • ~,,' i t h the 1 a r 9 e 0- r i n g sea ted pro p:: r 1 y, po sit ion t 11 e air 
bear ing onto the tape deck, and secure it wi th the two 
mounting screws. 

4. Reattach the connector to the sensor pins. 

Verification Check 

Tests 0.2 and 31 are used to verify the transdUCer. They are run at 
the end of this lesson. 
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SUPPLY REEL HUB ASSEMBLY 

Removal 

1. Press the center button on the hub to unlatch it. 

2. Locate the slotted opening (Figure 7) on the periphery 
oft her eel co v e r. Ins e r t a sm a 11 b 1 ad esc r e wd r i v e r i n t 0 

the slot and twi st to unsnap the hub cover from the hub 
assembly. 

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

CAUTION 
Make sure that the hub is latched before 
you proceed with further removal steps. 
Otherwise, the assembly may disassemble. 
It is difficult to reassemble. 

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

Replacement 

The replacement is done after the reel motor removal and 
replacement. 

SUPPLY REEL MOTOR 

Removal 

1. Detach the BlPl connector from the J3 pI ug on the power 
amplifier module (Figure 8). 

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

3. Detach the W3P5 connector from the tach sensor on the 
motor. 

This connector is not keyed. Make sure it is marked so 
that you will not reverse it. 

4. Remove four mounting screws securing the motor to rear of 
the tape deck. Use a 9/16" extender tool if neccessary. 

5. Carefully remove the motor from the transport. 

Replacement 

Both reel motors have the same part number on the TU80. Whenever 
you order a reel motor, it will arrive with the l000-line 
tachometer attached. If you are replacing the supply reel motor, 
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you will have to install a one-line tachometer in place of the 
1000 -1 in eta c hom e t e r. Th e pro c e d u ref 0 r t a chi n s tall at ion c an be 
found in the pocket service guide (PSG). 

CAUTION 
When ins t a -II i n g motor , make sure there 
are no loose wires between the motor 
mounting plate and the tape deck. 

1. position the motor on the rear of the tape deck so that 
the sensor extends to the right of the motor assembly. 
Secure the motor to the deck with four mounting screws. 

NOTE 
If a new motor assembly is being 
installed, remove four mounting screws 
and the tach cover from the motor prior 
to installation. 

2. Connect the BIPI cable to the J3 on the power ampl i fier 
module 

3. Connect the W3P5 cable to the tach assembly on the motor. 

4. position the tach cover on the motor and secure with four 
mounting screws. 

Follow the rest of this procedure to replace the hub removed 
earlier. 

5. position the hub assembly onto the motor shaft assembly 
and secure with three large shoulder screws. 

6. Install the reel cover on the face of the hub aseembly. 

Verification Check 

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

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

3 • Loa d a k n 0 wn goo d qua 1 i t Y tap e and 0 b s e r vet her eel 
during tape motion. Tape should not contact the top reel 
flange. 

Test 01 is the final verification check for both the reel motor 
and the hub. Test 01 is performed at the end of the lesson. 

PRESSURE REGULATOR 
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Removal 

1. Remove the pressure regulator by unscrewing it (counter­
c 1 oc k w i s e ) fro m the pIe n urn bo x (F i g u r e 9) • 

Replacement 

1. Screw the pressure regulator clockwise onto the shaft 
protruding from the plenum box until it is seated firmly 
against the plenum box. 

Make sure an "0" ring is in place on the filter base so 
t hat a sea 1 ism a i n t a i ned bet wee nth e bas e and pIe n urn 
box. 

Verification Checks 

Verification checks consist of tests 02 and 01. They are run at 
the end of this lesson. 

PLENUM BOX AND AIR FILTER 

Removal 

1. Remove the two plenum tubes (Fig ure 10) from the pI en urn 
box. 

These tubes CANNOT be mixed up. Make sure they are marked 
for easy replacement. 

2. Remove the plenum box by removing the four mounting 
screws. 

Be careful that the screws do not fall into the cabinet. 
The screw in the lower left corner is especially 
d i ff i cuI t • 

3. Remove the air fitter by pulling it straight out from the 
interior of the plenum box. 

Replacement 

1. position the filter onto the filter base inside the 
plenum box. 

2. Position the plenum box on the tape deck and secure it 
with the four mounting screws. 

3. Install the two plenum tubes making sure they are not 
switched around. 

Verification Checks 
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Ve r i f i cat ion c h e c k s con sis t 0 f t est s 0 2 and 0 1. Th e y are run a t 
the end of this lesson. 

POWER SUPPLY 

Removal 

1 • 

2. 

3. 

Open the rear door. Remove the frame stabilizing bar if 
it is high enough to be in the way. 

Unplug the power cord. 

Disconnect the power cable from the power supply and lay 
the cable aside. 

4. Detach the W4P4, W2Pl, W7Pl, W4P5 connectors from the 
power suppl y. 

NOTE 
The power supply weights approximately 8 
lbs (3.6 Kg). Proceed with caution. 

5. Return the tape deck to its operating position. From the 
rear of the unit, remove the stabilizing plate mounting 
sc rew. 

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

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

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

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

Replacement 

CAUTION 
If a new power supply is being 
installed, remove the top cover and 
observe the position of the voltage 
Select Module. The position of this 
module must correspond to the input 
voltage as defined on the Equipment 
Identification Plate. The ends of the 
cord are stencilled with "120 Vn and 
"220 V" and indicating arrows. Make sure 
that the module is connected to match 
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the input voltage. 

The module can be disconnected, turned 
upside down, and reconnected to the main 
Power Supply module if required. 

1. Remove the top cover of the power supply. 

2. Check that the Voltage Select module (Figure 11) is 
installed in the correct position. 

3. Replace the cover. 

4. From rear of the transport, slide the power supply under 
the two installed mounting screws. 

5. Insert and tighten the other two mounting screws. 

6. Tighten the two mounting screws on the left. 

7. Install the stabilizing plate, and insert and tighten the 
mounting screw. 

8. Turn the tape deck into the service position. 

9. Attach the W4P4, W2Pl, W7Pl and W4P5 connectors to the 
power supply plugs. 

10. Connect the power cable to the power supply and plug the 
power cord into the power outlet. 

Verification Check 

1. DC Voltage Checks (Figure 12)-- Using a digital voltmeter 
(DVM) for all DC voltage measurements, connect the ground 
lead of the meter to either pin 4 or 6 of power connector 
on the Read/Write/Servo module (labeled PIon the board). 
Connect the other meter lead to points listed in table 1 
to test all DC voltages. 

Table 1 DC Voltages and Tolerances 

Location 
Pl-5* 
Pl-2* 
Pl-3* 
PI-7* 
Pl-8* 
J4-6** 

Voltage 
+ 5V 
- 15V 
+ 15V 
+ 24V 
_ "V 
+ 38V 

Tolerance 
+ 2% (4.90 to 5.10) 
+ 10 % (-13. 5 to -16. 5) 
+ 10% (+13.5 to +16.5) 
+ 10% (21.6 to +26.4) 
+ 10% (-5.4 to -6.6) 
+ 10% (+34.2 to +41.8) 

* PI is the power connector on the 
Read/Write/Servo module. 
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**J4 is the power connector on the Power 
Amplifier module. 

READ/WRITE/SERVO MODULE 

Removal 

1. Turn off the power switch. 

2. Detach all cable connectors from the board connectors 
(Fig ure 13). 

3. Open the logic cage and separate the modules. 

NOTE 
Avoid undue stress on the modules by 
loosening the thumb screws alternately 
until the modules are separated. 

There are two screws in each hinge of the log ic cage (Figure 14). 
The screws are never removed. They are loosened only enough to 
clear the module they hold. The top screw in each hinge holds the 
R/W/ S mod ule. 

4. Loosen but do not remove the top screw in each hinge of 
the logic cage. 

5 • Pull th e R/ W / S mod u 1 e fro m con n e c tor PI, and rem 0 vet he 
Module from the logic cage. 
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Replacement 

The R/WjS module is replaced after the F/e module removal. 

FORMATTER/CONTROL MODULE 

Removal 

1. Detach the two interface cables (Figure 15) from the P4 
and P5 connectors. 

2. Detach all remaining cable connectors from the board 
connectors. 

3. Loosen but do not remove the bottom screw in each hinge 
of the logic cage (Figure 14) to release the F/e module. 

4. Remove the Fje module from the logic cage. 

Wi th the log ic cage empty, notice the connector coming from the 
powe r suppl y to both mod ul es. Al ways make sure the mod ules are 
fully seated in the connector. 

Replacement 

You replace both modules and then verify both in the following 
proced ures. 

NOTE 
If a new R/WjS module (Figure 4) is 
being installed, remove R224 and R225 
Write Resistors from the removed module 
and insert these resistors into the new 
module. 

1. Install the Read/Wr i te/Servo Mod ule in the log ic cage. 
Make sure that the module is fully inserted into the top 
and bottom hinge slot (Figure 16). 

2. Insert and tighten the hinge screws (Figure 14) to lock 
the RjWjS Module in its position. 

3. Attach the cable connectors to the module plugs as listed 
below: 

Jl -- W5P2 connector (Write/Erase Heads) 
J4 -- WI cable (supply tension sensor) 
J5 -- W3P8 connector (BOT/EOT sensors, door interlock 

power simplifier, tachs) 
J6 W6P2 connector (Read Head) 
J7 W9 cable (Take-up Tension Sensor) 

Now install the F/e module. 
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NOTE 
Prior to installing an F/C module 
(Figure 15), place the four-segment DIP 
swi tch at location D21 to same address 
as set in Lhe removed module. Also make 
sure that the jumpers at location E16 
are in the same position as in the 
removed F/C module. 

4. Install the F/C module in the top and bottom hinge slots 
of the logic cage. Make sure that the module is fully 
inserted. 

5. Insert and tighten the hinge screws (Figure 14) to lock 
the F/C module in its position. 

6. Attach the interface cables to P5 and P4 connectors on 
the module. 

7. Push the two modules together. Then align and tighten the 
thumb screws. 

8. Attach plugs P2 and P3 from the Formatter Control Module 
to connectors J2 and J3 on the R/W/S Module. 

9. At tach the F /C cable connecto rs to the mod ul e pI ug s as 
listed below: 

PI -- W7 cable (power amplifier module and power supply). 
P2 and P3 -- Cables from J2 and J3 connectors on the 

R/W/S module .. 
P6 W2Pl cable connector (power supply) 
P7 W8Pl cable connector (control penel). 

Verification Checks 

1. With tape threaded, but not loaded, execute test 02. 

2. Move the jumper at location l3E on the R/W/S module from 
the normal W3-STORE position to the test 31 W4-STORE 
po sit ion (F i g ur e 4). 

3. With tape not threaded, execute test 37. 

Test 37 sets up the velocity correction mUltiplier used 
in the velocity digital-to-analog convertor (DAC). This 
is used in generating the correct demand velocity to the 
take-up reel motor. 

4. Load a good known quality write-enabled tape. 

5. Execute test 18 to move tape away from BOT. Press the 
RESET pushbutton to stop tape motion after approximately 
5 second s. 
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6. Execute test 31. 

Test 31 sets up and checks the read ampl i tudes for each 
track. You ran this test earlier after replacing the 
magnetic head assembly. 

7. After the test is complete (display 00), return the 
jumper from W4 (STORE) to W3 position. 

You have now performed all the removal and replacements required 
for this course. As a final check, you will run test 01. Remember, 
that this is the final check on many of the FRUs you replaced. If 
you should get an error follow the procedures in the pathfinder 
doc urn e n tat ion. A fa i 1 u rei s not n e c e s sa r i 1 yin the mod ul e s you 
just replaced. 

8. With tape threaded, but not loaded, execute test 01. 

The test takes over 10 minutes to run. Read the rest of 
this lesson while you are waiting. 

In the next lesson you will be identifying and fixing TU80 
malfunctions inserted by the course administrator. To expediate 
this process, you can leave the acoustic cover off at this time if 
you wish to do so. 

Also, if there are other removal procedures you want to perform, 
do so ONLY WITH THE COURSE ADMINISTRATOR'S AUTHORIZATION. Use the 
procedures in the pocket service guide. 
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SUMMARY 
In this lesson you removed, replaced, and verified the FRUs listed 
in table 2. 

Table 2 TU80 FRU Replacement/Verification 

FRU Replaced 

1. BOT/EaT Sensor 

2. Tape Cleaner 

3. File Protect Sensor 

4. Magnetic Head Assembly 

5. Ai r Bearing Transd ucer 

6 • Supply Reel Hub Assembly 

7 • Supply Reel Motor 

8. Regulator/Filter 

9 • Power Supply 

10. Read/Write/Servo Mod ule 

11. Formatter/Control Module 

Verification Check 

Test 44 

None 

Power-on test 1003 

Clean the recording surface 
Test 31 
Test 01 

Test 02 
Test 01 

Smooth reel movement 
Test 01 

Smooth reel movement 
Test 01 

Test 02 
Test 01 

Check voltages at Pl and J4 

Test 02 
Test 37 
Test 31 
Test 01 

Test 01 

This completes the Removal/Replacement lesson. 
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TROUBLESHOOTING 

GENERAL 
This lesson outlines general troubleshooting procedures and lists 
troubles~ooting aids specific to the TU80. You'll be 
troubleshooting at least three TUBe problems installed by the 
course administrator. 

OBJECTIVES 

Use all available TU80 resources to identify and repair faults in 
the TU80. 

MAINTENANCE 
Points to keep in mind when maintaining the TU80 are as follows. 

1. There is no scheduled preventive maintenance (PM). 

2. There are no manual adj ustments. However, if read/wr i te 
errors are the problem and the tape path is clean, the 
EGC circuit should be activated with test 31. This sets 
the read gains. 

3. The customer should perform periodic tape path cleaning. 

4. The customer should run o~erator diagnostic 01 whenever 
~ny problems are suspected. Periodically running test 01 
1S not required, but would serve as a convenient 
confidence test for the customer. 

NOTE 
ALL fault codes should be recorded by 
the customer whether or not field 
service is called. 

5. The power-up health check runs when the transport is 
powered up by pressing the LOGIC ON switch. A fault code 
may res u 1 t. If so, the RES E T s wit c h may c 1 ear it. Th e 
c us tom e r may r e po r t err 0 r s f 0 un d by t his c h e c k to Fie 1 d 
Service. 

h. The M7454 sel f-diagnostic runs when the host UNIBUS is 
powered up. Errors may be reported in the host error log. 
The customer may report errors found by this diagnostic 
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to Field Service. 

7. The pathfinder documentation, if used correctly, will 
find 99% of the TU80 problems. However, it does NOT 
diagnose problems in the M74S4 or associated cables. 

PRE-SITE TROUBLESHOOTING 
Complete the following steps when you first talk to the customer. 
These steps are to be completed BEFORE going to the customer site. 

1 • Find out exactly 
experienced. 

what problem 

o Loading or moving tape problems 

the customer 

o Cosmetic problem (cleaning, cables, etc.) 
o Errors reported in system printouts 
o Intermittent or solid problems 

has 

Use the Malfunction Matrix table in the pathfinder to 
suggest possible cures. 

NOTE 
If the hub is unlatched, random errors 
may occur. This might occur because the 
inner diameter of the plastic supply 
reels can vary from reel to reel. 

Always have the customer recheck that 
the supply hub is latched no matter what 
the reported problem. 

2. Find out if a fault code is displayed and what it was a 
result of (i.e. running on-line, power-up, operator test 
01, etc.). 

3. Have the customer run test 01, and tell you the results. 

Use these results along with the Fault Code Matrix table 
in the pathfinder to suggest possible cures. 

DO not forget about operator tests 02 and 03 if 
applicable. 

FIRST-PHASE ON-SITE TROUBLESHOOTING 
Before performlng any malntenance on the TU80, complete the 
following steps. 

1. Have the customer reproduce the problem if possible. If 
the problem is intermittent, have the customer leave the 
TU80 in the failing state. 

2. Note the state of all TU80 indicators on the control 
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panel. 

3. Use your physical senses to survey TUBa status. 

Does anything smell wrong? 
. 

Does anything sound wrong? 

What are the environmental conditions of the site? 

Are there any visual errors? Open access doors and look 
at everything: connectors, cables, modules, mechanical 
assemblies. Check for breaks, looseness, discoloration, 
etc. 

These basic troubleshooting steps are often partially or totally 
overlooked. Do not overlook them. In the long run they save a lot 
of time, money, and headaches. 

If these steps turn up a probable cause of the problem., proceed 
with appropriate testing and/or removal and replacement. 

SECOND-PHASE ON-SITE TROUBLESHOOTING 
If first-phase troubleshooting does not define any problems, 
perform the following steps. 

1. Run test Cl using a known good tape. Follow up any fault 
codes in the pathfinder tables. 

2. If test 01 cannot be run, perform pathfinder tables 
l0~1-1003. 

3. Check that the indicator light on the M7454 is lit. This 
indicates that the M7454 self-test passed successfully. 

4. Run the appropriate on-line diagnostics. They are 
especially helpful with intermittent problems because of 
their extended running times. 

5. If you have any idea of what the problem might be, use 
the table at the start of the test descriptions to 
determine if any specific internal test could be useful. 

If encountering a fault code, check for sub-fault codes, 
al so. 

If neither the pathfinder nor diagnostics provide the solution, 
what do you do then? 

C he c k the Te c h Tip s, F COs, E COs, and 0 p t ion s urn mar yin the 
microfiche library. These tremendously helpful resources are often 
:lot used, resulting in many wasted hours. Most devices have 
changes after they have been introduced. You can find any 
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combination of changes when you arrive on site. The changes can be 
identified in the micro-fiche. 

NOTE 
If you are not familiar with the 
microfiche. library, now is a good time 
to look through the library and 
familiarize yourself with its contents. 
The course administrator can help you 
find all microfiches appl icable to the 
TU80. 

Remember, important hardware changes can happen anytime. You must 
keep up with them as they are sent to you on microfiche. 

Check software. System software patches are always being written 
to solve problems. Has the customer installed all appropriate 
patches? 

You can learn of software updates from Software Dispatch and Small 
Buffer, published by DIGITAL monthly. DIGITAL also provides a 
soft~are hotline. 

Use the TU80 Subsystem Technical Manual. 

C he c k t hat t he h 0 s t s y s t em has bee n c he c ked tho r 0 ug hI Y • I f a 11 
tests run correctly on the TU80, the host may be at fault. 

THIRD-PHASE ON-SITE TROUBLESHOOTING 
Once you find the probable cause of an error, swap the associated 
FRU. 

If the first replacement does not fix the problem, replace the 
original FRU before proceeding with a second replacement. By 
working with more than one replacement, you run the possibility of 
introducing additional problems and complicating the repair. 

ALWAYS run test 01 to completion as a final check at the end of 
every repair call. 

When possible, run the appropriate on-line diagnostic to check the 
complete sub-system. 

The last thing to do on every call is to look over your work area. 
Is it clean? Are all doors closed and locked? Is the area ready to 
be used by the customer? Small things count. A few dirty 
fingerprints can have very negative effects on the customer rating 
of DIGITAL field service. 

4 
preliminary 

9/14/82 



PATHFINDER REVIEW EXERCISE 
This exercise is inserted here to reemphasize the use of the 
pat h fin de r w hen t r 0 ubI e s h 00 tin g the T U 8 0 t ran s po r t • Al m 0 s tall 
troubleshooting information is contained in the pathfinder if you 
know where to find it. 

1. What will cause a fault code of 2l? 

a. Power-on health check fault 
b. Take-up tension fault 
c. Aborted unload operation 
d. Velocity correction calculation fault 

2. What kind of error will cause a fault code of 21 with a 
sub-fault code of 03? 

a. RESET pressed during an unload operation 
b. Tape slipping while decelerating 
c. Speed fault 
d. Greater than 9 oz. detected with no tension 

3. ~'hat failing component will cause a fault code of 21 with a 
sub-fault code of 03? 

a. R/\--;/S mod ule 
b. F/C module 
c. Take-up air bearing assembly 
d. Compressor 

4. vJhen running test 02, what kind of error will cause a fault 
code of 82? 

a. Take-up power amp fault 
b. Take-up comparator fault 
c. Tape loaded fault 
d. Compressor failure fault 

5. When running test 02, where in the test sequence does a fault 
code of 82 occur? 

a. When checking for quarter tachs 
b. 
c. 
d. 

When 
When 
When 

verifying that the tension comparators work 
verifying that the take-up reel power amp works 
checking the zero tension offsets 

~. When r unn i ng test e 2, wha t componen t mos t probabl y ca use s a 
fault code of 82? 

a. R/W/S mod ule 
b. F / C mod ul e 
c. Power Pmplifier module 
d. Power Supply 
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PATHFINDER REVIEW EXERCISE ANSWERS 

1. ~hat will cause a fault code of 217 

b. Take-up tension fault Yes, the assumption at the top of 
the FAULT CODE 21 page in the pathfinder tables states, 
"TU80 displays' Fault Code 21 as a result of a take-up 
tension fault." 

2. What kind of error will cause a fault code of 21 with a 
sub-fault code of 037 

d. Greater than 9 oz. detected with no tension Yes, in the 
sub-fault code tables, this is plainly listed under fault 
code 2l/sub-fau1t code 03. 

3 . Wh at fa i 1 in g c om po n e n t will c a use a fa u 1 t cod e 0 f 21 wit h a 
sub-fault code of 03? 

a. R/W/S module Yes, in the pathfinder table under fau1 t 
code 21, if you answer yes on line 030 for sub-fault code 
03, it leads down to 1 ine ~60 which suggests replacing 
the R/W/S module. 

4. w-hen running test 02, what kind of error will cause a fault 
code of 827 

a. Take-up power amp fault Yes, in the test 02 description 
under POSSIBLE TERMINATION CODES, code 82 is listed as a 
"TU Power Amp Fault". 

5. When running test 02, where in the test sequence does a fault 
code of 82 occur? 

c. When verifying that the take-up reel power amp works 
Yes, in the test 02 description under TEST SEQUENCE, step 
d verifies the take-up reel power amp and displays an 82 
is an error occurs. 

h. When running test 02, what component most probably causes a 
fault code of 827 

c. Power Amplifier module Yes, since the power amps to the 
reel motors are on the Power Amplifier module, it is the 
most probable cause. 
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MALFUNCTIONS 

Now' you are ready to identify and repair some actual TU8r 
malfunctions. The course administrator will cause a malfunction 
(bug) in the TU80, and you will find and repair it. 

You must identify and repair at least three malfunctions. You may 
do up to ten if you have time. 

The following list is a reminder of the resources available to you 
as you troubleshoot the TU80. 

o Pathfinder 
o Fault code tables 
o Tables 1001-1003 
o Test descriptions 
o Sub-fault code descriptions 

o Pocket service guide 

o Internal and on-line diagnostics 

o Physical senses 

o Technical manual 

o Print set 

o Microfiches 

o Customer's description of the problem 

NOTE 
ALWAYS USE THE PATHFINDER TABLES. Used 
properly, they will always point you 
near the problem. Many problems are 
solved in less than a minute with the 
tables. No specialized troubleshooting 
or guesswork can match that timing. 

Now complete the following procedure. 

1. ~.sk the course administrator to install the first TU80 
malfunction. 

2. Identify the error and repair the problem. 

3. Ask the course administrator to check your work and 
request another malfunction. 

4. Repeat steps 1 through 3 at least three times or until 
you feel confident with the troubleshooting procedures. 
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INSTALLATION 

GENERAL 
This lesson covers installation. You will install the TUS0 UNIBUS 
adapter module and associated cabling, and then do a final on-line 
test to ~ake sure the TU80 is error free. 

Chapter 6 of the Tue0 User Guide covers site planning, unpacking, 
inspection, and cabinet installation. These are areas in which you 
have had previous training so they are not discussed here. 

OBJECTIVES 

Install an M7454 and' associated cables. 

M7454 UNIBUS Adapter Module 
Perfor~ the follo~ing procedure to remove the M7454. 

1. Power down the TU8e and the system to which it is 
attached. 

The M7454 (Figure 1) is installed in the UNIBUS backplane of the 
host. 

2. Remove the two cables from the M745~. Make sure that the 
cables are marked so that it is easy to identify how they 
are inserted. If not, mark them. 

These cables are not interchangeable and will not work if 
mixed up or reversed when inserted. 

Notice how the c~bles are positioned to facilitate 
installation later in this lesson. 

3. Remove the M74S4 from the backplane. 

INTERRUPT VECTOR AND UNIT NUMBER 
As with all UNIBUS interfaces, the M7454 must be configured for a 
s~ecific UNIBUS address and vector. The M7454 you just removed is 
probably set up as the first TU80 on the UNIBUS. This is the 
standard configurotion as shown in figure 1. 

Jumpers Jll-J14 are used by the manufacturer and are never used by 
DIG ITP.L. 

The In-switch DIP switchpack serves several purposes as sh~wn in 
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figure 2. S<wvitches 1-7 selects vector bit 
respectively. The other vector bit positions never 
are ~ot selectable. 

po sit ion s 8 - 2 
chanje so they 

S wit c h 8 s e 1 e c t sat \oJ 0.- W 0 r j ( 0 N ) 0 r f 0 u r - w 0 r d ( 0 F F ) bur s t s i z e 
during data transfers. DIGITAL uses the two-word burst. 

S \-J i t c h e s 9 and I C act a s a 2 - bit bin a r y s \oj i t c han d s e 1 e c tun i t 
number 0-3. The unit number automatically selects the UNIBUS 
address (Table 1). You do not have to configure individual addres5 
bit switches for the TU80. The vector selected must match the unit 
number as shown in table 1. 

NOTE 
The vector and addresses are the same as 
the TSII. When using PDP-II 
documentation listing vectors or 
addresses, adhere to the TSll 
parameters. 

Table I Compatible Unit Numbers and Vectors 

Unit Number UNIBUS Interrupt Hexadecimal 
Address Vector Equivalent 

C 172522 224 8 094 16 
I 172526 floating rank 37 
2 172532 floating rank 37 
3 l7253f) floating rank 37 

Note that an ON switch equals a logical 0, and an orF switch 
equals a logical 1. 

FLOATING VECTOR 
How to determine floating vector assignments is taught in PDP-II 
courses. The following is a brief overview of that process. 

The standarc vector for th~ first (unit number C) TU80 on a UNIBUS 
is 2240 (0941~). This is set and is always the same. Figure 1 
shows t24 sele6tec. 

For the sec 0 n d, t h i r d, 0 r f 0 u r t h TUg C ( un i t n urn b e r s 1- 3 ) 0 nth e 
UNIBUS, the vector is floating and must be based on the host 
system configuration. 

Flo&':ing vectors start at 3ee p (0C0,~). All floating vector 
d e vic e s wit h a ran k 1 e sst han -t h e T tJg ~ (r a n k 3 7) m u s t h a v e a 
vector smaller than TU2Cs 1-3. 
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If the secon~ Tuse is the only floating device on the system 
(highly improbable), its vector would be 30r. You would configure 
switches 1-7 to re~resent 300. Rank wouldn't matter. 

On the same system, the third TUSt:' would have a vector of 3048 
(0C4 16 ). This is because each TUSe takes up 4 words of space. 

The fourth TU80 in our example would be vector 31° 8 (0C8 l6 ). 

Of course, most systems will have other floating vector devices. 
Often the vector used for each device and rank of each device on a 
system can be found in the Site Management Guide for that system. 

If not, you will have to look up a floating vector table. Floating 
vector tables are usually found in DIGITAL peripheral handbooks. 

Rene~ber, all floating vector devices on the system ~ith a rank of 
less than 37 must have a floating vector smaller than TUSes 2-4. 

EXERCISE 
Now do the following steFs to learn the M7454 switch settings. 

1. Pretend you are setting up the M7454 as the third TU8e on 
a system. Using your PDP-llor VAX training, you determine 
from the system configuration that the interrupt vector 
s ho u 1 d be 42 r 8 ( 110 16) • 

2. Use Figure 2 to set up the M7454 as unit number 2 with an 
interrupt vector of 420. 

3. Compare your configuration with the correct configuration 
in Figure 3. 

If your configuration is not the same as the figure's, 
repeat the procedure until you are confident with setting 
the switches. 

4. Next, configure the switches for the first TU8~ on a 
system. 

5. Comfare your configuration with the correct configuration 
in Figure 4. 

Once you are confident with setting the switches, go on 
to the remaining installation steps in the following 
steps. 

No I,.,. you are ready to install the M7454 in the host UNIBUS 
backplane. Some of these steps are already complete because the 
M 7 4 54 you are us i n '3 has pre v i 0 us 1 Y be en ins talI e d • 

6. Remove the bus grant continuity card (G727, G727C, or 
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~7272) from the SPC slot in the UNIBUS backplane in which 
you will install the f'l17454 (Figure 5). 

A bus grant continuity card Dust be in connector D of any 
free SPC slot.- If connector D is left open, bus grant 
continuity will be lost. 

7. Also in the same SPC slot, remove the nonprocessor grant 
(NPG) jumper, CAl to CBl, on the pinside of the backplane 
(Figure 6). 

The NPG jum~er ~ust be installed in any empty slot. 

8. Install the two ribbon cables into Jl and J2 on the 
M7454. 

9. Insert the M7454 into the UNIBUS backplane. 

1 0 • r.1 a k e sur e the cab 1 e doe s not s nag 0 the r com po n e n t S 0 r 
block mounting box movement. 

The cables go from the M7454 to the bulkhead connectors on the I/O 
panel in the back of the host cabinet. From there the signals go 
across the round interface cables to the connectors located on the 
logic cage mounting plate in the TUS0 cabinet. From these 
con n e c tor s the s i 9 n a 1 s got h r 0 ug 11 s h 0 r t cab 1 est 0 con n e c t tot h e 
F/C module. 

11. Take time now to follow the path of the parallel bus 
signals from the M7454 to the F/C module. 

12. 

Notice the hardware involved in this path. It is simr:le 
to install, but you may have some questions when you 
first encounter this in the field. Answer those questions 
now to save yourself time when you are on the job. 

Check that the Voltage Select module in the TUSe 
supply is in the correct position for the 
requirements in your location. 

power 
power 

13. Check that the jumpers and switches on the F/C module are 
in the correct position. All four Switches should be off. 
Jumpers ~l, W3, and ~4 should be in. W2 is out. 

14. PO\-Jer ut-J the host system. Check to see that the ~17454 

indicator is on (Figure 1). If the indicator is lit, it 
signifies that the M7454 self-diagnostic has passed. 

15. Check that a remote switching cable is installed between 
the host power controller and the TUSa power controller. 

1 S • Chec k tha t 
controllers 
peripherals 

the 3 - po sit ion s wit c h 0 n bot h power 
is in the REr-10TE position. This allows any 
in either cabinet to be pow'ered on by the 
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host ON/OFF switch. 

17. Power up the TU80. 

18. Verify all voltages. 

NOTE 
For the rest of this procedure, inform 
the course administrator if an error 
occurs and the test does not pass. 

Now you run the acceptance diagnostics. 

19. Power up the transport by pressing the LOGIC ON switch. 

This runs the Power-up Health Check. A fault code is 
dis pIa ye d i fan err 0 roc cur s. Th ism i 9 h t be c 1 ear e d b Y 
pressing the RESET switch. 

20. Thread a known good tape. 

21. Run test 01. It takes approximately 10 minutes for a 24C0 
ft. tape. Successful completion is signified by a CO in 
the display. 

22. Load and start the on-line data reliability test. 

Allow the test to run approximately 15 minutes. During this time 
take a break or prepare for the final test. 

23. Stop the test after 15 minutes. In the field you would 
allow this test to run to completion. 

24. Unload the tape and power down the system. 

25. Put the system back in customer operating condition. Make 
sure all covers are secure and cables are intact. 

As mentioned before, Chapter 6 of the TUB0 User Guide has detailed 
installation proced ures. Also, Chapter 2 of your pocket service 
guide has a streamlined version of the procedures. 

This is the end of your system maintenance lesson. 

TEST 2 
Next, complete the final test. You may use any TUBa resources 
available. 

Review course materials to answer any remaining questions you have 
about the TU8 0. 

Ask the course administrator for test 2 and return it for grading 
when complete. 
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Functional Checks 

Perform Structured Analysis Method (SAM) Procedures 1001 thru 
1003, as described in the Maintenance Section of this manual. 

TRANSPORT CONFIGURATION 

The STU has several optional features and selectable addresses 
that must be considered during the installation procedure. 
Option and address selection components are contained on the 
Formatter/Control PWA. The following table provides 
identification of these features and the physical location of 
component selection. Refer to the accompanying figure for 
component identification. 

Table 1-2. STU CONFIGURATION 

OPTION COMPONENT7LOCATION COMMENTS 

Channel Parity WI Positions 1 and 2 As Shipped - Parity bit 
Check ------ transferred with data. 

WI Positions 2 and 3 Use if parity bit is 
not transferred with 
data. 

Variable Short W3 Positions 1 and 2 
Gap (0.6" to 
0.9") 

Fixed Short W3 Positions 2 and 3 As Shipped. 
Gap (0.6") 

Variable Long W4 Positions 1 and 2 
Ga~ (0.6" to 
1. ") 

Fixed Long W4 Positions 2 and 3 As Shipped. 
Gap (1.2") 

Auto Speed WS Positions 1 and 2 As Shipped. Disables 
(See NOTE 1) auto speed select. 

WS Positions 2 and 3 Enables auto speed .- select. 

Formatter Sl - OFF, As Shipped. 
Address 0 Location 2lD 

Formatter Sl - ON 
Ad dress 1 
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Table 1-2. STU CONFIGURATION (Cont'd) 

OPTION COMPONENT/LOCATION COMMENTS 

Transport S2 - OFF, S3 - OFF As Shipped. 
Address 0 -at location 2lD 

Transport S2 - OFF, S3 - ON 
Address 1 

Transport S2 - ON, S3 - OFF 
Address 2 

Transport S2 - ON, S3 - ON 
Address 3 

NOTE 1: Jumper W5 - Auto Speed Control. When this option is 
envoked, rather than selecting 25 ips mode when low 
speed is commanded, the transport will enter a mode, 
whereby, the most optimum speed will be chosen to match 
system requirements. If 100 ips mode gives the best 
throughput, then this mode will be used; the same 
applies to 25 ips streaming and 25 ips start/stop 
modes. This choice of operating mode will be done 
automatically by the transport and does not require any 
involvement by the system. This option allows the STU 
to be interfaced to a standard adapter and to run under 
standard 1/2 inch tape software, and yet, offer the 
advantage of streaming. With this option enabled, the 
unit will respond to a Set 100 IPS command in the 
normal manner. 

1-9 



I 

. ... 
:::;:::: .. .. .. ~ :::::: .. 

~ a , .. 
~ ::::::: I 

~ i .. ~ I 
~ --- I ---a 

1 :::::: 
---~ --~ 
---~ ----~ lit :::::: I 

! :::::: II ~ 
~ 

~ --::::: 
~ ----:: ::::: --~ --

Figure 1-3. Jumper Plug Locations 

1-10 



\ CI 
~O 
.3 C 

i CI 
~ I\CJ 
I- [--OI~I' 
{ 1 ____ m. ------.J] 
<t L ___ --!!J.!!!.I! 
q 1'"'""--~~\1 
f 0 1\----+t~. 

s W)1" ,,~~s .{-7 (vec:ro(( ~ l-rS ~-!.) 

l S oJ , ~ OJ '- , co ~ S(JJ<.f oS <.0 S' S ~ " oS: G()., 
~aoe YCGTor v~Tci VEa~t' VEcroe ~ecTfJi yecrfJ/ 
t\ If aiT is 1 r B f r BI l' f3 rr B I ~ 

~ 7 " S' If 3 2 

ST~tJbI\A 0 V! ~bot ")J. <ll, (09'1 1<6) 
81~ey~ 010 010 100 

~ IT it -lI) ~ 7" S' 't 1 z.. I 0 
.as y / 
SCAl rrc."'s ~6"" 
Ttlfse ct IT-S 

-
I = Oft 

([) : ON 
-

.sw ,..,., H ~ (u)OAoO (!" It~-r "t8) to .. '1 

oec I.A.ses ~ wo..J.. blA"'~ oJWCl~S.l nv I Tel/ i ON 

,sCAHTC.HE-S q -10 (t.4N l-r S€L~(1) 
s w ~ S W 10 UN Z T si 

ON O~ tfJ 
ON Off , 
0"" ON 2 
C)Yf OfT .3> 




