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3.4.5 Read Operation 

When the section of tape shown in Figure 3-SC is read, the relative positions of the timing and data track flux 

reversals ensure that the two signals will be read back 90 degrees out of phase. Therefore, if the tape is read 

while moving in the same direction as it was written, (i.e., the tape was written, rewound over the head, and 

read), the TPI pulses will occur close to maxima of the' signals from the data tracks. 

In order to read the tape, the signals from the data amplifiers are fed to the inputs of the data buffer, and 

loaded into the buffer when TPI occurs. 

Figure 3-SA illustrates the timing track, TPO, TPI, and data track 0 signals which are generated when the 

section of tape shown in Figure 3-SC is read while moving in the same direction as it was written. Note that 

each TPI pulse occurs at a maximum of the data track signal, and that the polarity of the data track signal 

at that time defines the value of the bit that was recorded there. 

3.5 MODULE DESCRIPTION 

Circuit information for the FLIP CHIP modules used in the TUS6 DECtape Transport is cataloged in the DEC 

Digital Logic Handbook, C-IOS. Schematics of these and non cataloged modules are contained in Appendix A. 

The following paragraphs describe only the noncataloged modules. 

3.5.1 G847 Dual Motor Voltage Control 

The G847 Dual Motor Voltage Control module (Drawing B-CS-G847-0-1) selects the voltage level that is 

applied to the tape reel motors. This module contains two 3-stage circuits for control of the two reel motors. 

When the run signal is high, Q 1 is biased on. Q2 and Q3 are then, in turn, biased on. With Q3 conducting, a 

high output voltage (approximately +38V) appears at Eout I. Diode D4 is then reverse biased following the 
higher output voltage. 

Diodes D2 and D9 ensure that the potentials at the base of Q3 and the collector of Q2 do not exceed their 

design ratings. 

When the run signal is low, QI, Q2, and Q3 are off and D4 conducts; thus, the lower voltage (approximately 

+ 18V) appears at Eout I. Eout I is at +38V during run and brake time and at + 18V when drag is required 

on a particular motor. Eout 1 is also at + 18V when the REMOTE/OFF/LOCAL switch (SW2) is in the OFF 

position. 

3.5.2 G848 Motor Control Module 

The G848 Motor Control module (Drawing C-CS-G848-0-1) is a transistorized bridge circuit designed to operate 

an ac tape reel motor from a dc source. The operational ac is obtained from an external 40-Hz clock oscillator, 

whose OSCO and OSC I outputs are 180 degrees out of phase with each other. 

The bridge circuit controlling the ac tape motor consists of two PNP transistors (QS and Q8) and two NPN 

transistors (Q6 and Q7). The OFF signal can remove power from the motor for an indefinite period. 

Transistor turn-on, RC time delay networks (RIS and C4; R24 and C3; R23 and C2; and R3 and CI) prevent 

two opposing arms in the bridge network from being biased on at the same time. The time delay from turn­
off to turn-on is approximately 1 millisecond. 
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When the OSCI input is high, QII is biased on, and C2 discharges through the low impedance path of the 

transistor to ground. When C2 discharges, Q 1 0 turns off. When C4 has sufficiently discharged through D 12, 

RI5, and Q 11, Q9 is turned on and provides a path from the motor power supply to the base of Q7, turning 

Q7 on. 

When the OSCI input is high, the OSCO input is low, biasing Q2 off. CI charges through R3, which in turn 

causes Q3 to be turned on. Once Q3 is biased on, it turns Q5 on. Diode D8 is then reverse biased, Q4 is 

biased off, and C3 charges through R25. A current path now exists from the motor power supply, through 

Q5, through the motor windings, and through Q7 to ground. 

The opposite operational characteristics occur when OSCI input goes low and OSCO goes high. For this change 

of state, QII, Q9, Q7, Q5, and Q3 are now reverse biased, and Q2, Q4, Q6, Q8, and QIO are forward biased. 

The two halves of the bridge network oscillate at the 40-Hz clock rate, generating ac current through the 

motor winding and inducing motor motion. 

3.5.3 G859 Clock Regulator Module 

The G859 Clock Regulator module (Drawing B-CS-G859-0-1) contains a dividc-by-two flip-flop (Q6 and Q7), 

an 80-Hz oscillator (Q2 and Q3), and a voltage regulator (Q5). The 80-Hz oscillator output is fed through 

capacitors C3 and C4 to the flip-flop. The resulting 40-Hz square wave output is then connected through two 

emitter followers (QI and Q4) to the G848 Motor Control module. 

NOTE 
During tape motion, the high harmonic content of the 40-Hz 
square wav(~ that supplies the tape reel motors produces small, 
cyclic variations in the power output of the motors. These 
variations may cause an audible hum which varies in intensity 
as the reel being driven by a particular motor fills with tape. 
Such behavior is normal, and has no effect on the performance 
of the transport. 

When + I OV is connected to pin A2 of this module, the +5V regulator circuit reduces this input voltage to the 

+5V level required for logic operation. If +5V is available from an external power supply, the regulator circuit 

is bypassed. 

3.5.4 G888 Manchester Reader/Writer Module 

The G888 module (Drawing B-CS-G888-0-1) consists of two portions. The upper read portion of the sche­

matic contains the following: 

a. a linear amplifier (E I) with a gain of 100 
b. a zero-crossing detector (E2) 
c. a limiter (Q I) 

During a read operation, the 10 to 12 m V read signals from the read head are applied to pins D and E of 

linear amplifier EI. The approximately 1 V amplified output (test pin H2) is then transmitted to zero-crossing 

detector E2 pin 2. The square wave E2 output is clamped, by limiter Ql, to the standard DEC logic levels and 

applied to output gate E3. The signal at output pins U and V is then transmitted via the interface lines to the 

controller read/write buffer. 
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The lower write portion of the schematic contains a push-pull amplifier (Q3 and Q5). During a write opera­

tion, write data from the controller is ANDed with the TIM ENAB signal at input gate E3 pins 9, 10, 12, and 

13. Either output pin 1 or K, depending upon the polarity of the input signal, drives current to the readl 

write heads. The applicable G888 module specifications are as follows: 

Write Amplifier 

Inputs: 

Outputs: 

Read Amplifier 

Inputs: 

Outputs: 

Fan Out: 

Test Point: 

Power Dissipation 

Standard TTL voltage. 
Load at OV is I unit. 
R2 should be tied to +3V when not used. 

Can drive 100 rnA in either direction. 
Pins L2 and M2 are the outputs of the 7400 TTL gates. 
Pins 12 and K2 are the outputs that drive the tape unit write head. 

Can detect an input voltage as low as 500 pV. 

Pins U and V are standard TTL voltages. 

Pin U2 = 9 unit loads 
Pin V2 = 10 unit loads 

Pin H2 is a test point for the first stage output. 

50 mW at +5V 
250 mW at -15V 
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CHAPTER 4 

MAINTENANCE 

4.1 RECOMMENDED TOOLS AND TEST EQUIPMENT 

Servicing the TU56 DECtape Transport requires the equipment listed in Table 4-1 and standard hand tools, 

cleaners, test cables, probes, etc. 

Tablle 4-1 

Recommended Maintenance Equipment 

Multimeter 
Oscilloscope 

Equipment 

FLIP CHIP module extender 
Reel Hub Alignment Gauge 
Phillips-head screwdrivers 
Allen wrench set 
Allen wrench with screwdriver handle 
G500 Skew Test Module 

4.2 PREVENTIVE MAINTENANCE 

Manufacturer 

Triplett or Simpson 
Tektronix 
DEC 
DEC 

DEC 

Model 

630-NA or 260 
Series 540, 580, 543 or 544 
W982 
74-08010 
All four standard sizes 
No. 667 
All standard sizes 

When the tape transport is operated on a one shift basis in a normal office environment, perform the follow­

ing weekly and monthly preventive maintenance (PM) procedures. An excessively dirty environment or heavy 

transport usage may require more frequent performance of the weekly PM procedure. Since dust and oxide 

particles contribute significantly to read errors, inspect and clean the tape handling surfaces as often as 

necessary. Use only the head cleaning solvent supplied in the DEC head cleaning kit (Potter Cleaning Kit 

A425484B). During the cleaning process, do not allow the solvents to come in contact with the tape or 

painted surfaces and ensure that all cleaned surfaces are completely dry before loading a tape. 

4.2.1 Weekly PM Procedure 

1. Unload all tapes from the transport. 

2. Use a dry, lint-free cloth to remove all lint, dust, and loose oxide from the front mounting panel. 
Do not use head cleaning solvent on any painted surfaces. 

3. Moisten one of the swabs with head cleaning solvent and clean the oxide from the edges of the tape 
guides and abutting surfaces. Once a swab has contacted a dirty surface, do not remoisten the swab 
in such a way as to contaminate the cleaning solvent in the container. 

(continued on next page) 
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4. If necessary, use a pointed wooden dowel that has been soaked in cleaning solvent to remove very 
old, hard oxide deposits from the edges of the tape guides. 

5. Clean the tape guide path and the top of the read/write head with a clean, lint-free cloth moistened 
with head cleaning solvent. 

6. Using a dry, lint-free cloth, wipe the excess cleaning solvent from the read/write head and tape guides. 

7. Allow at least 60 seconds for the remaining solvent to evaporate, then reload the tapes. 

8. Check for proper operation of the reel motors and electronic brakes by momentarily pushing the 
Forward ( - ) and Reverse ( - ) tape motion switches and observing that the tape moves in the 
corresponding direction. If the tape does not stop smoothly, adjust the electronic brake (Paragraph 
4.3.2.4). 

4.2.2 Monthly PM Procedure 

If the tape transport is operated on a standard eight hour shift, perform the following procedure once a month. 

If the transport daily operation exceeds one shift, perform the following procedure more often. Stagger the 

monthly checkout for individual transports evenly throughout each month. 

1. Clean the exterior and interior of the cabinet with a vacuum cleaner and clean cloths moistened, if 
necessary, in a nonflammable solvent. DO NOT USE SOLVENTS THAT WILL REMOVE PAINT. 

2. Clean the air filters at the top or bottom of the equipment rack as described in the preventive mainten­
ance section of the appropriate controller maintenance manual. 

3. Clean the most frequently used tapes by placing a clean, dry, lint-free cloth over the read/write head, 
loading the tape on the transport and manually running the tapes over the cloth. 

4. Clean the take-up reels, if heavy use has caused oxide build-up around the hub. 

5. Inspect the over-all condition of the transport. 

6. Inspect the cable and logic modules to ensure that the modules are securely seated in the logic 
mounting block. 

7. Exercise both the transport and the associated controller in all possible modes and directions. Appli­
cable programs for these operations are listed in the appropriate controller maintenance manual. Log 
all errors to provide a malfunction history as an aid in troubleshooting. 

8. Interchange tapes among all transports and use the maintenance program read routines to ensure that 
all transports can read tapes generated by other transports. If Step 7 was performed satisfactorily, any 
malfunctions that occur during this step are probably due to head skew. Measure the head skew 
(Paragraph 4.3.3.4) and if it is not within specifications, consult a DEC field service engineer. (Trans­
ports with misaligned heads must be realigned by a qualified DEC field service engineer.) 

4.2.3 Tape Care and Cleaning 

To obtain maximum longevity and efficiency from DECtapes, observe the following precautions and practices: 

a. Store the tapes where the temperature and relative humidity do not exceed 40 to 90°F and 20 to 80% 
humidity. 

b. Since strong magnetic fields can distort or destroy the flux reversals on the tape, protect the tape from 
exposure to magnets or electrical coils. 

c. Do not allow cleaning fluids to contact the DECtape or painted surfaces. 

(continued on next page) 

4-2 



d. Periodically clean the tapes by placing a clean, dry, lint-free cloth over the read/write head and then 
running the tape over the cloth. 

e. Do not use adhesive-backed tape to start the DEC tape on the take-up reel. In time, this practice 
accelerates oxide buildup on the hub and results in uneven tape packing on the take-up reel. 

4.3 CORRECTIVE MAINTENANCE 

4.3.1 Control Panel Lamp Replacement 

Before performing this procedure, note the position of aU burned-out indicators. 

1. Remove power from the transport. 

2. Turn the mounting panel side-locking fasteners one-quarter turn to unlock the mounting panel. 

3. Carefully lower the mounting panel until the support struts are fully extended (Figure 4-1). 

4. Remove the backing plate from the control panel logic module by removing the two Phillips-head 
screws. 

5. Remove the four Phillips-head screws from the control panel logic module and lift the module free 
from the mounting panel. 

6. Unsolder and replace all burned-out indicators. 

7. Reassemble the transport and restore power. 

4.3.2 Reel Motor 

4.3.2.1 Motor Removal 

1. Remove power from the transport. 

2. Remove the tape reel from the hub. 

3. Loosen the two hub Allen screws and slide the hub off the shaft. 

4. Turn the mounting panel side-locking fasteners one-quarter turn to unlock the mounting panel. 

5. Carefully lower the mounting panel until the support struts are fully extended (Figure 4-1). 

6. Unplug the reel motor cable connector by pressing the locking tabs that extend from one of the 
Mate-N-Lok connectors against the side of the connector body and separating the connector halves. 

NOTE 
If the reel motor connectors are held to the chassis by a nylon 
cable holder, remove the top of the holder and free the cable. 

7. Remove the four screws securing the reel motor to the mounting panel and lift the motor and friction 
bushings free from the mounting panel. 
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Figure 4-1 Reel Motor Removal 

4.3.2.2 Motor Replacement 

1. Inspect the friction bushings (PIN 12-09926) and spring (PIN 12-09917), and replace them if necessary. 

2. Slide the friction bushings and spring onto the motor shaft, ensuring that the bottom tip of the spring 
is properly seated between the wings of the C-ring retaining the motor bearing. 

3. Insert the reel motor shaft through the opening in the mounting panel (Figure 4-1) and attach the 
motor with the previously removed hardware. 

4. Reconnect the reel motor cable connector. 

(continued on next page) 
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5. Close and lock the mounting panel. 

6. Slide the reel hub onto the motor shaft and lightly tighten the hub Allen screws. 

7. Perform the hub clearance adjustment (Paragraph 4.3.2.3). 

8. Restore the transport power and perform the electronic brake adjustment (Paragraph 4.3.2.4). 

4.3.2.3 Reel Hub Clearance Adjustment 

1. With the hub gauge (P/N 74-08010), check for .017 inch clearance between the tape reel hub and the 
flange on the mounting panel (Figure 4-2). 

2. If the clearance is incorrect, loosen the Allen screws on the hub and make the necessary adjustment. 

3. Retighten the Allen screws. 

NOTE 
Do not repeatedly loosen or tighten the hub Allen screws. 
These screws are serrated cup type and may become damaged 
with excessive use. 

4.3.2.4 Reel Motor Electronic Brake Adjustment 

1. Load a tape on the transport to be tested. 

2. Set the REMOTE/OFF/LOCAL switch to LOCAL. 

3. Press and hold the Forward ( - ) tape motion switch. When the tape is up-to-speed, release the switch 
and observe that the tape braking action is smooth without overshoot. If tape motion stops, then 
reverses slightly when the switch is released, the braking time is too long. If the tape coasts, the braking 
time is too short. 

4. If necessary, adjust the top R2 (left transport) or bottom Rl3 (right transport) potentiometer on the 
M302 module to obtain the correct brake indications. 

4.3.2.5 40-Hz Oscillator Adjustment 

If, during remote turnaround operations, consistent mark track or read errors occur, check and adjust the 40-Hz 

oscillator output in the following manner. Connect an oscilloscope to A03M2 or A03N2 and, if necessary, adjust 

R2 of the G859 module to obtain a 25-millisecond (40-Hz) square wave. 

4.3.3 Read/Write Head 

4.3.3.1 Head Removal 

1. Remove power from the transport. 

2. Remove the tape reels from the hubs. 

3. Turn the mounting panel side-locking fasteners one-quarter turn to unlock the mounting panel. 

4. Carefully lower the mounting panel until the support struts are fully extended. 

5. Disconnect the 22-pin Amphenol head cable connector from the rear of the G851 Relay module 
(Figure 4-3). 

6. Route the Amphenol connector and cables from the rear to the front of the transport. 

7. Remove the backing plate from the control panel logic module by removing the two Phillips-head 
screws (Figure 4-1). 

(continued on next page) 
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Figure 4-2 Reel Hub Clearance 

8. Remove the two head screws through the access holes in the control panel logic module. 

9. Pull the head away from the mounting panel and remove the head collar by pushing on the back of the 
collar to break the adhesive bond, then lifting the collar free from the front of the mounting panel. 

10. Thread the head cables through the mounting panel. Turn the Amphenol connector sideways and push 
it through the hole in the mounting panel. 
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4.3.3.2 Head Replacement 

I. Clean the new head mounting face and the mounting area on the transport mounting panel with a 
clean lint-free cloth moistened with head cleaning solvent. 

NOTE 
To ensure proper head alignment, the mating area of the head 
and mounting panel must be entirely free from foreign matter. 

2. Turn the 22-pin Amphenol head cable connector sideways and insert it through the hole in the mounting 
panel front. 

3. Install the head on the mounting panel with the previously removed hardware and ensure that the head 
retaining screws are tightened securely. 

4. Route the Amphenol connector and cables from the front to the rear of the transport and plug the con­
nector into the rear of the G851 Relay module (Figure 4-3). 

5. Open and close the mounting panel and ensure that the head cables do not chafe or bind. 

6. Replace the backing plate on the control panel logic module (Figure 4-1) with the previously removed 
hardware. 

7. Restore power to the transport and perform the head skew check and adjustment (Paragraph 4.3.4.4). 

8. Close and lock the mounting panel. 

9. Refasten the head collar to the mounting panel and remount the tape reels on the hubs. 

4.3.3.3 Head Output Check 

To accomplish this check procedure, a single-channel oscilloscope with a high-gain differential preamplifier 

(Tektronix type D plug-in) capable of handling millivolt signals over a 0- to 60-kHz bandwidth is required. If the 

heads have been replaced or if consistent read errors indicate that the heads are not operating satisfactorily, clean 

the heads and perform the following: 

1. Load a DECtape on the transport to be tested. 

2. Manually run the tape forward until each reel contains approximately one-half of the tape. 

3. Disconnect the 22-pin Amphenol head cable connector from the rear of the G851 Relay module 
(Figure 4-3). 

4. Set the oscilloscope controls as follows: 

• sweep time 
• vertical sensitivity 
• trigger 

10 J.ls/div 
0.2 mV/div (if XIO probes) 
auto internal 

5. Attach the scope probes to pins Band C, (Figure 4-3, insert) and the ground clip to pin D of the head 
connector. 

6. Press the Forward ( --.. ) or Reverse (- ) tape motion switch and observe the scope display for an 
approximate 10- to 12-m V peak-to-peak waveform. 

7. Repeat Step 5, attaching the scope probes to pins F-H, P-R, V-V, and Y-Z. These signals may not appear 
sinusoidal (as they do for pins B-C), but the peak-to-peak amplitude should be 10 to 12 m V. If this is 
not the case, replace the head (Paragraph 4.3.3.1). (Only a qualified DEC field service engineer can 
replace the heads in the field.) 
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Figure 4-3 Head Connector Location 

4.3.3.4 Head Skew Check and Adjustment - Perform the following check whenever an individual transport 

cannot read tapes that were generated by several other transports without an unusual number of read errors. To 

accomplish this check procedure, a dual-channel oscilloscope and a special G500 Skew Test module are required. 

1. Load a new (unformatted) or blank tape on the transport to be tested. 

2. Format the tape using one of the applicable DECtape formatting routines. 

3. Remove and interchange the reels so that the full reel is on the right hub. 

4. Reverse the tape so that the oxide side is up by threading the tape directly from the bottom of the right 
full reel onto the top of the left empty reel. Do not thread the tape over the heads. 

5. Set the transport to LOCAL and rewind the tape onto the left reel. 

NOTE 
To maintain tape tension during the rewind operation, apply 
light hand retarding friction to the right tape reel. 

6. Thread the tape, oxide side up, in the normal manner onto the right reel and run the tape forward until 
each reel contains approximately one-half of the tape. 

(continued on next page) 
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7. Configure the G500 Skew Test module as follows (all switches N.C. = down, N.O. = up): 

a. S2 - Selects the read/write split coil winding. Use the up position for heads manufactured by 
Brush or Applied Magnetics; use the down position for Western Magnetic or General Instrument 
heads. (If this switch is in the wrong position, the read signal at terminal SIG 1 of the skew tester 
will have twice the amplitude of the signal at terminal SIG2.) 

b. S3 - Selects the input voltage. If the supply voltage at TB 1 on the rear of the power supply is 
+ 10 Vdc, use the up position; if it is +5 Vdc, use the down position. (Use the down position for 
M series transports and the up position for R series.) 

B. Plug the skew test module into any available logic block slot except slots 03, 04, or lB. 

9. Disconnect the 22-pin Amphenol head cable connector from the rear of the GB51 Relay module 
(Figure 4-3) and connect it to the skew tester module, ensuring that the head connector key is 
positioned relative to pin A as illustrated in Figure 4-4. 

KEY 

TESTER PLUG 

HEAD CONN ECTOR 

CP- 0288 

Figure 4-4 Skew Tester to Head Cable Connection 

10. Set the oscilloscope controls as follows: 

• sweep time 
• vertical sensitivity 
• trigger mode 
• trigger source 
• trigger slope 
• preamplifier 

10 lls/div 
1 to 5V/div (depending on signal amplitude), calibrated 
AC LF reject, internal 
channel A 
negative 
add 

11. Attach the A channel scope probe to terminal SIG 1 of the skew tester and the B channel probe to 
terminal SIG2. 

12. Set the test module switch S 1 up and, while running the tape forward over the head, adjust the 10 kn 
potentiometer on the skew tester for the smallest signal. 

13. Reset the scope mode switch to ALT and ensure that both signals have approximately the same ampli­
tude and that the zero crossings occur simultaneously. 

(continued on next page) 
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14. Run the tape forward over the head and check for less than a 2-microsecond (one-half the displayed 
time) skew reading as indicated in Figure 4-5. Ensure that this measurement is taken as near the 
tape length center as possible and that the scope is triggered from only one channel. For best transport 
operation, head skew readings should be as close to zero as possible; however, skew readings greater 
than 2 microseconds indicate that the head must be realigned. 

IS. If the correck skew reading is not obtained,remove the head (Paragraph 4.3.3.1), thoroughly clean the 
entire head and the head mounting surface on the transport mounting panel with a clean lint-free cloth 
moistened with head cleaning solvent. 

16. Replace the head and recheck the skew. If the skew reading is still incorrect, align the head as follows. 

'* 

Use extreme care when performing Steps a through d. If care is not taken the heads may become so 
badly misaligned that it is impossible to distinguish a head with zero skew from one with a skew equal 
to the interbit distance of the timing track. 

a. Move the tape forward, oxide side up, over the head and determine whether SlG I leads or lags 
SIG2. 

b. If SIG I occurs before (leads) SIG2, remove the head and add 0.5 mil (1 inch long by 0.1 inch 
wide) shims between the left side of the head and the mounting panel. If SIG 1 occurs after (lags) 
SIG2, add the 0.5 mil shims to the right side of the head. 

NOTE 
It is a general practice to use 3M reflective tape strips as head 
shims. Always insert the shim close to the edge of the head. 
Never use more than three shims per side. If more than three 
shims are required, the shims are being placed on the wrong 
side of the head or the transport has other malfunctions. 

c. Repeat Steps I through 15 to recheck the skew reading after shimming. 

d. Using one of the DEC exerciser routines, read a known good tape that was generated by another 
transport. If the head skew is less than 2 microseconds after shimming and the transport is able 
to read a known good tape without errors, the head has been adjusted correctly. (After head 
alignment, some of the customers old tapes may become unreadable.) 

SWEEP TIME = 5MSI DIV 

VERT. SENS.=O.5V/DIV 

Zero crossing time equals twice the skew time. 
",clull skew = 2)15. Far best Iransport operation, 
"'ai skew should be as close 10 zero as possible. CP -0286 

Figure 4-5 Head Skew Waveform 
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4.3.3.5 Write Enable Circuit Check 

1. Set the WRITE ENABLE/WRITE LOCK switch to WRITE ENABLE and ensure that the WRITE 
indicator lights. 

2. Check for a ground signal at A06 pin S 1 (left transport) or A07 pin S 1 (right transport) when the 
transport is selected. 

3. Set the WRITE ENABLE/WRITE LOCK switch to WRITE LOCK and ensure that the WRITE indicator 
goes off. 

4. Check for a - 3V signal at A06 pin S 1 or AD7 pin S 1. 

4.4 TROUBLESHOOTING 

Tables 4-2 (Reel Motor Malfunctions), 4-3 (Control Panel Malfunctions), 4-4 (Logical Malfunctions), and Figure 

4-6 list trouble indications and corrective check areas for specific portions of the transport. These tables are 

intended to be used as a guide during trouble analysis and by no means do they cover all possible malfunctions 

of the designated areas. When a transport malfunction occurs, perform the initial checks (Paragraph 4.4.1) before 

proceeding to the tables. 

4.4.1 Initial Checks 

1. Measure the ac line voltage to ensure that it is the correct value as indicated qn the H725 Power 
Supply label (Drawing C-CS-725-0-1). 

2. Meaure all the dc voltages at TB 1 on the rear of the H725 Power Supply. Ensure that either + 1 0 or 
+5 Vdc, but not both, is connected to the correct TBI terminal. 

3. Ensure that the connections between the transport and the power supply are tight. 

4. Ensure that all logic modules are securely seated in the logic block. 

5. Ensure that the reel motor cable connectors (Figure 4-2) are tight. 

Trouble Indications 

Motors do not run in LOCAL or 
REMOTE. 

Motors turn freely by hand. 

No drag on motors in LOCAL 
or REMOTE Hold. 

Motors have drag but do not 
move tape in Fwd or Rev 
LOCAL. 

Motors do not run in LOCAL 
or REMOTE. Motors do not 
turn freely by hand. 

Table 4-2 
Reel Motor Malfunctions 

Malfunction 

No high or low motor drive 
voltage. 

Oscillator not operating. 

No low motor drive voltage. 

No high motor drive voltage. 

Oscillator locked. 
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Check 

3A SB fuse. 

A03 (G859) module. 

SA fuse. 

6A fuse. 

A03 (G859) module. 

(continued, on next page) 



Trouble Indications 

Tape moves in one direction in 
Hold. Tape moves in either Fwd 
or Rev LOCAL, but not both. 

Tape does not move in Hold, 
nor Fwd or Rev LOCAL. 

Tape moves but speed, accel­
eration, or smoothness is ab­
normal. 

Trouble Indications 

WRITE indicator does not light 
in WRITE ENABLE. 

Both transport REMOTE 
SELECT indicators remain lit 
in any position of the REMOTE/ 
LOCAL switch. 

Address Select switch does not 
select in one or more positions. 

REMOTE/LOCAL and Fwd/ 
Hold/Rev switches have no 
affect. Motors run at all times. 

Trouble Indications 

Tape does not move in either 
direction. 

Table 4-2 (Cont) 

Reel Motor Malfunctions 

Malfunction 

No drive voltage to one motor. 

Motor control module not receiv­
ing high drive voltage. 

Motor not receiving proper wave­
shape. 

Table 4-3 
Control Panel Malfunctions 

Malfunction 

No -15V at indicator module. 
Lamp burned out. 

No +5V to indicator module. 

Select code not being received. 

No +5V at indicator module. 

Table 4-4 

Logical Malfunctions 

Malfunction 

No MO I signal. 

Tape moves in only one direction. No DIRI or DIRO signal. 

Tape does not stop in normal 
time, seems to coast to a stop. 

Tape reverses after stopping. 

No remote control. 

No BRAKE signal. (Brake time 
is less than 80 ms.) 

BRAKE signal too long. 

I/O signal not received. 

I/O signal not sent. 
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Check 

5A fuse on B03 or B 18 (G847) 
modules. 

Output of B03 or B 18 (G847) mod­
ules. 

Output of ABOl, AB02, AB19, 
AB20 (G848) modules. 

Check 
/ 

B04 or B 17 (M922) modules. 

Output of A03 (G859) module and 
+5V terminal at rear of power 
supply. 

For -3V signal at faulty switch posi­
tion or erroneous controller output. 

B04 or B I 7 (M922) modules for 
+5V. 

Check 

B07 or A 16 (M 11 7) modules. 

B05 or B 16 (M 113) modules. 

Reel motor electronic brake (Para­
graph 4.3.2.4). 

Reel motor electronic brake (Para­
graph 4.3.2.4). 

Level converter (M53l, W5l3, or 
M94l) modules required for inter­
face with controller. 

Controller output. 

(con tinued on page 4-14) 
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Figure 4-6 G848 Motor Control Module Waveforms 
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Trouble Indications 

Select Error 

Table 4-4 (Cont) 

Logical Malfunctions 

Malfunction 

SELECT ECHO incorrect. 

WRITE ECHO incorrect. 

Select code error. 

Check 

A08 or Al5 (M040) modules and the 
lOO-n resistors on pin side of con­
nectors A06 or A07. 

Control panel switch configuration. 

Table 4-3, Control Panel Malfunc­
tions. 

Transport does not read or write Data signals not received. AB09 or AB 12 (G85l) modules. 
data. 

Data signals not sent. Controller output. 

Numerous mark, timing, and/or 
pari ty errors. 

Data synchronization incorrect. Head and tape guides for tigh tness, 
wear plates for spring tension, con­
dition and cleanliness of tapes and 
tape handling assemblies. Head skew 
(Paragraph 4.3.3.4). 

4.4.2 Signal Source and Termination Tests 

As a maintenance aid during trouble analysis, each TU56 Transport is supplied with a BC02X-3 test cable 

attached to an M908 Connector module. In order to monitor the signals listed in Tables 4-5, 4-6, and 4-7, con­

nect the BC02X-3 cable to the rear of the M941 Jumper modules in logic panel locations A04 or A18. Test 

points are now available at the free M908 module end (Figure 4-7) of the cable. 

To monitor the transport primary signals at their origin (source test) connect the test cable to the M941 module 

in location A18 and perform the tests outlined in Table 4-5 (left transport) or Table 4-6 (right transport). When 

measuring these signals, always connect the oscilloscope ground to point C2 of the M908 module. If the source 

tests do not indicate a malfunction, connect the test cable to the rear of the M941 module in location A04 and 

monitor the signals at the power module inputs (termination tests) as outlined in Table 4-7. The table headings 

are defined as follows: 

• Signal 
• Test Point 
• Wire Color 
• Source 
• Switch Setting 
• Modules and location 

name of signal being tested. 
M908 test point. 
color of wire connected to M908 test point. 
logic location where test signal is monitored. 
position of control panel switches for test. 
logic modules effecting test signal. 

4-14 
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LSELECT Cl 

LFWD LOCAL Dl 

LREVLOCAL El 

LHOLD FI 

L WRTENAB HI 

LREMOTE 11 

V2 
SPLIT 
LUGS A2 

000000000000000000 0 
"2" SIDE CJ 

CJ 
M90e 

D 
"1" SIDE CJ 

000000000000000000 o 
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Figure 4-7 M908 Module Layout 

Table 4-5 

Left Transport Source Test Points 

Wire Source 

Color (TU56) 
Switch Setting 

vio B07-El -*LOCAL/~LOCAL 

Hold* /REMOTE 

blu B07-LI -*LOCAL 
~LOCAL/REMOTE 

Hold* 

grn B05-N2 without REMOTE selection 

yel B04-MI -*LOCAL 
~LOCAL/Hold* /REMOTE 

orn B04-Kl ~LOCAL 

-*LOCAL/Hold * /REMOTE 

red B04-PI Hold* 

BC02X-3 
CABLE 

I 
" TO Ala OR A04 

TU56 

10-0533 

Logic Level 

high 
low 

high 
low 
no change 

low 

low 
high 

low 
high 

low 
-*LOCAL/~LOCAL/REMOTE/OFF high 

brn B04-AI WRITE ENABLE high 
WRITE LOCK low 

blk B05-S2 REMOTE high 
LOCAL/OFF low 

*Hold is the center switch position between ~ and +- . 
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Modules and 

Locations 

Ml17-B07 
M113-B06 

MlI7-B07 
MlI3-B06 

M113-B05 

control 
panel 

control 
panel 

control 
panel 

control 
panel 

Ml13-B05 



Table 4-6 

Right Transport Source Test Points 

Test Wire Source 
Signal 

Point Color (TU56) 
Switch Setting 

RMOI KI wht A16-El -+LOCAL/+-LOCAL 
Hold*/REMOTE 

RDIRI Ll gry A16-P2 -+LOCAL 
+-LOCAL/REMOTE 
Hold* 

R SELECT Ml vio B16-N2 without REMOTE selection 

RFWD LOCAL Nl blu B17-Ml -+LOCAL 
+-LOCAL/Hold* /REMOTE 

R REV LOCAL PI grn BI7-Kl -+LOCAL 
+-LOCAL/Hold * /REMOTE 

RHOLD Rl yel B l7-Pl Hold* 
-+LOCAL/ +-LOCAL/REMOTE/OFF 

R WRTENAB Sl orn B 17-Al WRITE ENABLE 
WRITE LOCK 

R REMOTE VI brn B16-S2 REMOTE 
LOCAL/OFF 

*Hold is the center switch position between -+ and ~ . 

Signal 

+ 5 

15 

o 
o 

SC 1 (left) 
SC 0 (left) 

OSC 1 (right) 
o SC 0 (right) 

LOFF 

ROFF 

LMOI 

Test Wire 

Point Color 

Al vio 

Bl blu 

Cl grn 
DI yel 
El orn 
Fl red 

HI brn 

11 blk 

Kl wht 

Table 4-7 

Right and Left Transport Termination Test Points 

So ur ce 

(T U 56) 

A 

A 

03 

03 

-A2 

-B2 

BO 
BO 
B2 
B2 

BO 

B2 

BO 

-S2 1 
1-
o 
0-

D2 
-S2 
D2 

1-R2 

0-R2 

5 ··Pl 

Switch Settings 

NONE 

NONE 

NONE 
NONE 
NONE 
NONE 

OFF 
REMOTE/LOCAL 

OFF 
REMOTE/LOCAL 

-+LOCAL/+-LOCAL 
REMOTE/Hold* 

4-16 

Modules and 
Logic Level 

Locations 

high Ml17-A16 
low Ml13-B06 

high Ml13-B06 
low Mll7-A16 
no change 

low Ml13-B16 

low control 
high panel 

low control 
high panel 

low control 
high panel 

high control 
low panel 

high Mll3-B16 
low 

Modules and 
Logic Level 

Locations 

+5 ± 0.5 Vdc G859-A03 

-15±1.5Vdc Power 
Supply 

40 Hz 
G859 

square 
A03 

wave 

high Ml13-B05 
low 

high Ml13-B 16 
low 

high 
low 

(continued on next page) 



Table 4-7 {Cont) 

Right and Left Transport Termination Test Points 

Signal 
Test Wire Source 

Point Color (TU56) 

RMOI LI gry BI6-PI 

LSELCODE MI vio B05-U2 

R SELCODE NI blu B16-U2 

L RVN FWD PI grn B05-KI 

LRVN 2 REV RI yel B05-K2 

R RVN FWD Sl orn BI6-KI 

R RVN 2 REV VI brn B16-K2 

* Hold is the switch position between -+ and +- . 

**Module depends on controller type. 
***High for 80 to 90 ms. 

Controller Input Test Points 

Switch Settings 

+-LOCAL/-+LOCAL 
REMOTE/Hold * 

REMOTE and selected 

REMOTE and selected 

-+LOCAL 
+-LOCAL/REMOTE/Hold 
Release from +-LOCAL 

+-LOCAL 
-+ LOCAL/REMOTE/Hold 
Release from ~-LOCAL 

+-LOCAL 
-+LOCAL/REMOTE/Hold 
Release from ~-LOCAL 

-+LOCAL 
+-LOCAL/REMOTE/Hold 
Release from +"LOCAL 

The following input signals from the controller are also available on this cable. 

STOP D2 yel A04-D2 Controller GO 

GO F2 red A04-F2 Controller STOP 

REV REM J2 blk A04-J2 Controller REV REM 

FWD REM L2 gry A04-L2 Controller FWD REM 

ALL HALT N2 blu A04-N2 Controller ALL HALT 

SELCODE R2 yel A04-R2 Transport Selected 

*Voltage level depends on controller type. 
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Modules and 
Logic Level 

Locations 

high 
low 

high ** 

high ** 

high M113-B05 
low M117-B07 
high*** 

high M113-B05 
low M117-B07 
high*** 

high MlI3-B05 
low Ml17-B07 
high*** 

high M113-B05 
low M117-B07 

* 

* 

* 

* 

* 

* 



4.5 RECOMMENDED SPARE PARTS 

One of each of the modules listed in Table 4-8, plus three pica fuses (Part No. 1205747), should be retained at 

the site as backup spares. 

Module 

M531 
M040 
G851 
Ml17 
MIl3 
M302 
G848 
M908 
W032 
G8880ption* 
M922 
M9230ption* 
G847 

Table 4-8 

Recommended Spare Parts 

Name 

Bus Converter 
Solenoid Driver 
Relay 
6-4 Input NAND Gate 
10-2 Input NAND Gate 
Dual Delay MV 
Motor Can trol 
Connector 
Cable Connector 
Manchester Reader/Writer 
Cable Connector 
Cable Connector 
Dual Motor Voltage Control 

* Refer to Paragraph 1.3. 
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APPENDIX A 

]~EFERENCE DRAWINGS 

Title Drawing No. Rev Page 

TU56 Assembly E-UA-TU56-0-0 K A-3 
Transport Logic Diagram D-BS-TU56-0-TLD K A-7 
Module Utilization D-MU-TU56-0-MU F A-II 
Wired Assy TU56 D-AD-700632 1-0-0 E A-13 
Motor Control G848 D-CS-G848-0-l J A-15 
Dual Motor Voltage Control G847 B-CS-G84 7 -0-1 D A-17 
Relay G85l B-CS-G85 1-0-1 B A-17 
Clock and Regulator G859 B-CS-G8 5 9-0-1 C A-18 
Manchester Reader/Writer G888 B-CS-G888-0-l A-18 
Solenoid Driver M040 B-CS-M040-0-1 E A-19 
One Shot Delay M302 B-CS-M302-0-l L A-19 
10-2 Input Nand Gates Ml13 B-CS-MlI3-0-l C A-20 
6-4 Input Nand Gates M 117 B-CS-M117-0-1 E A-20 
Negative Bus Converter M531 C-CS-M53 1-0-1 A A-21 
Connector Module M908 B-CS-M908-0-1 A-22 
Connector W032 B-CS-W032-0-1 A-22 
Level Amplifier W 513 B-CS-W513-0-1 E A-23 
Blank Module W990 B-CS-W990-0-1 A A-23 
Power Supply 725 C-CS-M53 1-0-1 C A-24 
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DESIGNATED ,qrU56M,flND ATUS.,H INCLUDING THIS OPTION IS [:i=.51:-N4TEC ''''"~~:';''H.'.1 
Z;cl'(,* W513 t..E"V!:L AMPLIFIER'" ARE" fi.eGl,UliHD WHEN THE TU56 IS C::J',"-E:""7"t'i) 7..0 ,~ 

.RELAY DRIVE.R TY"PE CONTROL, TI-I€ vV5"/3 MODULES ARE QEF~PCEr 8" iV~-+ 
JUMPER MODULES WHeN ,Hii' -r-VS~ IS CONNr:CTEiD -:-:) I"\!y OT'-i",k ;)c,~-:-A "E ~ 5' 

I~M 
ENAS 

T/M 
ENA8 G.95"1 

-48?Z 

~ ;i£g~ r~"-==:=:&" 

D2(1) AV 

D2(G) AU 

D2(tJ) BD 
L RVNFwO 

~ ~~~~~ I 
'"=r-:-::--==-~ 

L 1'101 
L DIR 1 
L SeLeCT 

L FWf> LOCI/I.. 
L ~eV LOCAL 
L HOW 

TTC> 
(~ 

L W!?T G'NI/~ 
I.. REMOTe H 
R MOl 
R DIf<.1 
R SELECT 
~ I=WD LocAL 
R ReV LIJCIII ... 
R HOLD 
K WRT €M'/B 

TTO 
(1) 

WD 
ENAS 

010 010 
(~) (1) 

WD 
ENNJ 

D~O MO 
(~ (f) 

020 D20 
('" (t) 

DI(1) BH 
D1(G) BF 

DI(¢) BJ 

MT(I) AP 

MT(G)AR 

MT(tI) AN 

TT(f) AH 

TT(G) AJ 

TT(¢) AF 

LOc;/C TlOST 
FACILITY 

AI:. Z. H£AD SKEW MEAS 
TAP 

.,;;atI--rr.:;+-- T T(¢) 
~t'-t<~I--TT(f) 
.,;:;;;tti4;7.i:+--TT (G) 

~,,*,~r--M T(~) 
e;,':OI-I-I~:;O---MT(f) 
e:=;;+++-<~r--MT(G) 

~t-+'''''''r--D.2 (al) 

...-:;::t+t+.::;t----Df(G) 
-.;::t+t-";~-D 1 0) 
~t-t-'~r--Dr{lJ) 

IC SELCODE R .DISco/V,vECT 

+3M V2 

I st/B/lss£/I#!lLY 7006222 ------ ----6 ~ESIsn;RS---------- -- --~ 
.Z I'Ai HI I 

I I 
I Al92'l. I 

: I 
I 

I 
'---_SEJ..B:,Tf 

j!JJL 

sc:z.C<Ze" >1Yz. 1/4W II""" 

L ~ __________ ~~ __ -= _ _ R._~_~H_r_C_O.N_TR_OL._I"._"/f_M_;':'_.L _ ____________ ~ ____ ~ 
"Sf USED ON OPrION/MODEL ITEM 

TU56 rQ_TI_-t-~~~~_D_E~_R_IPr __ 'O_N~~~=-~ ____________ ~NO~-
PARTS UST 

UNLE OTHERWI E SPECIFIED 

UNLESS OTHERWISE SPECIFIED 

D 

c 

B 

DIMENSION IN INCHES 

TOLERANCES 
DECIMALS FRACTIONS ANGLES 

~D~DD~D E QUI PM E N T 

1:1 ~ ~ =~~!'M~'~'~~~::~ 
~~~~~-IlDA~T~;E~, :tTiTliTiTLiE==--==c===---==;;..:.c=::':::'~-'-'---1 A 
~~J..<1ft--lii'grO?~·~d1 TRANSPORT LOG Ie 0 z 

'" z 
"" :z: 

" 

'" :z: 

" 
DEC FORM NO 

8 ORO 102'" 7 6 

LErT HAIIO T-E'AMSPORT I Rl"GHT HAND TRANSP(?,li?T 

c-oNT, 

1

3,""*-¥ (;742. JU"<'IPER CRRD REPLAC.t=S MS31 
WHEN TU56 15 USED WITH 1"05, OUTPUT LOG,IC CONT. 

5 4 3 

::t.OO5 .:!: 1/ti4- ~ 0-30' 

AEMO::r.;~A~R:~ B~~~~H~P 
CORNERS 

MATERIAL 

FINISH 
--/'----+-

~,-~ 

OIAG;:.{AM 

SHEET 2 Of 2 

2 

A-9 



o 

-

c 

B 

-

A 

8 I 7 6 I 5 1 4 I 3 
,... ........ ~ ........... ....,. 
.nyOlDlltlll~Corponaenarld .... rlDtt. 
~OI~orUMdlnwholeorlnpert_ 

uae£liMlillfor"'~nor""eI""''''''' 
.nftM~. 

~~i~·==~I======~2~Ji--~3~-----4~--TU5g-H-----6-------7-------8-------9-------I-O------I-I~·~1 
12 13 14 i5 16 17 18 19 20 21 22 

sua G859 1 .. * M~'" I lIt"I'M531 .c._B .c._a Mlft &851 ** M941 
USAGE I MOTOR ORiVE 2. 'MOTOR DRiVE 2 , eLK I. REG Z 'LEVEL AMP Z , BUS CONV. 2, CABLE Z, CABLE Z IS<LEN DRIVE 2 I RE AY 2. , ABU' 2. , CABLE 2. I RELAY 2. ,RDlWRf AMP 2. 'RD/WRf AMP 2. ,SOLEN RiVE 2. I 4 IN NAND 2' 2. ,LEVEL AMP 2 I MOTO~ DRIVE 2. 'MDTOR RiV>: 2. , 2 I 

A 

B 

USAGE I 

USAGE I 

~c fO~M NO. 
ORO 112 

lEFT 
FWD 

23 

8 

Z I 

2 I 

LEFT 
REV 

24 

L - L WRT 
RESET ENAB 

05CI 
osc¢ 

L 
RESET 

R­
RESET 

R 

RESET 

CON ON 
STOP STOP SEl I TOP SEI I 

- CON GO ON GO 
GO ClllIEV IEl 2 t:oN REV SEL 2 

r-- ~: FJJ SEl 3 : FlO SEL 3 
!lEV RBI REM REM 

GO 

-
REY RE~ 

- _tl)I ALL SEl4 ON ALL SEL 4 

flO RU FJJ RBI HAL T ALT 
CIII PWl SEL 5 ON PIR SEt 5 

i---f:::---f---IIP DlY P DL Y 
All R AlL T" EH SEL 6 /11 EN SEl 6 

I:-HA_L_T-i~~~:::;D~E__t;H-A-L T-i:ci'mTE SEL 7 ·~ciE SEl 7 
l PWR l 

mE g~y I ~~fiE Imo ~EL; &0 SEl_ 
119~ III 11111 II, 

L 
01 SCON 

~ 

I 
L 

SElECT 
ECHO 

02(1) ITT(I) TT(D) 
02(G) 'Tr(e) TT( I) 

02(0) 10.( I) Tr(G) 
01(1) 10.(8) IIT(,,) 
OI(G) II EHAIlllf( I) 
Dim TTOm IIT(G) 
DO(I) TTO(I) D2(G) 

DO(&) RTT(~) ID2( I) 

00(8) RIIT(II) 112(1) 
IT(I) RIIT(I) OI(G) 
MT(S) MTOC_) 01(1) 

ITT( I) TT(D) 
Inm TT(I) 
1Il0( I) TT(G) 
100(', lIT(') 

02( I) 
02(S) 
02m 
01(1) 
DI(S) 
01(') 
0'( I) 
IlI(G) 

0,(.) 
lIT(I) 
IIT(G) 

MARK 
TRACK 

TIM ING 

TIlACK 

R 
M; I R 

_ MO~ 

R R 

PISCON plR ~ -

~ R 

I---- B ~~oKE 0 I R I 

R -
~ElECT -

ECHO + 3L -R 

R WRT 
ENAB 

~ 

~ 

- REV MT(.) I-- ~ 
TT( I) +311 BRAKE R SEL 

RIGHT RIGHT 

FWO REv 

I DUAL MR V CON 2 I CAHE Z I 2 IN NAND 2. I 2. IN NANO 2 14 IN NAND 2 I 1. SHOT DlY 2 

IITm lITO(I) ol(t) 
TT(I) 102(1) ol(G~ 
TT(G) ,02(~) O~(G) 
TT(,) 101(1) ~(I) 

.1(;) et(,) 
020(_) GNo 
III EHAIl 
ROI(;) 
ROI(I) 

020m 

II EHAIl /IT(I) 
no(,) MT(S) 
TTO( I) o2(G) 
RTT(.) 02( I) 

~T(') o2m 
RIIl( I) DI(G) 
~TDm 01(1) 
~TO( I) 01(.) 
~02(1) ol(G) 
~02m O'(G) 
1IIl1(1) Of( I) 
~I(;) 0.(8) 
~)20m GNo 
III EHIl8 

TT (G~ I----;G=BBB:---I--S=,::---t----:G1*B B::--~I--::-:+III=--t----:,±-=---I-"""'='~C~oo...:E:...; 
TT (t) hl-::RO:::-IWR~T~AM::-:P""2:;t;-1 R:::D/:-::W~R~T""AM~ IP-:;2.+I;-:R="D/'W".!'R~T ..... M~,P:-2::+:-1 '::'"2 "-1 " ....... "A"-N.,."O--::2:+1,..-....JII~:~?~E,--2:+.-,1 0UA""",:J;URMI!!R'!-cV:":C:::-QN"""2 2 I 

FWD 

I WRT 
ENAB 

l REM 

I OFF 

I REV 
r---IOCAl 

l FWD 
LOCAL 

SEl 7 

SEl 6 

SEl 5 

SEl 4 

SEl 3 

REV I HOLD SEl 2 

~I SCON SEL I 

SEL • 

+3E 

HF 

L 
BRAKE 

R 
BRAKE 

RO'(S) 
Ro~( I) 
010( I) 
010(.) 
Ro2(~) 

R02(1) 

0'0(1 ) 
0'0(_) 
RT'T(I) 

ROlm 
~01(1) 
020m 
ROI1m 
ROI( I) 
1010(1) 
~lIom 
R02(~) 

~02( I) 
p.O( I) 

P'O(.) 
Im'\\) 

R IRT 
_ REV ENAB SEl 7 

~ R REM SEl6 FlO -

DATA I 
DATA" I 

I 
REV 

R OFF SEl 51 
-I---- R REV SEL 4 

R OFF LOCAL SEl 3 

DATA 2. -~ R FWD I I 
FlO lOCAL SEI 2 

- RE:OTE R HOl[ SEl I I 
+3l r--- R 
- R OISCO~ SEI ~ 
+ 3M SELECT 

~1·~---------------TU56-H----------------~·~1 
25 26 27 28 

2 I 2. I 2 I 2 I 

2 I 2 I 2 I 2 I 

I 7 I 

29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 

2 I 2 I 2 I 2 I 2 I 21 21 2 I 2 I Z I 21 2 I 2 I 2 I 2 I 2 I 

2 I 2 I 2 I 2 I 2. I 2 I 2. I 2 I 2 I 2 I 2 I 21 21 21 21 21 2 * G888 READ/WRITE AMPLlFLlERS ARE. ofFERED AS A 
CUSTOMER OPT. FOR SPEC.IAL APPLICATIONS 
NOT REGUIRING A DEC Tf-) PE CONTf:.OL. THE W¢32. 
CABI..-E. MUST BE. REPL.AC.ED WITH A Mi'23 
CABLE 115 PART OF 'THIS OPT',0N. 
ATI..i56 INCLUDI,,,G THIS OPTleN IS DESI';N/-jiED 

A TtJSIDM, AND ATtJ!>6H INC.LVD!,~G 'THiS vPT".'N 
15 DESIGt\JATED /'iTUSIo..,M 

1

.6. IF CONN. TO At-lOiHE.R TU5(" USE ** THE M941 JUMPER MODULES ARE 
C.ABLE ~D-UA-BrrA'2.X-3-rl..IF CONN. REPLACED WITH W513 LEVEL !,FIRST USED ON OPTION(MODEL bu,mOO~NO~T1\iSCAL~E~D~RA~W!BING~=bDRdN/~'~~'.2 .. /M,~~D~~[~~~,~ mamOOmD EQU I PM ENT --- '" TU56 I UNLESS OTHERWISE SPECIFIED' '7- •• • CORPORATION 
TO TU'35 USE CABLE'" D-II>.-700G.22'2t-O-O AMPLIFIER. MODULES WHEN THE' TU56 DiMENSlONIN INCHES I~~~l i&~ML.R M ..... C •• ".CHUU'" 

, IS C.OrvUECTED TO A RELAY DRI VER TOLERANCES IEtjll. db ~)I Ik~ TITLE 

I TYPE' C.ONTROL. ~ ~~ ""-~ "",",''l 

6 I 5 

••• G742 JUMPER CARD REPLACES M.5'.31 WHEN TU 5'6 I S R':'::~~';;;:"".,":~.!..P ~J.;r.~; J ~}E~ 
USED wlrH POS/riVE OU,TPI.I.T LO'i/C CONTfioL MATERIAL CCRNERS ~J"Ti. ~1r:J':l 

MODULE 
UTILIZATION 

I ( NEXT HiSHER ASSY 

jl TU5<o IS REQ'Q USE ALL MODULES ¢ C.ABLES SHOWN I i A-Mb-TU56-0 D~q:oDEJ NUMBER \ R,~V 
WITH THE ~XCEPTION OF N07€& LISTED ABOVE'. IF T/J~-H 1=:=-:---------4SCALO=-::-E-~,--j-;---...,.; JIMU TU56~0 -MU 
IS R£Q'D ONLY MOOULES t CABLE.S IND. BY ARROWS ARE USc.&; INISH ,I / SHEET I OF I DlST. I I I I I I I I 1 

t 4 I 3 I 2 I 1 

A-ll 

D 

-

c 

B 

A 



8 I 7 I 6 J 5 1 
f ~I ~r~ £(17 1/ 

8 is L 9 . .L / / -- -r""'" T 

f I 21 13114 5/ 6/'1 8 9 10 II 12 13 14 15 

12 II 

/ ,. ,.;,: 
16 17 

D 
; IlA2 

C2 

A 

A2~ / 

\ \v 2 

/ 
I I I I I 

+ ~~. + + + + + + + + + + 5./7 REF 

i !; 

/ 8~~~~_---t-----'-

-

7R£F 

c 
1/.00 REF --------------1 ~ 8 

9 

B 

-

8 I 7 I 6 I 5 T 

4 

6 

l 

4 

i 3 I l.~ 0-0-1 ~~~pOL 1~,~sI2 i 1 

it><'"TER"-lAL C.OMPONE~l" l\~l" NOTES: 
ITEM C.OMP PO\. FRO",", TO ?o\.. I. CONNE:CTIONS ON ITEMS #1.f~2 TC) 3E 
NO. SOLDERED AND LOCATED AT ,'v7li'llil/lj l.! 
J3 R'ESI'3TOR X .... 5'2. I~' ~ PRACTICAL HEIGHT ABOVE BL :::.::< 
13 ~Slsr()R I>< ~8f./2 R¢;7'PI >< 2. CONN BLOCK TO BE G/~OLNO=J 
''"I- CAr-AC.ITOR 15'PtlF'I AIPtiL'2. + TO GND LVG AS SHO'lIN 
/JIr CAPAC.ITOR - BJ8R\ [B<16S'2. + 3. USE YELLOW WIRE (ITEM 1#3) ,cOR 

I I 

GROUND WIRING DETAIL 
SEE NOT€4 

MACHIN£. WRAPPED.f BL:iE WIRE 
(ITEM #4) FOR HAND WRAPPEr? W/~IN:; 

4. .TUMP£R GROUND BUSSING AS SHOWN 
I PLACE 

Qrf·1 DESCRIPTION I 
I ~RTS UST 

P~RT NO. l iTEM 
NO. 

FIRST USED ON OPTION., MODEL DO NOT SCALE DRAWl D~ ~~ ~~9 mamaDIDEO U I P ME NT 

TU56 
I 
, 

I 
! NEXT HIG"E~ ASSY 

E-UA-TU56-(2!-¢ 
SZ~OOO~l NUMBE~ 1 Rr 

fiNISH l t SCALE III D AD 7006321- O-S '-: 
I I SHEET I Ofl DlST. I I 1 I 1 1 [ I I I-

I 3 I 2 I 1 

A-13 

D 

c 

B 

A 



---. 

THtS SCl-l£ ..... '1C IS. m.N'SHlD OtrtlY FOIl TlST AND ...... NT[JI&MC£ PUIlfIOS(S TH'l 
CIIlCUITS Mf rtIOI'IIItll.,. lfil ,..TUltl MID SMOUlD. fll'("'(O II(:~,. 
COPYtttCiHT 1971 I'" DIGITAl. lOU ...... [NT COAI"QIItATtON 

3' 

1 I f.. I 

+~v �>-------~~--------------------------------._------------------------------------------------------------____________________ , 

MOTOR RIB 
22K 

~~F" 
~R~PPU 2'>------,r-~--_t------~--------------------i_------------~----t_--_r--_,------------,_----------~--_,----+---~------------4_----------~~--------, 

I I I I 

DlCf_ND. 
110111 

GNO 4 

GNO 5 

GND 6' 

-15V 

.J,.5V 

OFF 

OSC 0 

OSC I 

AB2.B82 

BA2 

BR2 

BS2 

AD2 

+ C4 RI4 

r"' 
8.2K 

I 

R7 
680 
.A,," .. _ 

I 

RI9 
22K 020 RI5 IK 2N4920 f

RI2 010 

0672 I K 
L------i~------_,----t_----~~-----L~ 021 
I .. \t::::, IN'IOOI 

+ C5 RII R22 R23 R25 
IK l.aK 200 200 

RI7 
470 

,. 025 
0752 

07 OS 
2N3791 2N3791 cgx R20 

470 

21+4920 IK 
RI6 

022 IK 

I~ 

R26 R24 
r-----------~ r-----------~ 

~~--_+---~I--,DIE~'~:~~ ~H~7hl~---.---+--~~-1 

t 
I "g~~2 I 

200 200 

024 
0672 

02 011 
2N4923 IN758A 

~ 

r~ 015 023 

~ 0672 
03 012 , 

2N~:p IN758A 

I 

'i?1 Q4 

~ -' \tJ 
2N4923 

'? 

~''''I:001 :;:72 R5 R6 ~",,8J,72 ~ 
~.5K 1.5K 

013 
IN4001 

03 R4+ 
0672 15K 

R8 RI + C3 R3 
680 15K '~~72 ' .47lF 15K ,.g~72 

i 

I 

09 
0672 

~ 
I 010 

0672 I 
~ 

x I x 
x I x I I 

1r.!3 1Il'1 ,,25 l<U 

J 
X 
I x I I ~ , 

x 

'---

t 

I I 
I 

019 
0?l2 

, 

R21 RIO + CI 
I.BK IK 

014 

~ 01 r"' 
2N4923 

I ~ 
C2 
.47UF ~ 05 

0672 

08 
0672 

~ 

07 
0672 
~ 

R2 
15K 680 " I 

1 FIBER SPACER '" x 10 x' ,,6 90q615 35 

6 4-40 h"EXNUT 9006556 34 -
1 NYLOII f'EXNUT iI4 9007<192 J3 >..., 
1 NYLOR SCREw 4-40 x 1/2 9006402-4 3 __ 

3 HANDLE EYELET 90067)2 31 

8 4-40 ilEPNUT 9006557 30 

14 4-40 x S/16" SCREW 9006010-4 29 

1 HANDLE. FLIP CHIP - GREEN 9006337-01 2~ i 
2 Q9, 10 TRANS:~TOR 2N4920 1509605 q il I 

; ::~' 4. ) ~:::=~::~: ~:~:~ ~~:;~ :; ~ 
~2~~q~S~.~6~------------~T~~~S~IS=T~OR~~~~)=7~15~----------+-~1~50~)O~)~~-----+-_~-.I : 

2 Rl6. 19 RES. 22]( loW S" 1)01806 2) .:: 
4 R2). 24. 25. 26 RES. 200 5W ", 1)09639 22 8~ 
4 Rl. 2. 3. 4 RES. 15K '" 5" 1300496 21 ~o 
1 R14 RES. 8.2! \oW 5" 1303179 20 "-
2 R21. 22 RE:o. 1.6]( 2W 10" 1)00402 19 

RS. 6 RES. 1.SK !pi SS 1300391 18 

RIO 11 1.5. 16 RES. lit lW SI 1300368 17 

R12 13 

R7. 6. 9 RES. b80 '" 5:11 1301424 15 
R17. 20 RES. 470 'ow ,:II 1)00)16 14 

PIli. SOC D'I 1209456 13 

PI» 110UlilNG 1209340 12 

Dll 12 DIODE Zli:NBR IN7S8A 10V .4101 5" 11C0125 11 

1)25. 26 DIODE DTS2 1110615 10 
18 D1- 10.14- 17.19.20.23,24 D1 Olli D61~ 11 CS275 9 

D1J. 18, 21, 22,. 27 DIODE 1N400l 11C?942 8 

Cl. 5 CAP. 0.221Jli' lDOV 10'1: KYLI.R 1COO037 7 

C2. J CAP. 0.47UF 35V 10l' S.TAlI'I' 100,965 • 6 

CH. SWF soy -10+75" S.TAHT 1000080 5 

E'1'CS...., CIIICUI! BOARD 500852< 4 
MODULI! EGO HISTORY B-HH-0648-C-6 
ETCH BOA.R.r ... MOT0R C('NT 

X-Y COORDIIlJlTE HOLE LOCATION K-C0-uB48 -C-4 

Q'l'Y- HEI"_ DESIIJIIA'flOll DESCRIPTION DEC PAWl' NO. 

PARTS LIST 

~y 2-2-6 TRANSISTOR & DIOD£ CON'¥ERSION CHART DI .• TlTLEMOTOR CONTROL C",,'D DIIIT[ 

R.TREMBlAY 2-4.:.!!l! 2N4920 _ OlIn 

E.LUTTIG 4·3- 791 SA 
OIl" 

A-IS 



RI 
560 

03 
2N3715 

09 

D4 
IN 5624 

06 
2N3715 

06 010 

-~ ~ 

RIO 
3K 
IW 
5% 

---~-~ 
FI l~OUT 

DA 
IN5624 

---p 
CONNECTOR 

UNLESS OTHERWISE INDICATED: 

o lODES ARE 0672 

~"' -f:"~}::'_: :1.:_-----------_07 --+----*--~:2K ::K ___ ----DG~D --r -~ ----~-I~V 
RESISTORS ARE 1/4W, 10% 
CONNECTOR IS DEC *'209340 
CONNECTOR PINS ARE DEC # 1209456 
FI, F2 ARE 5 AMP 

NOTE: 01,02.,04,05 HAVE VARIED PACKAGES 

DE PENDING ON SOURCE. 

SEE DIAGRAM: ~ MPSA05 
~ MOTOROLA: MPSA55 

BOTTOM VIEW ~ GE' GPSA05 
Lo~ . GPSA55 

L 

TRANS'STO_R_'~A_D_'ODE CONVERSION CHAR~_ III D.DD II1II 0 TOTO' DUAL MOTOR VOLTAGE 
'~===f':'~53 ~F~~=l==~==Ii:.1 ~ ~ CONTROL G847 

~1-____ -+-____ -jE QUI P MEN T S'Z~TC~lfl NlJMBH~ -

I<ol!,-' =~(:::===l=== 9.~;!:'~.~.~~u'.?,r:! "~N'~-;;C;'~~~:-~O-' 

lHIS SCHEMATIC IS rURNISHEO ONLY fOR nST AND MAINTENANCE PURPOSES THE I 
clRcuns ARE PROPRIETARY IN NATURE AND SHOULD BE TREATED ACCORDINGLY 
COPYRIGHT 1ge 8 BY DIGITAL EQUIPMENT CORPORATION 

MALE MALE 

AD O~------------------------------------------------------------------------------o RA 

AF 0 :-'(--IKI 0 RB 

AH 0 : I ( I --0 RC 

AJ O~-----+L-_~_L~--------------------------------------------------------------~o RD 

::ARKsNp ~ ~--o°Oo RRRRE~F ~ UL} .. 
AT ~ ---0 RM 

AU o---If---~:---l ( - -I K3 0 RN 

AV : I ( I 0 RP 

B 0 o----lf---~~-_-t_LC __ ] --0 R R 
BE --0 RS 

B F o---+----:-r-----{-'r - , 0 RT 

BH : 1 ( I K4 0 RU 

BJ ~ ~_~L_j --0 RV 

BL 0 RW 

BM o~-----+;---j-Ir - ~ K 5 --0 RX 

BN 0 : I ( , 0 RY 

BP 0 ~ _lL J 0 RZ 
(iND AC 0 ---0 RL 

:~::" '" w",,~'":=t'. -~CI I .. 
REED, 260 SERIES 3A 
12V DC 

-15V AB I '; ': ': '::::: -;:: -:::: -; -; ',::::: :: -::: -;:::::: I 

AM PHENOL 
133-022-03 

DEC rORM NO 
ORB 102 t 

A-I7 



THIS SCHEMATIC IS fURNISHED ONLY FOR nSf AND MAINTENANCE. PURPOSES, THE 
CIRCUITS ARE PROPRIETARY IN NATURE AND SHOULD B( nUATED ACCQROJNGl Y 
COPYRIGHT 19S9 BY DIGITA.L fQUIl '.llNT CORPORATION 

+IOV ,A2 --+--~-r~ 

UNLESS OTHERWISE INDICATED 
RESISTORS ARE IK, 1/4W,5% 
DIODES ARE 0664 
CAPACITORS ARE .39MFO,IOOV,10% 
TRANSISTORS ARE OEC65348 
EI IS DEC740 I 
PIN 14 ON EACH IC=+5V 
PIN 7 ON EACH Ie = GNO 

D(C fORM NO 
ORB 102 

OSC 0 
N 

OSC_ I 
M 

R2 .----------+--------'t---------+--f----- 8,-15V 

t~ ttw :~jK ~~~K ttw 
10% 10% 10% 
76PR GND -...----f---- --_-+---+--~---- C ,GNO 

C3 C4 

680MMF I T 680MMF 5% 5% 

-----' 

RI9 
47K 
10% 

----0,+5V 

THIS SCHEMATIC IS Il/RNISHlO ONLY FOR T(ST AND MAINTENANCE PURPOSI~J 
CIRCUITS ARE PROPRllTARY IN NATURE AND SHOULD BE TREATED ACCORDINGLY 
,~OpYRtGHT 1969 BY DIGITAL tOUIPMENT CORPORAflON 

RI 
220 

~--~---'\IV\r------

UNLESS OTHERWISE INDICATED 
CAPACITORS ARE 100V 5% 
DIODES ARE 0664 
RESISTORS ARE 114W. 5% 
TRANSISTORS ARE DEC 1008~S 
EI,E2 ARE MCI709CG 
E3 IS DEC7400N 
PIN 7 ON E3=GND 
PIN 14 ON D=+5V 
R7 IS POT CERMET HELITRIM 76 PR 

DEC FORM NO 
Uh!810/ 

R3 
330 
112W 

~
' 

E3 

12 13 

N R 

HZ 

-1 

RI6 
IK 

.lc5 1;6 R6 
6_8MFD _01 MFO I K 

- 35V 
10% 

£: 
R8 
IK 

'1',OIMFO 

R24 
I K 

015 
0670 

016 
0670 

R21 
750 

-if-------
C 12 
100MMF 

-------------------.------_r-------

C8 
220MMF 

014 013 
0662 0662 

r----_~-*-~ 

R 28 R26 
68 IK 
2W 

019 
0670 

020 
D670 

R27 
750 

---j\-
CI3 
100MMF 

RI3 
4_7K 

CI4 
,01MFD 

RI7 
IK 

RI5 
3 K 

----GND 

-----_I~V 

"---.:,.......---------~-~------~-.-/ 

02 
DEC6534C 

04 
OEC6534C 

-~------~--------------+--' 

TRANSISTOR & DIODE CONVERSION CHART TIT" MANCHESTER 

~~~~~~~~~~j~DmDDmD READER/WRITER G888 
E QUI P MEN T SIZE COO[ NUMBER 

CORPORATION B CS G 888~ 0 -I 

A 

t 

A-I8 
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D 
E 
F 
H 

UNLESS OTHERWISE INDICATED: 
DIODES ARE MR2068 
TRANSISTORS ARE DECII!l34D 
EI IS DEC7420N 
PIN 7 ON IC • BND 
PIN 14 ON IC. +!lV 
RESISTORS ARE 1/4W, 10·'" 

PARTS LIST A-PL- M040-0-0 

R2 
390 

~ [A~. I 

----~-----.------------~---A +!lV 

R6 
390 

RII 
390 

CI 
.01 
MFD 

r-----~~~~------~----_.----C BND 

06 
DEC 
3790 

------------..-----------------=-- B -1!lV 

DRN TRAN51STOR & DIODE CONVERSION CHART II'ID.DD~D TITLE 

~""~·..,~~~;it~i~EiE~I~I!~~~i:i~~ii;9D~ffi~~~~~~~Q U~ P M ~ T S;EO::NO~~NU~~IVER M040 ~ DECO""'D MPS6534 CORPORATION B CS M040-0- I 
0662 IN64!5 

DEC FORM NO 
ORB 102 

THIS SCHEM.f.TIC IS FURNISHED ONLY FOR TEST AND MAINTENANCE PURPOSES. THE 
CIRCUITS ARE: PROPRIETARY IN NATURE AND SHOULD BE TREATED ACCORDINGLY 
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RI 
180 

L2--;:~+-=.., 

E2 

R4 
330 

R5 e22 
1,50~68PF 

R8 
680 

R9 
IPOO 

MR20e8 IN4003 

RII 
180 

t 

~~---------~~--~--------~--------.---~~+:~ 
RI2 R2 RI6 C21 RI9 R22 
180 1,500 68PF 680 180 

~ __ ~~-~------~_--~--~----~--~~--------_4--~~--~+_~----~~--_+--~----~--~4_=C2,TI 

UNLESS omERWISE INDICATED: 

¥~~~c~T~~gt:EA:?~v2~r274 
RESISTORS ARE 114W, 5% 
DIOOES ARE 0664 
C3 a CII ARE MYLAR 
EI IS DEC74H40N 
PIN 7 ON IC'S= GND 
PIN 14 ONIC'S= +5V 
R2 a RI3 ARE HELITRIM POT 1178PR 
I.OMFO C:APACITORS ARE TANTALUM 
E2 IS DEC7413N 

PARTS LIST A-PL-M302-0-0 

R23 
270 

GNO 

TRANSISTOR & DIODE CONVERSION CHART II'ID.DD~D TITLE 

~.,....:.-'..,........."'E;;i1-"-'1I~~::-+'-~HA3-101.:3-'.·- ~ W ~ ONE SHOT DELAY M302 
l~lL~W.~~~~==t,~~:::::~~===t===iE QUI P MEN T SIZE CODE NUMBER 
~ ',nt:&t ~~===1===1CORPORATION B CS M302-0-1 

A-19 
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CIRCUITS ARE PROPRIETARY IN NATURE AND SHOULD BE TREATED ACCORDINGLY 
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C I 

~ I 2 

AI 81 

"" 

~ 
lroCa:lO 

~ It) - 0 Z::g 
~~.'J~: 

DEc FORM NO 
ORB 102 

LI 

NOTES' 
PIN 7 ON EACH Ie = OND 
PIN 14 ON EACH IC • +5'1 

-------

.~~ ~ 

THIS SCHEMATIC IS fURNISHED ONLY FOR T[ST AND MAINTENANCe PuPtPOS[S THE I 
CIRCUITS ARE PROPRIETARY IN NATURE AND SHOULD BE TR[ATED ACCORDINGL.Y 
COPYRIGHT 1917 BY OIGITAL EQUIPMENT CORPORATION 

MI 

Ic;,;;~--
I;,w..~ _-
E"J-'~LA; 
PROD 

"'~ ~:~ EI y--EI 
DI-...LI_ 

DEC fORM NO 
OR8l02 

D2~ 

~:~ EI Y--J2 
H2 _ 

NOTES: 
PIN 7 ON EACH IC. ClND 
PIN 14 ON EACH IC= +-5V 

FI 

~ 4 5 

01 EI 

N2 

~ E3 

10 9 

L2 M2 

DAn· 

Ii-I"'~' 
DATE 
q I' -,I 

!~"TE "1-' 
DATE 

". 1-0-£1 '" I S~ I ~-:l 
~JgrmN 300J J/lS 

+51/ ---A2 

NOT USED -15V --- 82 

ONO ---C2,TI 

F2 KI K2 

~ ~ ~ EI EI 

+ 5V 
13 12 4 5 10 9 

R2 R4 

02 E2 HI JI H2 J2 
;~CI 

~UI ~VI 

RI 
+3'1 

R3 
+3'1 

SI S2 '12 r: C2 

OND 

~ ~ ~ E2 E2 

4 5 13 12 10 9 

PI RI P2 R2 T2 U2 

E I THRU E3 INTEGRATED CKT. DEC7400N 1905575 
RI AND R3 RES. 750 1/4W 5% CC 1301401 
~_f:lD~ _________ RES. 330 114W 10% CC 1300293 

~~---- CAP. ,01 MFD 100'1 20% DISC 1001610 
PARTS LIST A-PL-M 113 -0-0 

~NCE ..Q.I'.!l'GNATIQN OESeR IPTION PART NO. 
PARTS LIST 

r-----r;~~Ar:'~1~D~itEIO_lTf()~,~ CH~~~_ "'" 10-2 INPUT mamaomo NAND GATES MI13 ------+----1~- EQUIPMENT rn'""-r ·,IIMB". f"" 
~ -II --

CORPORATION B CS MII3-0-1 C 
"'A~"'''''I} ........ ~ ... c .. " .. r'.!1 ,.".,." "'H'"'' R[, To r TT TTl 

t 

t 

A-20 

+5'1 ---A2 

NOT USED -15'1 ---B2 

ClND ---C2,TI 

MI~-

:: =i1 [3 Y-51 

R2~ 

~~ ! I E3 y--V2 
U2 

+5'1 

R2 R3 

C3 CI 

~UI~VI 
+3'1 +3V 

RI R4 ~C2 

EI THRU E3 INTEGRATED CKT. DEC7420N 1905077 
RI a R4 RES. 750 1/4W 5% CC 1301401 

REFERENCE DESIGNATION 
PARTS LIST 

DESCRIPTION 
PARTS LIST 

A-PL-M 117-0-0 
PART NO, 

+-
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THIS SCHEMA.TIC IS FURNISHED ONLY FOR TEST ANO MAINTENANCE PURPOSES. THE 
CIRCUITS ARE PRoPRIETARY IN NATURE AND SHOULD BE TREATED A.CCORDINGLY 
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112, 
+5V 

CI 
Olul 

100V 
20OJ. 

TI,l2, 
N2,CZ, 
J2, 

GNO 

D25 
+ 

026 

-1.5V,E2 

D27 

D28 

R33 
300 
I .... 

82 
-ISV 

81 EI DI 

f. + 
E3 

II 

AI 

C2 
.Olul 
100V 
200;. 

CIO 
15ul 
20V 
10% 

+ 

F2 

C3 R3 

.Olul 1.5K 

100V 
20% 

D2 

-1.5V 

C9 
15ul R2 
20V 
10% 

-3V 

UNLESS OTHERWISE INDICATED' 
RESISTORS ARE 3K, 114"', 5% 
DIDOES ARE 0664 

CAPACITORS ARE 150 pI, 100V, 5% 
TRANSISTORS ARE DEC30098 
IC'S ARE OEC7404 

CI HI FI KI JI III LI PI NI 51 RI T2 U2 V2 VI 

~2 ~ EI EI 

13 5 

2 4 

EI 

R7 
1.5K 

R6 RI4 R22 R30 

TRANSISTOR & DIODE CONVERSION CHART TITLE NEGA TIVE 

~~~Eji1i~ia~~~~S'·~1I BUS CONVERTER ~ DEC300'B zH300. ~~ 
Oe6-4 



THIS SCHEMATIC IS FURNISHED ONLY FOR TEST AND MAINT[NANCE PURPOSES TH'I 
CIRCUITS ARE PROPRIETARY IN NATURE AND SHOULD BE TREATED ACCORDINGLY 
COPYRIGHT 1981 BY DIGITAL EQUIPMENT CORPORATION 

0----

~ 

0--

0--

0--

0--

0--

0--

0--

0--

OBI 

OCI 

001 

o EI 

OFI 

o HI 

OJI 

o KI 

o LI 

o MI 

0-------<:) N I 

0---------0 PI 

0-- 0 RI 

0-- OSI 

0---------0 T I 
R2 

0----~UI 
AI 

0------'VVV------O V I 
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C2~-

02 0 

E2 0 

F20 

H2 0 

J20 

K20 

L20 

M20 

N20 

P2 0 

A2 0 

S2 0 

T2 0 

U2 0 

V20 

5 CABLES OF 3 CONOUCTOA 
SHIELDED COAXIAL CABLE 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

(~ _____________________________ ~A~ _____________________ , 

o 0 t- ,t~l tloootuiti 000 0 0 
AA AS AC AD AE AF AH AJ AK AL AM AN AP AA AS AT AU AV eA 88 8C BO BE BF BH BJ ex BL ~ BN BP BA BS BT BU BV 

NOTE: 

o ARE SPLIT LUGS 

PARTS LIST IS A-PL-W032-0-0 

TRANSISTOR & DIODE CONVERSION CHART 

~DmDamD nnE CONNECTOR W032 

~g~~;R~~I~~ s~' I c~~' I W032~u;.,~ I REV 

t 

A-22 
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R3 R7 RII 

01 02 05 06 09 010 

v O>--_-il!4.38_---<O U 

R I~ RI9 "23 

013 01 T 018 021 022 

R2 R4 R5 R6 R8 R9 RIO RI2 RI3 RI6 RI7 RI8 R20 R21 R22 
4,700 7,500 4,700 7,500 4,700 7/JIJ0 7,500 4700 7,500 4,700 5-'. 5-'. !5". 5'1fo 5 'Ifo 

UNLESS OTHERWISE INDICATED' 
TRANSISTORS ARE DEC 2894 -IB 

NOTE: TO BE USED WHEN SOLID STATE DEC TAPE TU55 IS 
CONNECTED TO A CONTROL THAT HAS RELAY ORIVERS.(550,5SI,552) 

DIODES ARE 0-664 

RESISTORS ARE IO,OOOj 1/4Wj 10 % 
RESISTORS ARE 1/4W;10% 

THIS SCH[MATIC IS fURNISH EO ONLY FOR TEST AND MAINTENANCE PURPOSES THE I 
CIRCUITS ARE pnOP~IElARY IN NATURE AND SHOULD BE TREATED ACCQRDINGLY 
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A 0------------- - - ---- - ------G A 

B 0------ -------0 B 

CO--------------~c 

OO~-----------~D 

E 0---------- -------0 E 

J 0---- ----~J 

----------------0L 

N 0------------- -'-- ------------0 N 

PO-------------

R 0------------- -------0 R 

T 0--------- --------- ------------0 T 

U 0------------------------0 U 

yO>------------ --------------0 Y 

C3 
.01 

MFD 

0 
A.IOV(A) 

C GNO 

CI 029 
.01 0-882 
MFO 

028 
0-1162 

027 
0-662 

0211 
0-11112 

025 
0-6U 

036 
0-662 

037 
D-1I1I2 

R 26 
560 
1/2W 

8-15\1 

~,:.r~N~~G.:~:-.:·· ....... JJ::J~:O~~A2:T~1~,~-1 f~T~R~AN~SIIsT~O~~R ~&~D~I03DEEC~0~Ny~ER~S~IOIN ~cH~A~RT~3mDmDDmD Till[ BLAr: 9 ~~DULE 
~ EQUIPMENT SllElCOOfl NUMBER -~ 

CORPORATION B CS W990 - 0 -I I A 

DEC FORM NO 
ORB 102 t 

A-23 
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+50 C 

+100 0 

-15 0 0 

GND - -----c 

0 

1 
<DO 

1 
IA[l 

FI ~ 
p3 / 0< 
p 
>c-d >= ",- rty--_.o 8 v. 3A. 

I I d. ~ 01 
8RASS d. >c-- lR i F2 GRN. 

~Jp2 
I ~ 

>= I 

" ;1 I >= I 

I 
+1 >-

I : 

J 
7 ::. r i 

! 
! 

COMMON 

3 TI BLK 

SEE "0''( 
<::> 

BRASS (, ~h--------J 
00 

C>< 

4----
~ V PI "'" 

r---=< (I 
-=< 

1-=' € ,/ + ~u 
-=< f--
"'" 1= 

I~02 = >= R= F3 r~ Co ~ 38V 8A 
~ >- " ORN 
~ ~ :l:-
<> 

~ 
~ 1 

4 <> F3 FUSE 6AMP"AGC6 1209361 zo 
5 I 

4A:J 

REF P",RTS US T A -f'L-7 2 5-J-J to 
N 

F2 FUSE 5 AMP 125 V 9007221 
r--

NOTE ~ i FUSE 3AMP 125V 3007218 ~ 
~ INPUT VOLT JUMPER CI CAP. 22., VO MFD 50 v. 1)~9 189 ~ 

50/60 CPS -_ ... _---

C2 CAP 35000 MFD 25 v. IOOOOqa 
117 V IA.3~2·4A 

TRANS ..... T-7~59C TI I~ 0%83 
220 V 2.-3 

RI,R2 FIXED RES. 25W 100 f'I. 13,)253':; 

CI.D2 R:::C BRIDGE OMI 1102933 

PI ~ECEPTICLE u 160-4 120125 i 

P2 PLUG 160-5 1201252 

REF DESIGNA nON OESCRI PT ION PART NO. 

PARTS 1I 5T 

~ '" I.a: r~~ 9-20-1: TRANSISTOR & DIODE CONVERSION CHART mamaama 
TITLE 

r;o~ 
~f-~'D?:L~_' ~~TE 

DEC EIA DEC "A POWER SUPPLY 725 ~ gl~ -22-

XO~ ~GZ$..f Wtc
E EQUIPMENT S~E IC~EI725 ~Uo~ I 'R( u.g. 

CORPORATION 51 ~f\_"--- l~,\\~ ..... 1'N ..... D. _ .... CH"' •• TT. POINTED CIRCUIT REV. I I I I I I I I 
DEC FORM NO. 



'. READER'S COMMENTS TU56 DECtape TRANSPORT 
MAINTENANCE MANUAL 
DEC-OO-HRTC-D 

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

· our pUblications. 

'What is your general reaction to this manual? In your judgment is it complete, accurate, well organized, well 

written, etc.? Is it easy to use? 

What features are most useful? -----------------------------------------------------------------------------

; What faults do you find with the manual? ---------------------------------------------------------------------

· Does this manual satisfy the need you think it was intended to satisfy? _____________________________________ _ 

; Does it satisfy your needs? Why? 

· Would you please indicate any factual errors you have found. 

: Please describe your position. 

: Name 
, ----------------------------- Organization ___________ --------------

:Street ________________________________________ ___ Department 

City -----_____ _ Sta te _______________________________ _ Zip or Country _________________ _ 
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