











12. Repeat steps 6 and 7, readjusting the marginal-check power supply
to the nominal -15 volt level at the end of each step. Return the bottom

normal/marginal switch fo the down position.
13. Repeat steps 2 through 12 for each module mounting panel to be tested.

14. Turn the marginal-check power supply control knob fully counterclock-

wise, and set the =15/off/+10 switch to the off position.

Memory Current Check

Measure and compare the memory currents with the values listed on the memory array label.

This label indicates the optimum memory settings determined at the factory. Allow the equip-
ment to warm up for approximately one hour before making measurements. Whenever possible
this check should be performed at an ambient temperature of 25 degrees centigrade. Compen-
sate measured read-write and inhibit currents by subtracting 1 milliampere for every degree

of ambient temperature above 25°C. (Add 1 milliampere for each degree below 25°C. The
Memory Current Check and Sense Amplifier Check procedures must not be performed when the

equipment temperature is below 20°C.

Measure the read-write current using the oscilloscope and clip-on current probe at the read
side of a fully selected drive line. Synchronize the oscilloscope with the negative-shift of
the Memory Read signal at 1C19V. Adjust the read-write current to the value specified on
the label of the core memory array label. Clockwise rotation of the lower potentiometer (R13)
on the 1701 Power Supply Control module in the 735 Power Supply increases the read-write

current.

In like manner, measure the inhibit current by connecting the clip-on current probe at a se-
lected output line of the 1978 Resistor Board at either location 1B24 or 1B25. Synchronize
the oscilloscope on the negative shift of the Memory Read signal at 1C19V. Adjust the
memory inhibit current to the value indicated on the memory array label. Clockwise rotation

of the upper potentiometer (R3) on the 1701 module increases the memory inhibit current.



To obtain consistent measurements, the current probe should be positioned to indicate read
current as a negative pulse, and write and inhibit currents as positive pulses as displayed on
the oscilloscope. All current amplitude measurements should be made just before the knee in
the curve at the trailing edge of a pulse. Note that read and write currents are measured from

base line to peak amplitude, not from peak to peak.

Sense Amplifier Check

The 1571 Dual Sense Amplifiers are adjusted for optimum efficiency through marginal checking
techniques. This check is not performed on systems containing 4554 Dual Sense Amplifiers,

since these modules have a fixed slice level. Perform the Marginal Checks procedure using the
Memory Checkerboard Program (Maindec 502) and the bottom switch (+10A) on module mount-
ing panel 1B. Check and, if necessary, adjust each sense amplifier circuit so that approximately
equal positive and negative margins can be obtained for the +10A supply. The sense amplifiers
are located at 1B15 through 1B20, 1B15 containing SA_ and SA] , and 1B20 containing SA
and SA] 1

per potentiometer (R26), and the less significant bit is adjusted by means of the lower potentio-

0 10

The sense amplifier for the more significant bit in a module is adjusted by the up-

meter (R28). Clockwise rotation of a potentiometer decreases the clipping level of the sense

amplifier.

Type 137 Analog-To-Digital Converter Maintenance

The checks and adjustments presented in this portion of the manual apply only to PDP-5 sys-
tems containing the Type 137 option. Maintenance of the Type 137 involves program-repeated
operation of the converter performed during each scheduled preventive maintenance to check
the general accuracy and function of the option, and adjustment checks and procedures used

to verify and/or adjust the operation of specific functional components. The functions which
are checked by module are the timing of the 4303 Integrating Single Shot, the -10 volt output
of the 1704 Precision Power Supply, the adjustment of the ladder network in the 1574 12-

Bit Digital-To-Analog Converter, and the common balance and zero set of the 1572 Difference
Amplifier. The timing checks and ladder network adjustments should be performed only when
the need to do so is indicated by the converter check or by normal troubleshooting procedures.

The =10 volt reference supply and the difference amplifier should be checked approximately
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every three weeks or every 100 equipment operating hours, whichever occurs first. Mainten-

ance of the Type 137 option requires use of the following equipment:

a. A potentiometric voltmeter which has infinite input resistance at null

and which has an accuracy of +0.025%.

b. A single-frequency sine wave source, between 30 and 1000 cps. The
output should be floating and the amplitude should be variable from 2 to 20
millivolts. A 115-volt 60-cycle power source may be used as this source if

it is suitably stepped down in amplitude.

c. Adc source of 5+0.5 volts for biasing the output of the sine wave
source. A voltage divider connected across output terminals 1E23D (ground)

and 1E23E (-10 volts) can be used as this source.

d. A dual-tracer oscilloscope having a vertical-deflection sensitivity of

5 millivolts per centimeter.

There are many ways to check and adjust the components of an analog-to-digital converter.
The information and procedures presented here can be varied greatly as a function of the test
equipment available and the object of the test or adjustment. Additional background infor-

mation and procedures for testing and adjusting converters is found in the Analog-Digital

Conversion handbook, form E-5100, published by DEC.

Converter Check

This test repeatedly operates the converter by means of a 2-step program. With a known

analog input, the conversion result displayed in the accumulator is then verified by the operator.
To perform the check:

1. Physically disconnect the normal analog input from the input to the Type
137. This connection usually is made by means of a connector on panel 1J
that can be disconnected. If the connection is made directly to the module

connector, it must be broken at terminal TE24N.
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2. Supply a known constant dc voltage to the input connector or to ter-
minal 1E24N. This potential can be obtained by connecting a voltage divider
across output terminals D (ground) and E (-10 volts) of the 1704 Precision
Power Supply at location 1E23.

3. Store the following 2-instruction sequence into the computer core mem-
ory by means of the switch register, LOAD ADDRESS key, and DEPOSIT key

on the operator console.

Address Instruction Mnemonic
BEG, 6000 6004 ADC
6001 5200 JMP BEG

4. Start the program by loading the initial address into the MA by means of
the switch register and LOAD ADDRESS key; then press the START key.

5. Record and compare the binary number in the accumulator with the value
of the voltage connected in step 2. The answer in the accumulator is in 2's
complement unsigned representation and can be converted to a decimal volt-

age value by using Table 9-5.

6. Repeat steps 2, 4, and 5 for several values of input voltage between 0.0
and =10 volts. Record the analog input signal and the binary answer obtained
in each measurement. From these results determine if the answers obtained
are within the limits specified by the accuracy connection of the converter

or if the converter requires adjustment. If no adjustment is necessary, halt
the program by lifting the STOP key; then remove the test connections made
to the analog input, and restore the normal connection from the signal meas-

ured during programmed operation of this system.



TABLE 9-5 ANALOG-DIGITAL NUMBER CONVERSION

Twos Complement Analog
Octal Number Voltage

Signed Unsigned (Negative)

4000 0000 0.

4001 0001 0.00244140625

4002 0002 0.0048828125

4004 0004 0.009765625

4010 0010 0.01953125

4020 0020 0.0390625

4040 0040 0.078125

4100 0100 0.15625

4200 0200 0.3125

4400 0400 0.625

5000 1000 1.25

6000 2000 2.5

0000 4000 5.

2000 6000 7.5

3000 7000 8.75

3400 7400 9.375

3600 7600 9.6875

3700 7700 9.84375

3740 7740 9.921875

3760 7760 9.9609375

3770 7770 9.98046875

3774 7774 9.990234375

3776 7776 9.9951171875

3777 7777 9.99755859375

- 10000 10.
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Integrating Single Shot Check and Adjustment

Check the timing of the 4303 module at location 1E18 to assure that sufficient time is allowed

for the conversion of each bit. To perform the check:

1. Connect the oscilloscope signal inout to terminal TE18W,; connect the
trigger input to 1E18K, and adjust for synchronizing on an external negative

pulse.
2. Perform steps 3 and 4 of the previous procedure.

3. Observe that the pulse displayed on the oscilloscope is negative for the
duration listed under "Conversion Time per Bit" and occurs every 12 micro-
seconds plus the duration listed under the column "Instruction Execution
Time" in Table 4-3 for the adjusted bit accuracy of the converter. Make
any necessary adjustment in the conversion time by turning the potentio-
meter in the 4303 module (accessible through a hole in the handle of module

1E18).

Precision Power Supply Check and Adjustment

The -10 volt output of the 1704 Precision Power Supply module at location 1E23 supplies the
reference voltage used by the level amplifiers and determines the accuracy of the analog volt-
age generated by the converter ladder network. A rough check of this adjustment can be made
using the oscilloscope. However, an accurate check or adjustment MUST be made with a high
impedance instrument which is accurate to within at least 0.1%), such as the John Fluke po-
tentiometric voltmeter. Adjustment of the supply must be performed within 1 minute due to

drifting of the voltmeter. To adjust the supply:
1. Calibrate the potentiometric voltmeter,

2. Connect the potentiometric voltmeter between terminals 1E23D (ground)

and 1E23E (-10 volts).

3. Turn the screw-driver adjustment, accessible through the hole in the
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handle of the module, until the voltmeter indicates -10 vde £0.1 mv.
(This adjustment controls the setting of the fine control potentiometer R7
shown on schematic diagram RS-1704. The coarse control potentiometer R
and the current control potentiometer R2 are preset at the factory and must

not be adjusted in the field.)

If the output of the supply is 0.0 volts check the external circuit for short circuits to ground.
If the output can not be adjusted within the tolerance specified in this procedure, return the

module to the factory for calibration.

Digital-To-Analog Converter Check and Adjustment

This procedure is performed to check and adjust the ladder network of the 1574 12-Bit Digital-
To-Analog Converter module at location 1E22. This procedure should be used if the module
has been subjected to a drastic change in temperature, a mechanical shock sufficient to
change the setting of the potentiometers, or following repair or replacement of the level
amplifiers on the 4678 modules associated with bits O through 7. This test checks and aligns
the ladder to compensate for variations in resistors of the divider network and for variations in
the output impedance of the level amplifiers. The ladder output voltage obtained only from
the bit to be tested is compared with the output voltage resulting from all of the bits of lesser
significance. The difference is trimmed so that it is equal to one least significant bit. This

is accomplished by a test configuration which monitors the output of the module or terminal
1E22E on a high-gain ac-coupled oscilloscope as the content of the bit being adjusted and the
complementary content of all of the lesser significant bits are program alternated. All bits of
greater significance are disabled by permanent test connections to stimulate zeros, and the
test is performed from the least significant to the most significant adjustable bits (from bit 7

to bit 0).

The ladder network is shown on engineering schematic RS-1574. This module contains a bias-
ing leg consisting of potentiometer R1 and resistor R10, adjustable-resistance legs containing
potentiometers R2 through R? for bits 0 through 7, non-adjustable legs for bits 8 through 11
containing odd-numbered resistors R28 through R33, and the terminating resistor R34. The

module is physically arranged in three horizontal groups of circuits. The group of circuits at



the top of the module contains potentiometer R5 for bit 3, R4 for bit 2, R3 for bit 1, and R2

for bit 0 progressing from the handle end to the connector end of the module. The center
group of circuits contains potentiometer R9 for bit 7, R8 for bit 6, R7 for bit 5, and Ré for bit 4
progressing from the handle towards the connector end of the module. The bottom group of
circuits contains fixed resistors R27 for bit 8, R29 for bit 9, R31 for bit 10, R33 for bit 11, and
R34, the terminating resistor progressing from the handle towards the connector. The biasing

resistor R1 is also located on the bottom group of circuits near the connector end.
Perform the test as follows:

1. Connect the oscilloscope input to terminal 1E22E and adjust it for nega-

tive internal sweep triggering. Be sure the oscilloscope is solidly connected

to the analog ground at terminal 1E23D. The oscilloscope vertical preampli-
fier should be set to a sensitivity of approximately 5 millivolts per centimeter
and calibrated with an external reference so that the least significant bit

value of 2.4 millivolts can be readily observed.

2. Turn off all power in the PDP-5; remove the ladder module at location
1E22 by means of a 1960 System Module Puller; connect a 154 System
Module Extender into the module connector at location 1E22; insert the

ladder module to the extender, and then restore PDP-5 power.

3. Connect the analog ground at terminal 1E24D to the level amplifier

input terminals corresponding to bits 0 through 6 at terminals 1E21F,

1E21H, 1E21J, 1E21K, 1E21L, 1E20F, and 1E20H.

4. Store the program listed in Table 9-6 in the PDP-5 core memory by

means of the switch register, LOAD ADDRESS key, and DEPOSIT key.

If this test is to be repeated periodically, the program can be punched on
tape and stored by means of the Readin Mode Loader as described in Section 8

of this manual.



TABLE 9-6 DIGITAL-TO-ANALOG CONVERTER ADJUSTMENT PROGRAM

Address Content Mnemonic Comments
6000 7200 CLA INITIALIZE
6001 1107 TAD PAD FETCH PATTERN ADDRESS-1
6002 7001 IAC CORRECT PATTERN ADDRESS
6003 3007 DCA STORE CORRECTED PATTERN ADDRESS
6004 1607 TAD | PAD LOAD APPROPRIATE PATTERN
6005 7040 CMA COMPLEMENT PATTERN
6006 5005 JMP . -1 ALTERNATE PATTERN CONTINUOUSLY
PAD 6007 6007 PATTERN ADDRESS (PAD)
6010 0020 PATTERN BIT 7
6011 0040 PATTERN BIT 6
6012 0100 PATTERN BIT 5
6013 0200 PATTERN BIT 4
6014 0400 PATTERN BIT 3
6015 1000 PATTERN BIT 2
6016 2000 PATTERN BIT 1
6017 4000 PATTERN BIT O

5. Start the program by loading the initial address into the MA by means
of the switch register and the LOAD ADDRESS key.

6. Read and record the value of the two levels of the square wave dis-

played on the oscilloscope. The higher amplitude value corresponds to the

condition when the bit being checked (bit 7) is a binary 1 and all less sig-

nificant bits are zeros. The lower amplitude value corresponds to the con-

dition when the bit being checked is a binary 0 and all less significant bits

are ones. Compare these two values, and adjust the potentiometer (R9 for

bit 7) until the higher amplitude is 2.4 millivolts greater than the smaller

amplitude, or until the higher amplitude is equal to the value listed in



Table 9-5. During this adjustment it is possible to invert the relative values
of the two signal amplitudes; so care should be taken to prevent adjustment
so that the bit being checked is of lower value than the value of the less

significant bits.

Since the ladder potentiometers are wire wound, it is necessary to assure
that they are adjusted to a stable position in which the sliding arm is resting
in a position that cannot be moved in either direction by vibration or shock.
Therefore, after adjusting the potentiometer, tap the module once or twice,
and note any change in the output voltage displayed on the oscilloscope.
If a change is observed, readjust the potentiometer to a more stable position

closer to the ideal value.
7. Stop the program by lifting the STOP key on the operator console.

8. Disconnect the ground connection from terminal 1E20H made during

step 3.

9. Check bit 6 by repeating steps 5 through 7 and adjusting potentiometer
R8. Then disconnect the ground connection made to terminal 1E20F made

during step 3.

10. Check bit 5 by repeating steps 5 through 7 and adjusting potentiometer
R7. Then disconnect the ground connection made to terminal 1E21L during

step 3.

11. Check bit 4 by repeating steps 5 through 7 and adjusting potentiometer
R6. Thendisconnect the ground connection made to terminal 1E21K during

step 3.

12. Check bit 3 by repeating steps 5 through 7 and adjusting potentiometer
R5. Then disconnect the ground connection made to terminal 1E21J during

step 3.
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The zero

13. Check bit 2 by repeating steps 5 through 7 and adjusting potentiometer
R4. Then disconnect the ground connection made to terminal TE21H during

step 3.

14. Check bit 1 by repeating steps 5 through 7 and adjusting potentiometer
R3. Then disconnect the ground connection made to terminals 1E21F and

1E23D during step 3.

15. Check bit 0 by repeating steps 5 through 7 and adjusting potentiometer
R2.

end point of the ladder network can be checked and adjusted as follows:

1. Load a word containing all zeros into any convenient core memory
address by means of the switch register, LOAD ADDRESS key, and the
DEPOSIT key. Then clear the accumulator by setting this word into the

AC by means of the switch register, LOAD ADDRESS key, and the EXAMINE

key.

2. Calibrate the oscilloscope so that analog ground can be determined by

a fixed position on the graticule.

3. Connect the oscilloscope to the ladder output at terminal 1E22E, and
measure any voltage differential between the analog ground and the ladder
output. Adjust the biased terminal potentiometer R1 until no difference

can be measured between the output voltage and analog ground.

4. Disconnect the ladder inputs from analog ground.

The full scale end point of the ladder network can be checked and adjusted as follows:

1. Load a word containing all binary ones into the AC by using the keys

and switches on the operator console as in step 1 of the previous procedure.
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2. Connect the oscilloscope input to terminal 1E23E, and adjust the posi-
tion to some fixed measuring point on the graticule; then disconnect the

oscilloscope from this point.

3. Connect the oscilloscope input to terminal 1E22E and measure the out-
put voltage of the ladder network. Adjust the output of the 1704 Precision
Power Supply module at location 1E23 until the voltage obtained on the

oscilloscope is exactly =10 volts.
4. Remove all test connections.

Since the two end point adjustments interact, it is difficult to align them both perfectly while
maintaining linearity. A somewhat more convenient method is to adjust the zero and half-full
scale points for optimum fit, which permits closer control over the lower-weighted (and there-
fore more error sensitive) bits. The two end points can be checked and adjusted more accurately

if the potentiometric voltmeter is substituted for the oscilloscope inthe two preceding procedures.

The Difference Amplifier Check and Adjustment

The 1572 Difference Amplifier module at location 1E24 should be tested periodically and at
any time when it has undergone severe temperature change or mechanical shock. The need for
readjustment depends upon the accuracy required and upon the environment. Adjustment of
the common balance is made by turning potentiometer R1 (accessible through the lower hole in
the module handle), and zero set is adjusted by means of potentiometer R4 (accessible through

the upper hole in the module handle).
To perform the checks:

1. De-energize the PDP-5; remove the module from location 1E22; then

energize the PDP-5.

2. Connect the two inputs of a dual-trace oscilloscope to the two output
terminals 1E24F and 1E24W of the difference amplifier. Connect the oscil-

loscope ground to the module ground at terminal 1E24D.
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3. Connect the difference amplifier input terminals 1TE24N and 1E24P to
an ungrounded sine wave source of approximately 10 millivolts amplitude,

30 to 1000 cps, and biased at -5 volts.

4. Connect the oscilloscope trigger input to one of the difference amplifier

input terminals to synchronize the trace.

5. Observe that the two difference amplifier output signals displayed on
the oscilloscope appear as two complementary square waves. Adjust the
lower module potentiometer so that the output signal at terminal TE24 W is
symmetrical, and then adjust the upper module potentiometer until the out-
put signal at terminal TE24F is symmetrical (these adjustments must be per-

formed in the sequence given).

To improve the resolution of these adjustments, repeat the procedure with the sine wave input
reduced to 5 millivolts. It may be necessary to repeat the adjustment sequence several times

since there is interaction between the two potentiometers.

This concludes the maintenance of the Type 137 Analog-To-Digital Converter. De-energize
the PDP-5, test connections, and restore the original connections and condition of the

converter.

CORRECTIVE MAINTENANCE

The PDP-5 is constructed of highly reliable transistorized modules. Use of these circuits and
faithful performance of the preventive maintenance tasks ensure relatively little equipment
down time due to failure. Should a malfunction occur, the condition should be analyzed and
corrected as indicated in the following procedures. No special tools or test equipment

are required for corrective maintenance other than a broad bandwidth oscilloscope and a stand-
ard multimeter. However, a clip-on current probe such as the Tektronix Type P6016 with a
Type 131 Current Probe Amplifier is very helpful in monitoring memory currents. The best

corrective maintenance tool is a thorough understanding of the physical and electrical
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characteristics of the equipment. Persons responsible for maintenance should become thorough-
ly familiar with the system concept, the logic drawings, the operation of specific module cir-

cuits, and the location of mechanical and electrical components.

It is virtually impossible to outline any specific procedures for locating faults within complex
digital systems such as the PDP-5. However, diagnosis and remedial action for a fault condi-

tion can be undertaken logically and systematically in the following phases:

a. Preliminary investigation to gather all information and to determine the

physical and electrical security of the computer,

b. System troubleshooting to locate the fault to within a module through the
use of control panel troubleshooting, signal tracing, or aggravation tech-

niques.

c. Circuit troubleshooting to locate defective parts within a module.
d. Repuairs to replace or correct the cause of the malfunction.

e. Validation tests to assure that the fault has been corrected.

f. Log eniry to record pertinent data.

Preliminary Investigation

Before commencing troubleshooting procedures, explore every possible source of information.
Ascertain all possible information concerningany unusual function of the machine prior to the
fault and all possible data about the symptoms given when the fault occurred, such as the pro-
gram in progress, condition of operator console indicators, etc. Search the maintenance log
to determine if this type of fault has occurred before or if there is any cyclic history of this
kind of fault, and determine how this condition was previously corrected. When the entire
machine fails, perform a visual inspection to determine the physical and electrical security of
all power sources, cables, connectors, etc. Assure that the power supplies are working prop-

erly and that there are no power short circuits by performing the Power Supply Checks as
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described under Preventive Maintenance. Check the condition of the air filter in the bottom
of the cabinet. If this filter becomes clogged, the temperature within the cabinet might rise

sufficiently to cause marginal semiconductors to become defective.

System Troubleshooting

Do not attempt to troubleshoot the system without first gathering all information possible con-

cerning the fault, as outlined in the Preliminary Investigation.

Commence troubleshooting by performing that operation in which the malfunction was initially
observed, using the same program. Thoroughly check the program for proper control settings.
Careful checks should be made to assure that the PDP-5, and not the peripheral equipment, is
actually at fault before continuing with corrective maintenance procedures. Faults in equip-
ment which transmits or receives information or improper connection of the system frequently
give indications very similar to those caused by computer malfunction. Faulty ground connec-
tions between peripheral equipment and the computer are a common source of trouble. From
that portion of the program being performed and the general condition of the indicators, the

logical section of the machine at fault can usually be determined.

If the fault has been determined to be within the computer but cannot be immediately localized
to a specific logic function, it can usually be determined to be within either the core memory
or the processor logic circuits. Proceed to the Memory Troubleshooting or Logic Troubleshoot-
ing procedures. When the location of a fault has been narrowed to a logic element, continue
troubleshooting to locate the defective module or component by means of signal tracing. If
the fault is intermittent, a formof aggravation test should be employed to locate the source of

the fault.

Memory Troubleshooting

If the entire memory system fails, use the multimeter to check the outputs of the 735

Power Supply. Measure the voltages at the terminal strip as indicated on engineering draw-
ingB5-D-5-0-17. Do not attempt to adjust this supply. If the supply is defective, troubleshoot
it and correct the cause of the trouble; then adjust the output voltage by performing the

Memory Current Check. If the power supply is functioning properly, proceed as follows:
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1. De-energize the computer,

2. Connect a jumper from chassis ground to the following module terminals:

1C19Z, 1C09Y, 1C11J, and 1DOIT.

3. Remove the modules at locations 1CO1 through 1C03 and 1C12 through
1C14.

4. Restore computer power and press the START key.

This procedure causes the memory address register to advance in a normal binary counting se-
quence and causes the memory to cycle continuvously. With the memory cycling continuously
(from the preceding procedure or by a simple program loop) continue troubleshooting by using
the oscilloscope and current probe to measure full read and write currents at the output of the
1989 Memory Driver modules. Measure read current at 1A04V and write current at TAO3V. [f
these currents are far in excess of the value specified on the memory, multiple address selection

is indicated. If the base line of the oscilloscope trace is present during the read or write cur-
rent pulse, an address is not being selected. Check the 1987 Read-Write Switches for short

circuits or for a permanently closed switch when multiple address selection is indicated. When
nonselection is indicated, check the 1987 modules for an open or disabled switch. Also check

the 1976 Resistor Board modules for an open circuit and check the 2010 Memory Diode Unit

modules for an open diode if nonselection occurs.

If the read and write currents are acceptable at the output of the memory drivers, use the oscil-

loscope and current probe to trace them to the core array. Trace read current from 1A04V

through the wiring to terminal S of each of the read-write switches at locations 1A08 through

1A05. Trace write current from A103V through the wiring to terminal S of each of the read-

write switches at locations 1A12 through 1A09. When read-write current is not observable at
terminal S of a read-write switch, continue tracing the current from the output of the previous

read-write switch to one of the memory plug connectors at locations 1A13 through 1A21. Refer

to engineering drawing BS-D-5-0-16 when tracing read-write current in this manner.

Perform the Memory Address Test program (Maindec 503) to locate defective core memory ad-
dresses. Complete the entire program and record all addresses which fail . Inspect the record
of failure addresses for common bits. Refer to engineering drawing BS-D-5-0-16 and Table

3-1, and check the read-write switches that decode common bits of the failing addresses. |f
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this read-write switch is on the read side of the array, also check the associated resistor board;
if it is on the write side of the array, also check the associated memory diode units. Substitut-
ing a known good memory diode unit at successive locations for each pass of the memory Address

Test program is an effective troubleshooting technique.

If an address is dropping bits, use the operator console to deposit all binary ones in that address.
Then examine the address to determine which bit position is not being set (contains a 0). Check
the sense amplifier, inhibit driver, and resistor board for the associated bit. If bits are drop-

ping out, check the memory inhibit current as described in the Memory Current Check.

If an address is picking up bits, use the operator console to deposit all binary zeros in that

address, and proceed as described in the previous paragraph.

To locate the cause of a specific address failure, use the oscilloscope and current probe to trace
read and write current while performing a repetitive program such as the memory Address Test
program or the Memory Checkerboard Test program. Trace read current from 1A04V through the
wiring to terminal S of each of the read-write switches at locations 1A08 through 1A05. Trace
write current from 1A03V through the wiring to terminal S of each of the read-write switches

at locations 1A12 through TA09. When read-write current is not observable at terminal S of

a read-write switch, continue tracing the current from the output of the previous read-write
switch to one of the memory plug connectors at location 1A13 through 1A21. Refer to engin-

eering drawing D-5-0-16 when tracing read-write current in this manner.

Perform the Memory Checkerboard Test program (Maindec 502) to troubleshoot all other mem-

ory conditions.

Logic Troubleshooting

If the instructions do not seem to be functioning properly, perform the Instruction Test program
(Maindec 501). This test halts to indicate instructions that fail. When an instruction fails,
as indicated by the operator console indicators when the program stops, manually load a short
program loop which exercises that instruction. For example, if the rotate right instruction

fails, load the program:
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CLA CLL

TAD (4000)
A, RAR

JMP A

With the SINGLE STEP switch on (set to the right) this program can be executed by repeated
operation of the CONTINUE key, and the advance of a single 1 through the accumulator and
link can be observed. Failure of a routine of this nature should suggest specific areas of logic

circuifs to be checked by signal tracing.

If the computer interrupt system or the Teletype teleprinter do not seem to be functioning
properly, perform the Teleprinter Test program (Maindec 514). If the Teletype tape reader or
punch operation is questionable, perform the Read Paper Tape Test (Maindec 510) or the
Punch Tape Test (Maindec 512). Refer to the Teletype documents for detailed maintenance

information on the Model 33 ASR set.

Signal Tracing

If the fault has been located within a functional logic element, program the computer to re-
peat some operation in which all functions of that element are utilized. Use the oscilloscope
to trace signal flow through the suspected logic element. Oscilloscope sweep can be synchro-
nized by control signals or clock pulses, which are available on individual module terminals at
the wiring side (front) of the equipment. Circuits transferring signals with external equipment
are most likely to encounter difficulty. Trace output signals from the interface connector
back to the origin, and trace input signals from the connector to the final destination., The
signal tracing method can be used to certify signal qualities such as pulse amplitude, duration,
rise time, and the correct timing sequence. If an intermittent malfunction occurs, signal

tracing must be combined with an appropriate form of aggravation test.

Aggravation Tests

Intermittent faults should be traced through aggravation techniques. Intermittent logic mal-
functions are located by the performance of marginal-check procedures as described under

Preventive Maintenance.
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Intermittent failures caused by poor wiring connections can often be revealed by vibrating
modules while running a repetitive test program. Often, wiping the handle of a screw driver
across the back of a suspect panel of modules is a useful technique. By repeatedly starting the
test program and vibrating fewer and fewer modules, the malfunction can be localized to within
one or two modules. After isolating the malfunction in this manner, check the seating of the
modules in the connector; check the module connector for wear or misalignment, and check

the module wiring for cold solder joints or wiring kinks.

Circuit Troubleshooting

The procedure followed for troubleshooting and correcting the cause of faults within specific
circuits depends upon the down time limitations of equipment use. Where down time must be
kept at a minimum, it is suggested that a provisioning parts program be adopted to maintain

one spare module, power supply, or standard component which can be inserted into the cabinet
when system troubleshooting procedures have traced the fault to a particular component.

Static and dynamic bench tests can then be performed without interfering with system operation.
Where down time is not critical, the spare parts list can be reduced and module troubleshooting
procedures can be performed with the modules in-line (within the system). Although in-line
module troubleshooting extends the down time of the system, it is economical of personnel time

because the module can be program exercised to locate the cause of the fault more rapidly.

Module Circuits

Circuit schematics of each module are supplied in Section 10 of this manual and should be re-
ferred to for detailed circuit information. The basic function and specifications for standard
systems modules are presented in the System Modules Catalog, C-100. The following design

considerations may also be helpful in troubleshooting such standard modules:

a. Forward-biased silicon diodes are used in the same manner as Zener di-
odes, usually to provide a voltage differential of 0.75 volts. For instance
a series string of four diodes is used to produce the -3 vdc clamp voltage

used in most modules.

b. The state of DEC flip-flops is changed by an incoming pulse which turns
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off the conducting transistor amplifier. Since these flip-flops use PNP
transistors, the input pulse must be positive and must be coupled to the base
of the transistor. Flip-flop modules that accept negative pulses to change

the state invert this pulse by means of a normal transistor inverter circuit.

c. Fixed-length delay lines such as the 1310 and 1311 are extremely reli-
able and very seldom maolfunction. However, if a malfunction should occur,
these delay lines should not be replaced on the printed-wiring board. In

such cases the entire module should be returned to DEC for repair.

d. Each 4301 Delay module consists of an input buffer amplifier which is
transformer-coupled to a monostable multivibrator. The multivibrator output
is directly coupled to a level amplifier and transformer coupled to an output

pulse amplifier.

e. TFhe 1607 and 4603 modules both contain three independent pulse ampli-
fiers, each with its own input inverter. Output pulse duration is determined
by the time required to saturate the interstate coupling transformer. No

multivibrators or other RC timing circuits are used in the pulse amplifiers.

f. The 4604 and 4606 Pulse Amplifier modules both contain three independ-
ent circuits, each containing a monostable multivibrator and an output pulse
amplifier. The period of the multivibrator is established by an RC time
constant which is determined by external connections to the module. The
output from the pulse amplifier is determined by the period of the monostable

multivibrator and so ranges between 0.4 and 1 microsecond.

In-Line Dynamic Tests

To troubleshoot a module while maintaining its connection within the system:
1. De-energize the computer.

2. Remove the suspect module from the mounting panel by means of a 1960

System Module Puller.
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3. Insert a 1954 System Module Extender into the mounting panel connector

which normally holds the suspect module.

4. Insert the suspect module into the module extender. All components

and wiring points of the module are now accessible.

5. Energize the computer and establish the program conditions desired for
troubleshooting the module. Trace voltages or signals through the module,
using a dc voltmeter or an oscilloscope, until the source of the fault is lo-

cated.

In-Line Marginal Checks

Marginal checks of individual modules can be performed within the computer to test specific
modules of questionable reliability, or to further localize the cause of an intermittent failure
which has been localized to within one module mounting panel by the normal marginal check-
ing method. These checks are performed with the aid of a modified 1954 System Module Ex-
tender. To modify an extender for these checks, disconnect the small wire leads from terminals
A, B, and C of the connector block, and solder a 3-foot test lead to each of the three wires.
Attach a spade lug, such as an AMP 42025-1 Power Connector, to the end of each test lead,
and label each lead to correspond to the A, B, or C terminal from which the wire was discon-

nected. To marginal check a module within the computer:
1. De-energize the computer.

2. Remove the module to be checked from the module mounting panel; re-

place it with the modified extender, and insert the module in the extender ..

3. Connect test leads A, B, and C to the appropriate terminals of the color-
coded connector at the end of the mounting panel. The module being
checked can draw the power from the marginal-check power supply via the
green (+10 vdc) or yellow (-15 vdc) terminals, or from the normal power sup-
ply via the red (+10 vdc) or blue (-15 vdc) terminals. Note that the margin-

al check switches at the end of the rack should remain in the down position

during the entire procedure.
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4. Restore computer power, adjust the marginal-check power supply to pro-
vide the nominal voltage output, and start operation of a routine which fully
utilizes the module being checked. The procedures and routines suggested in
Preventive Maintenance for use in marginal checking the computer can be

used as a guide to marginal checking modules.

5. Increase or decrease the output of the marginal-check power supply un-
til the routine stops, indicating module failure. Record each bias voltage at
which the module fails, Also record the condition of all operator console
controls and indicators when a failure occurs. This information indicates the
module input conditions at the time of the failure and is often helpful in

tracing the cause of a fault to a particular component part.

6. Repeat steps 4 and 5 for each of the three bias voltages. If margins of
£5 volts on the £10 vdc supplies can be obtained, and the -15 vdc supply
can be adjusted between -7 volts and -18 volts without module failure, a
module can be assumed to be operating satisfactorily. If the module fails

before these margins are obtained, use normal signal tracing techniques

within the module to locate the source of the fault.

If an external dual-voltage variable power supply is available, such as a DEC 730, per-

form steps 1 and 2; connect test leads A, B, and C to either the normal machine power supplies
at the red (+10 vdc) and blue (=15 vdc) terminals at the end of the module panel or directly to
output at this supply; then continue the procedure from step 4. When using this connector, the
ground connections of the dual-voltage supply must be connected to computer signal ground.

This connection can be made to the black connector at the end of any module mounting panel.

Static Bench Tests

Visually inspect the module on both the component side and the printed-wiring side to check
for short circuits in the etched wiring and for damaged components. If this inspection fails to
reveal the cause of trouble or to confirm a fault condition observed, use the multimeter to

measure resistances.
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CAUTION

Do not use the lowest or highest resistance ranges of the multimeter
when checking semiconductor devices. The X10 range is suggested.
Failure to heed this warning may result in damage to components.

Measure the forward and reverse resistances of diodes. Diodes should measure approximately
20 ohms forward and more than 1000 ohms reverse. If readings in each direction are the same,

and no parallel paths exist, replace the diodes.

Measure the emitter-collector, collector-base, and emitter-base resistances of transistors in

both directions. Most catastrophic failures are dueto short circuits between the collector andthe
emitter orare due to an open circuit inthe base-emitter path. A good transistor indicates an open
circuit in both directions between collector and emitter. Normally 50 to 100 ohms exist between
the emitter and the base or between the collector and the base in the forward direction, and open-
circuit conditions exist inthe reverse direction. To determine forward and reverse directions, a
transistor can be considered as two diodes connected back-to-back. In this analogy PNP tran-
sistors are considered to have both cathodes connected together to formthe base, and both the
emitter and collector assume the function ofan anode. In NPN transistors the base is assumed to

be a common-anode connection, and both the emitter and collector are assumedto be the cathode.

Multimeter polarity must be checked before measuring resistances, since many meters (includ-
ing the Triplett 630) apply a positive voltage to the common lead when in the resistance mode.
Note that although incorrect resistance readings are a sure indication that a transistor is de-
fective, correct readings give no guarantee that the transistor is functioning properly. A more
reliable indication of diode or transistor malfunction is obtained by using one of the many in-

expensive in-circuit testers commercially available.

Damaged or cold-solder connections can also be located using the multimeter. Set the multi-
meter to the lowest resistance range and connect it across the suspected connection. Poke at
the wires or components around the connection, or alternately rap the module lightly on a

wooden surface, and observe the multimeter for open-circuit indications.
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Often the response time of the multimeter is too slow to detect the rapid transients produced

by intermittent connections. Current interruptions of very short durations, caused by an inter-

mittent connection, can be detected by connecting a 1.5-volt flashlight battery in series with

a 1500-ohm resistor across the suspected connection. Observe the voltage across the 1500-ohm

resistor with an oscilloscope while probing the connection.

Dynamic Bench Tests

Dynamic bench testing of modules can be performed through the use of special equipment. A
922 Test Power Cable and either a 730 or 765 Power Supply can be used to energize a system
module. These supplies provide both the +10 vdc and -15 vdc operating supply for the module
as well as ground and -3 volt sources which may be used as signal inputs. The signal inputs
can be connected to any terminal normally supplied by a logic level by means of eyelets pro-
vided on the power cable. Type 911 Patch Cords may be used to make these connections be-
tween eyelets on the plug. In this manner logic operations and voltage measurements can be
made. When using the 765 Bench Power Supply, marginal checks of an individual module can

also be obtained.

Repair

In all soldering and unsoldering operations in the repair and replacement of parts, avoid placing
excessive solder or flux on adjacent parts or service lines. When soldering semiconductor de-
vices (transistors, crystal diodes, and metallic rectifiers) which may be damaged by heat, the

following special precautions should be taken:

a. Use a heat sink, such as a pair of pliers, to grip the lead between the

device and the joint being soldered.

b. Use a 6-volt soldering iron with an isolation transformer. Use the smal-

lest soldering iron adequate for the work.

c. Perform the soldering operation in the shortest possible time, to prevent

damage to the component and delamination of the module etched wiring.
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When any part of the equipment is removed for repair and replacement, make sure that all
leads or wires which are unsoldered, or otherwise disconnected, are legibly tagged or marked
for identification with their respective terminals. Replace defective components only with

parts of equal or greater quality and equal or narrower tolerance.

Spare Parts

For rapid maintenance and minimum system down time it is suggested that the following spare

parts be stocked at or near each installation:

1. A complete Model 33 Automatic Send Receive set by Teletype Corpora-

tion.
2. The quantity of transistors and diodes listed in Table 9-7.
3. The quantity of miscellaneous spare parts listed in Table 9-8.

4. The quantity of Potter Instrument Company spare parts listed in Table 9-9
for systems containing Type 50 Magnetic Tape Transports containing the

Potter Instrument Model 90611-2 mechanism.

5. One of each module or accessory in the following list for the standard

PDP-5 and the appropriate options.

TABLE 9-7 SUGGESTED SPARE SEMICONDUCTORS

Quantity Type Vendor
Transistors
4 2N245]1 Sprague
1 2N2488 Sprague
1 2N2489 Sprague
1 2N527 General Electric
2 2N599 Texas Instrument
1 2N2894-1 Fairchild
1 2N2894-3 Fairchild
2 2N2714 General Electric
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TABLE 9-7 SUGGESTED SPARE SEMICONDUCTORS (continued)

Quantity Type Vendor

10 2N1754 Sprague

2 2N1304 Texas Instrument
7 2N1305 Texas Instrument
2 2N1309 Texas Instrument
2 2N2904 Motorola
1 2N398A Motorola
1 DEC 3009 DEC

Diodes

2 D007 DEC

10 1N645 Tronsitron
1 1N748 Transitron

10 1N914 Transitron

20 1N994 Transitron

TABLE 9-8 SUGGESTED MISCELLANEOUS SPARE PARTS

Quantity Item Part No. Vendor

1 Switch for Telever Switch Switchcraft Inc.
Bat-Handle Keys 16006 Cat. No. 5-302
Reworked per DEC
Drawing MA-C-01510

2 Sub Miniature 6AT1 2 Position Micro Switch
Toggle Switches SPDT Micro Switch
1 Lockout Switch 1575-L Arrow Hart
DPDT
1 Rotron Fan 53E168 Rotron Mfg. Co.
Type CFG
1 Rotron Filter 34-X1431 Rotron Mfg. Co.
3 Indicator Lights MC48-639B Transistor Electric
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TABLE 9-9 SUGGESTED SPARE PARTS FOR TYPE 50 MAGNETIC TAPE TRANSPORTS

1

Quantity ltem Part Number
1 Tension Arm 425633-2
1 Vacuum Motor 5209-5273
2 Break Pads 352719
1 Ferrite Plate 423252-3
2 Drag Plate 419056-2
1 Bulb and Tube Assembly 427513
1 Pinch Roller 419260
1 Potentiometer 812-3
1 Cleaning Kit 452-484
1 Solar Cell (Upper) A 413314-1
1 Solar Cell (Lower) A 413314-2
1 Idle Bearing 206-5279
1 Servo Amplifier Module 3323-101
Standard PDP-5 Spare Module List
735 1684 4114 4410
737 1685 4115 4603
779 1701 4116 4604
832 1976 4117 4605
1000 1978 4127 4606
1011 1982 4129 4706
1020 1987 4130 4707
1151 1989 4206 4801
1310 4102 4215 4802
1311 4106 4225 4903
1406 4111 4301 4904
1571/4554 4112 4401 6102
1607 4113 4407
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Type 34B Oscilloscope Display Spare Module List

1564 4126 4303
1704 4214 4676
4105 4220 4678

Type 50 Magnetic Tape Transport Spare Module List

1536 1669 4105
1542 1681 4303

Type 57A Automatic Tape Control with Type 157 Interface Spare Module List

1150 4213 4303
4143 4222 4304

Type 75A High Speed Perforated Tape Punch and Control Spare Module List

4105 4220 4681

Type 137 Analog-To-Digital Converter Spare Module List

1572 1704 4303
1574

Type 139 General Purpose Multiplexer and Control Spare Module List

1578 4222 4202
4150

Type 153 Automatic Multiply and Divide Spare Module List

4123 4205 4218

Type 154 Memory Extension Control Spare Module List

4151 4217 4218

Type 155 Memory Module Spare Module List

None
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Type 350 Incremental Plotter and Control Spare Module List

4303 4667

Type 552 DECtape (formerly called Microtape) Control Spare Module List

1501 4218 4260 4671
1802 4222 4303 4689
4110 4227 4306
4151 4228 4523

Type 750 High Speed Perforated Tape Reader and Control Spare Module List

4220

Validation Test

Following the replacement of any electrical component of the equipment, a test should be
performed to assure the correction of the fault condition and to make any adjustments of timing
or signal levels affected by the replacement. This test should be taken from the Preventive
Maintenance procedure most applicable to the portion of the system in which the error was
found. For example, if a filter capacitor is replaced in a section of the 779 Power Supply,
the ripple check for that section should be repeated as specified under Power Supply Checks.
If repairs or replacement are made in an area which is not checked during preventive main-
tenance, the appropriate diagnostic program (Maindec) should be run or an appropriate opera-
tional test should be devised. For example, if a flip-flop is repaired or replaced, the register
or control function performed by the flip-flop should be completely checked by manual setting
and clearing, by improvised programmed exercise of the function, or by performance of the

appropriate diagnostic program.

When time permits, it is suggested that the entire preventive maintenance task be performed

as a validation test. The reasons for this are:

a. If one fault has been detected and corrected, other components may be

marginal.
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b. While the equipment is down and available, preventive maintenance
can be performed and need not be scheduled again for four months (or the

normal period).

Log Entry
Corrective maintenance activities are not completed until they are recorded in the mainten-
ance log. Record all data indicating the symptoms given by the fault, the method of fault
detection, the component at fault, and any comments which would be helpful in maintaining

the equipment in the future.
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SECTION 10

PERTINENT DOCUMENTS

PUBLICATIONS

The following documents serve as source material and complement the information in this manual.

a. System Modules catalog, C-100, printed by DEC. This book presents
information pertaining to the function and specifications for the basic systems

modules and module accessories comprising the PDP-5.

b. Programmed Data Processor-5 Handbook, F-55, printed by DEC. Pro-
gramming, instruction format, and general computer function are presented

in this document.

c. PDP-5 Software Package. Perforated program tapes and descriptive matter
for the Program Assembly Language (PAL), utility subroutines, and the main-

tenance programs (Maindec) are contained in this package prepared by DEC.

d. Instruction manuals and Maindec programs for appropriate input/output

devices are prepared by DEC.

e. Technical Manual, Automatic Send and Receive Sets (ASR), Bulletin

273B. This manual covers operation and maintenance of the Teletype unit.

f. Parts, Model 33 Page Printer Set, Bulletin 1184B. This illustrated parts
breakdown can be used as a guide to disassembly, reassembly, and ordering

parts of the Teletype unit.

One copy of the publications described in b through f is supplied by DEC with each PDP-5.
Copies of item a, or additional copies of items b through d can be obtained from the nearest

DEC district office or from:

Customer Relations Department
Digital Equipment Corporation

146 Main Street

Maynard, Massachusetts 01754
U.S.A.
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Additional copies of items e and f can be procured from:

Teletype Corporation
5555 Touhy Avenue
Skokie, llinois 60076
U.S.A.

DRAWINGS

Engineering drawings in the following list are reproduced here as an aid to understanding and
maintaining the standard PDP-5. A complete set of formal engineering drawings is supplied
separately with each PDP-5 system. Should any discrepancy exist between the drawings in

this manual and those supplied with the equipment, assume the formal drawings to be correct.

Power Supply and Control

Power Supply «.vviiiiii i i i i e et e RS-735
Power Supply Control (Module in735) .................... RS-1701
Power SUPPlY it e e RS-737
Power Supply .vviiiiiii i i i e e RS-779
Two Step Power Control ..........c..iiiiiiiiinnnn.. RS-832

Clamped Load Resistors ......vviviiiiiniiiiinennennenns. RS-1000
Diode .ottt i i i et et i e RS-1011
Memory Diode Unit .......ooiiiiiiiiiiiiiiiiii i, RS-1020
Binary-to-Octal Decoder ........civviiiiiinnninnnnnn. RS-1151
Delay Line .. ..iiiniiiiniiiiiiiiiiieeeneennerennnnnns RS-1310
Delay Line .. .iviuiiiiiiii ittt iiiinneinenennnnn. RS-1311
Crystal Clock .uviiiiiiiii ittt ittt et iineeennnnn, RS-1406
Dual Sense Amplifier .......c.civiiiiiiiiiiiiinennnnnnnn RS-1571
Difference Amplifier ........ccviiiiiiiiiiiiiiniennnnn.. RS-1572
12-Bit Digital-to~Analog Converter ............ccvvvvn... RS-1574
Pulse Amplifier ... ... i i i RS-1607
Bus Driver ... i i i i e, RS-1684



Bus Driver ..........

System Modules (continued)

oooooooooooooooooooooooooooooooooo

-10V Precision Power Supply .....covviiiiiiiiiinininnn,

Resistor Board .......
Resistor Board .......
Inhibit Driver .......
Read-Write Switch ...
Memory Driver ......

Inverter ............

Negative Diode NOR
Positive Diode NOR .

oooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooo

ooooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooo

D I R R I R e I I R R N A S

oooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooo

Negative Capacitor Diode Gate ...........coivviiivinnn.

Pulse Inverter .......

Pulse Inverter .......

oooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooo

Positive Capacitor-Diode Gate ..........ccvvveiinineennn.

Binary-to-Octal Decoder ..........cccvviviiiienennnnne..

Dual Flip-Flop ......
Triple Flip-Flop .....
4-Bit Counter .......
4-Bit Counter .......
Quadruple Flip-Flop .
8-Bit Buffer Register .

oooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooo

8-Bit BCD or Binary Counter ......viiiiiieinnrneennnnnns

Quadruple Flip-Flop .
Delay (One Shot) ....
Integrating Single Shot

oooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooo

ooooooooooooooooooooooooooooooooo

RS-1685
RS-1704
RS-1976
RS-1978
RS-1982
RS-1987
RS-1989
RS-4102
RS-4106
RS-4111

RS-4112
RS-4113
RS-4114
RS-4115
RS-4116
RS-4117
RS-4123
RS-4127
RS-4129
RS-4130
RS-4151

RS-4205
RS-4206
RS-4215
RS-4217
RS-4218
RS-4220
RS-4225
RS-4231

RS-4301

RS-4303



System Modules (continued)

Variable Clock . .vvvivin it iiii i

Crystal Clock

Pulse Generator

Pulse Amplifier .......ciiiiiiiiiiniinnnnn..
Pulse Amplifier ......cviiiiiiiiiiiiinienna..
Pulse Amplifier ......vvviiiiiiiiiiiiinnnnns,

Pulse Amplifier .....oovviiiiiiiiiiiiiiiiiiet,
Level Amplifier......ccoiviiiiiiiiiininnnn.

Teletype Incoming Line Unit

Teletype Transmitter

22-Pin Plug Adapter with Bus Driver .............
22-Pin Plug Adapter with Bus Driver .............
18-Lamp Bracket .....ovviiiiiiiiinei i,
9-Lamp Bracket ... ..ol

Inverter

Flow Diagram

Keys, Switches, Run, I/O Halt, SP's, Power Clear

Major States, Instruction Register, IOP's .........

MA and MB Control

AC Control, Skip, and Interrupt Sync............

Link, AC, MB, MA (2 sheets)
Memory Stack Diagram 4K
Memory Stack Diagram 1K

Input Mixer ...ttt ittt
Memory "X" and "Y" Selection ........coiii.tt.

Memory System Timing, Inhibit,

Sense Amplifier Output ...iieineiiininninnnnnnenen

Keyboard/Printer Control

oooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooo

Dual Sense Amplifier .......cooiiiiiieinnnne,

ooooooooooooooooooo

oooooooooooooooooooooooooo

................................

oooooooooooooooooo
ooooooooooooooooooooo
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RS-4401
RS-4407
RS-4410
RS-4554
RS-4603
RS-4604
RS-4605
RS-4606
RS-4678
RS-4706
RS-4707
RS-4801
RS-4802
RS-4903
RS-4904
RS-6102

FD-D-5-0-2
BS-D-5-0-5
BS-D-5-0-6
BS-D-5-0-7
BS-E-5-0-8
BS-E-5-0-9
BS-E-5-0-11
BS-E-5-0-12
BS-D-5-0-14
BS-D-5-0-16

BS-D-5-0-17
BS-D-5-0-18



Logic (continued)

Output Bus Drivers . covviviiiiiiii i iiiiiiiinenennss BS-D-5-0-31
Analog-to-Digital Converter .........cvvviiiiinnnn. BS-D-137-0-1
AR Control, IOT Gen., Step Counter, Time Gen....... BS-D-153-0-5
MQ Register «ovviirerniieeneeenneeteessneneansans BS-D-153-0-6
ARRegister .ot iiiniieiiiieiiniennenennnncncnans BS-D-153-0-7
Flow Diagram, Automatic Multiply and Divide ......... FD-D-153-0-11
Memory Extension Logic ......coiiiiiiiiiiiiiiiiia BS-D-154-0-4

Module Location and Wiring

System Module Location ...vvivvviiiiiieiiiiiinn, ML-D-5-0-15
Wiring Diagram 1A, 1B, 1C ... . iiiitiiiiiiiinnnnnss WD-E-5-0-3
Wiring Diagram 1D, 1E, TF ... . i iiuiii it inrnennnas WD-E-5-0-4
Operator Control Keys and Switches .................. WD-D-5-0-10
Utilization Module List for Type 153 ................. UML-D-153-0-3
Wiring Diagram 1K and 1L (2 sheets) ................. WD-D-153-0-4
Utilization Module List for Type 154 ................. UML-D-154-0-6
Wiring Diagram for Type 154 ... ......coviiiiiienn. WD-D-154-0-5
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Power Supply RS-735
Power Supply Control (Module in 735) RS-1701
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Power Supply RS-779
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T21S AZF47U TRIAD CO.
FiIS A SLO-BLO FUSE # 313004
MI1S A DC METER 0-30V RED BEZEL TYPE ¥D0-91 CAT#518X4 G.E.
SI1 IS A TOGGLE SWITCH DPDT, 2 POS. #8386K7 CUTLER HAMMER
Power Supply RS-737
' ot °
Tais & o
1004-‘)?- !30|6 IN3208 *
BROWN Y #————O ORANGE
3 +——0O
-m o - 4 BROWN ORANGE +
< ! N gl © v
D2 +l cs —0
IN3208 35,000
- MFD ——O
INPUT ~ 25V _ YELLOW i o *
115V AC YELLOW
60~ —-Q
+ cl + c2 + c3 —o+ .,
35,000 35,000 35,000
2 . K X L
o2 D4 -1 MFD - | ™FD - MFD
IN3208 25v 25v 25v —0O
8 BROWN @ , ! ¢ O BLUE
b BLUE i
—0O
DS o
RED - WHT 'N3208 RED
- B .
TWISTED T2 Ll —0
Dée *——0
T41513 IN3208 *
100-X-1016 BROWN - ———— RED
3 o +] ce —o0
35,000 .
1 3 o7 BROWN MFO 15V
in3zoe & 25v — 0 -
5 +———0O
YELLOW *
O YELLOW
[ DS
+ Cc4 'e)
2 L 35000 +
=17 wmFo 15y
De 25v
iN3208 ——
v GREEN 0
¢ *
- O GREEN

UNLESS OTHERWISE INDICATED
* HEYMAN MFD CO TAB -
TERMINAL (N PLASTIC BUSHING

[T ] CiNCH JONES TERMINAL STRIP

Power Supply RS-779




Two Step Power Control RS-832
Clamped Load Resistors RS-1000
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#18 BLK

K3

RED

O GND

FAST ON
DEL AY OFF

Ci
r= n #| |
RED 14 RED
o—— t
| l |
! |
! |
|
WHT T ! 14 WHT
o,
[

6 TERM
JONES STRIP
#541-6
NOTES:

C! CAPACITOR 2 X.I MFD 1000VDC “*YAT 10011

CORNELL DUBLIER.

€2 & C3 CAPACITOR BATHTUB-DEC PURCH. SPEC ™ CAF-000!

2X.IMFD 600VDC CORNELL DUBLIER.

S1 TOGGLE SWITCH # sTs52P.

S2 TOGGLE_SWITCH SPDT 2 POS ¥ 7505-KE.

K! RELAY #1040-8-687 NORMALLY OPEN |15VAC COIL 3+5 SEC DELAY
QUICK OPERATE, SLOW RELEASE.

K2 RELAY #1040-8-58 NORMALLY OPEN 1i5 VAC COIL 3-5 SEC DELAY
SLOW OPERATE QUICK RELEASE.

K3 RELAY#EM-! II5VAC EBERT ELECTRONICS.

CBI CIRCUIT BREAKER #(30-220-101 20AMPS 250V, 60 CYC-CURVE 4

Two Step Power Control RS-832

K2

ﬂ[} RED

DELAY ON
FAST OFF

E F H K L M N P S T ,,
o o] o} o o} 0 o} o) o o o ——Op oo
010 D20
D-662 !! !!0-662
0. Y ) 25
¢ 0-662 c2 D-662
Kell 01
o8 oi8
D-862 !! !!D>662
o7 D7,
D-662 4 Yo-cio
DI 02 D3 Da DS 06 on Dle D13 D4 DIS DI6
4
R7
560
172w
Ri R2 R3 R4 RS RE RS RS RIO Ril Ri2 RI% R14
1,500 1,500 1,500 1,500 WSN0 1,500 1,500 1,500 1,500 1,500 1,500 1,500 560
5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 172w
o e

UNLESS OTHEWISE INDICATED:
RESISTORS ARE (/4W; i0%
CAPACITORS ARE MFP
DIODES ARE D-664

Clamped Load Resistors RS -1000



Diode RS-1011
Memory Diode Unit RS-1020
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NOTE:

Oc -15v

C6 —————QO A +10V(A)
D12 .00t MFD lov(
£ O—P—Q - ——0—e—| ou
! DI8 D-662 1 RI2
DIl ' .|<
F o—p—0 R6 5600 68,000
D10 €5 .00l MFD
K O——Pph—Q === 1 —ov
1 DI? D-662 RIt
n9 ] ¢
J o—Pp—0 R5 5600 68,000
b8 €4 .001 MFD
K O—Pp—0-- —--0—g—1¢ ow
1 Dis 0-662 I RIO
o7 ] 4
Lo—p—ob R4 5600 68,000
AN
D6 €3 .00l MFD
M O—Pp—0---~ O 1€ g 0 x
i DI5 D-662 l RS
05 ! ¢
N O—Ppp—0 R3 5600 68,000
AAA-
04 €2.001 MFD
P O—P—0--~--0——]¢ -0 Y
1 Di4 D-662 L R8
oz &
R o—Pt—05b R2 5600 68,000
AN
D2 Cl .00 MFD
s - O——e— € oz
| DI3  D-662 R7
oI i P A A A
T o—p—3 Rl 5600 68,000
UNLESS OTHERWISE (NDICATED
RESISTORS ARE 1/4 W, [0%.
DIODES ARE D-00!
o
Diode RS-1011
02 04 06 08 D9 oH A o3 IS
D-007 A 0-007 2 n-oo7]i :s-om]i ]io-om 2in-cm “0—007 ]io»oor
Ao Y TE Aos | o7 oo & GIERY 3 Dia ke BITY Y
D-Q07 D007 D-007 D-007 D-007 D-007 D-007 D-007
|
|
{
i
|
6 4 ) $ 6 o 6 o 6 6
B C D E F H J K L M

REFER TO MAD-B-1020 FOR
MECHANICAL ASSEMBLY AND

DETAILS.

Memory Diode Unit RS-1020

z O—



Binary-to-Octal Decoder RS-1151
Delay Line RS-1310
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1 ~QAHOV (A)
RI R2 R3 R4 RS RE R7 RS 6 orP
68,000 68,000 68000 68,000 68,000 68,000 68,000 68,000 v
D GND
Qi Q2 Q3 Qs Qs a6 Q7 Qs
MASO MA90 MASO MA90 MASO MASO MASO MASO
D41 dc
D-662 a~:0
MFD
o i 2
H R f s i T f D42
o) D-662
d.c2,
el
MFD
D25 D28 D27 D43
D662
RI7 RI8 RIS R20
1,500 1,5500 1,500 L500, caa
5% % 5% 5% D-662
R25
045 D46 047 D48 sen
D-sezL D662 D-662 D-662 72w
¢ C -i5v
o (2}1‘80 RIl RI2 RI3
,00 D33 0342000 a8/ 2000 D3g 12000
D-662 D-662 D-662 D-662

x
o

D12
L 10~ <+
kToo—
J__10~
H 0O UNLESS OTHERWISE [NDICATED:
F o RESISTORS ARE I4W, 0%
:FFoc,L DIODES ~ ARE 5-001
Binary -to~Octal Decoder RS-1151
A+10V (4)
D GND
1
MASO
Bo® oo
S S S Libb b o S b ° 3
D 4 F K L m N T

UNLESS OTHERWISE INDICATED:

RESISTORS ARE l/2W; 0%

DEl= TECHNITROL 0.2 ysec DELAY LINE 330 OHMS
TAPPED AT 0.05) sec. INTERVAL

DE2= DE5 TECHNTROL 0.2 p sec. DELAY LINE

Delay Line RS-1310



Delay Line RS-1311
Crystal Clock RS-1406
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R2
330

RS
330

D GND

Al R4
180 p-O-= 180 *O--
é ) do l <L 6 ) Léd l 6 6
D E F VK L " N PR s T uvow x Y z
UNLESS OTHERWISE INDICATED:
RESISTORS ARE I/4W; - 10%
DE |8 DE2 ARE TECHNITROL DELAY LINE
0.2 pssc 330 OHMS TAPPED AT 0.05 p sec
.
Delay Line RS-1311
l ~OA+IOVIA)
OBHOV(B)
R R9 RiZ RI3 4
2200 <2200 < 27000 < 33000 LS o
< 5% 5% TMFD weo T
+ OD GND
iDG Tés
D-662 3 04
%o = S . 3
00 > =801
uh Ze > WFD
. RIS Rie
iz 120 220
IN748 y % 220
39V 120 12W
Qs
Q4 05
P DEC 2894-1 DEC2894-1 PEC2894-3
R - g
R3
220 RIO
W, 1000 5% ~cs
al vz a2 a3 J [ool
DEC2894.-1 peclesos-i 2N3009 MFD
' —
c2
CR-I 220 [ Ti
5 |rzoce
. I D }_1 1 03 d 4 05
3
i .
u 1 L2 q
- ci 56 R4 :kmn;aa L b
uh 270 39y 390 82
12w
UNLESS OTHERWISE INDICATED: ¢
RESISTORS ARE I/4W; 10% as R4 RI7 &L
CAPACITORS ARE MMFD 470 470 220 MFO
DIODES ARE D-664 2w 5% %
FOR VALUES LI, Cl,CR-I /2w 12w "
SEE DRAWING A-0G517 +—OC-I5

Crystal Clock RS-1406



Dual Sense Amplifier RS-1571
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- #
S
; =

!

g -
Y
. - - L e — s e SRS »—
R5 RIl . R25
4,700 4,700 1,500
1% 1% ) 5%
cr R9 3
39 MFD 220 39 MFD éﬁzg’w :330
> —| b -9 3
Flov— o T ayF ]
Qi I
MDIi4 H
[ - o -
: | R2I cW
i Q@3 1,500
i MDII4 -
N
E o o SLICE ~
X N RI6 R22 M
: ca 4,700 4,700 i
i 0022 wFD | 1 1%
Rt R3 ¢t A e e bt — L]
270 270 i o1
I Yo-662 Q7
e IR 2 - > -
Cc7
L 0022 MFD
RE
4,700 RI2S RI7
1% 470052 200
1%
! ! Qs Om
| | PRE-AMP
i — J output
1
- 1 - R, T ,-,-W,.,Tﬂ
R7 RI3 R27 :
4,700 4,700 1,500 :
1% o 1% 5% i
c2 I c5
39 MFD| 220 39 MFD p 5“6'500 P - eRaago
HEd A : :
+iov] % iovt o8
@ Y05 ¥olees !
MDI14
o e by e e
NA Q4
SIGNAL MOll4 | R30
INPUT [ | 180
YO—+ [ | 12w S
I
cs ', a6
0022 MFD L
R2 R4 — I S V- |
270 270 ! l W™
D2 | ¥os
D-664 c8 |
. - v - |- . JN SO S
.0022 MFD? <’
UNLESS OTHERWISE INDICATED: F l N
gssnsgc_)rnoasnns 1/4W; 10% - T
APACI ARE MMFD
DIODES ARE D-00! 2700 :
RANSISTORS ARE MASO Yo Ria < R ! R32
4700<2,200 ! 390
1% ! 72w
b e PO,

OUTPUT

Dual Sense Amplifier

R35
15000

R36
15,000

O A +10V(A)

RS -1571

— B e ‘ — e (OB +IOV (B)
H
!
I
; 68,000
i i
e ! ! - IS —0
i . ; T ; {D-eez D GNC
1 ! T ——
! M . ! Qs
! rzo | | - —< 2M1309
| 1500| ;
I ! R53 —~ colls
| i ; o 220 MFD
| : 5%
' i
i ois 2w | o)y
» I3 . T ol
ois T2025 M MFD
! ; PULSE
. ) out
R4 | 4
R S 220 —OP
| H | 5%
R37 ! I e -
600 | R42 558
: 3,000 5%
5% 2w
S . - I ’o)
; c-1sv
Ok O
LEVEL PULSE
out N
S [P
R43
68,000
oY T I D20
: | | -€6.
o
| ! Q4 | ai6
| i 1 2N 1309
R40 [ —— |
1,600 po | /55
oo | 220
1
v Lcio V2w | Cl4
! 1000 B T .0
ql2 . T [ vy T4 MFD
o }mo 12018 12028 * o
L 2
b PULSE
i ! 1 R46 out
' 4 1 1 4
> S — | 270 ——oT
i 1
i L. .-
R38 1
5600 : R20 | c12 < Ras RS6
| 3,000 T-82 {2,200 220
) o T /2w
- - o ¢ — 5%
b
LEVEL
ouT



Difference Amplifier RS-1572
12-Bit Digital-to-Analog Converter RS-1574
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253' I OB +10v(B)
c2
\- .01
% MFD
OD GND
a2 RS o5 R?
DEC2894-38 2,740 2740 o7 o8
g\ % P (P \oecasss-3
\ - | N
D R4 09
5,000 o7
$ Soo G
D2 Dl4 =
D-664 £3 . % 08 D-664 .ol
< 03 6,490 P MFD Di§
¢ DEC2994-3 {4 pec2894-3
ol
c2894-2 | 2894-2
DIS
-OW
D13
DI Ro-s64
D-864
FO ¢
Tea
UNLESS OTHERWISE INDICATED: 01
RESISTORS ARE 1/4W; 10%. MFD
R3,R5,R6,R7 AND RI3 ARE LOW- 3
TEMP COEF METALLIC FILM R RI0 Rl R9 RI2
1/4W; SOPPM /°C 750 ,800 6,800 750 860
DIODES ARE D-662. 5% 5% 12w
R4 1S A CHICAGO TELEPHONE SUPPLY | I/2W 172w
CO. METAL FILM POT
OC -isv
. ope
Difference Amplifier RS-1572
E
o
RI2 R14 RIS R18 R20 R22 R24 R26 R 28 R30 R32
’l 000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
*02%
-.-%——

RIO
9945
+02%

W

Rl
150

UNLESS OTHERWISE INDICATED

RESISTCRS ARE ACl METAL FILM 05% ,1/2W

RIC- RB *!10ppm/%
RIS~ R22 % 50ppm/%
R23- R34 % 150ppm/%

POTENT(OMETERS: DAYSTROM TYPE 510, £5 %, 250 ppm /%
RI: RESOLUTION OF .55%, MAX. END RESISTANCE OF 2n
R2-R9: RESOLUTION OF .6%. MAX. END RESISTANCE OF 0.5n

12 - Bit Digital -to ~Analog Converter RS-1574

R34
1998




Pulse Amplifier RS-1607
Bus Driver RS-1684
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-CA+IOV(A)

B +i0V(8)
R9 R20
RI 68,000 68,000
68,000
D GND
Z w T c-15v
R3I R33
100000 Joooy D-662
R
Q1 o7
Q4 L 0
DEC 2894-| BEC 2894 ? DEC2894-1 D-662
X Y Qs
DEC 28943
D-662
¢l R2 c7 R2I
56 3,000 56 000
5% % D-662
13
T-2048
Y
|
i en
3 . “n'u%o
)
Cr
02 RI6 o7 R22 J o R30
DI F D4 150 D6 y o8 150 on y o3 150
5% 1/2W 5% 1/2W 5% 1/2W
i sl id- Jdi- ld id
T T T T T
R3S S R4 RE Rl <riz SR RIS RI9 R23 < R24 R26 R29
7,500 < 6,800 1,500 220 7,500< 3800 1,500 220 7§=,oo €,800 1,500 20
5% 5% % 2w 5% 5% 5% i/2w % 5% 5% 1/2W
UNLESS OTHERWISE INDICATED:
RESISTORS ARE /4 W: (0%
CAPACITORS ARE MMFD
DIODES ARE D-664
oo
Pulse Amplifier RS-1607
* N j I —OAHOV@A)
. —OBHOV )
R2 R R8 RI2 RI6 RIS R22 R26 R28 R32 R36 R38
68,000 68,000 18,000 68,000 68,000 18,000 68,000 68,000 18,000 68,000 66,000 18,000
OD GND
Ql ol Qs Qs | p2 Q8 Q9 | D3 Q1 Qi3 | D4 Qi6
MASO |D-00I 2NT1IA MAS0O |D-00I 2N7HA MASO  P-001 2NT71IA MASO P00l IAl
[ B 8 Bl 09
bl o g Yooz
—[»CI _[c4 -[c7 .[mo
82 82 82
Rl Qaiz RIO Rit 3,6,4 R20 R2I Q,'g R & R3t QD:,: “D[_’gsz
3000 gs 22 30000 RIS |e 22 3000| R25 22 3,000 R40
5% 3,000 172w 5% V2w 5% | 3000 172 5% ‘%'ﬂ
5% k yor
AR D-662
%[ D6
— R9 RID | — r29 Rag| D662
c3 22 22 c9 22 22
150 172w 172w 150 vew e 5]
R4 B2s D-662
680
VAR as ;:i'(B 4
q3 Q7 Qi 2N71IA
2N7i1A 2NT7ilA 2N711A 39MFOf
c2 | c8 k
150 150
R3 R R R R23 R27 ¢ R33 R OF-3v
7 13 17 2 27 37 R4l
1500 3,000 e 1.500 s000| QT 1,500 3000 Ras 1,500 3,000 se0  Ga-L
5% 5% 72w 5% 5% V2w 5% 5% Tz w 5% 5% vew “‘DT
—a-OC-I8V
é 6?1 AJ J)V
K L [e]] N ou T os R4S R
INPUT | QUTPUT 1 INPUT 2 OUTPUT 2 INPUT 3 OUTPUT 3 INPUT4 56 < OUTPUT 4
UNLESS OTHERWISE INDICATED: 172w
RESISTORS ARE 174 W; 10% w

CAPACITORS ARE MMFD

Bus Driver RS-1684



Bus Driver RS-1685
-10V Precision Power Supply RS-1704
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QA +I0v(A)

OB+i0V(a)
R7 R9
0000 <20
2w
0 GND
oCheo
.01 M
R8 03 Ri8 Dsrsz
10,000 | 2NI304 10,000
od
662
L 08
FD-662
y oo
4 o 0a D-662
-00! oot oh
¥o-003
Qlio
MA90 P
3 R27 R38
680 Sno,ooo gxopoo
26
0-001 GE]
cn
. S5,
4
14
LY
D-001
R26 b e o
2,700 0-001 Koo
O C-1av
UNLESS OTHERWISE (NDICATED:
RESISTORS ARE 1M W; 0%
CAPACITORS ARE MMFD
.
Bus Driver RS-1685
O D GND
R3 R4 RII RI3
27,000 27,000 4,000 1,000
LETR R 1%, WW 5% £ pie élzfozoo
56
+SENSE T O 3N
RS RIO
80,000 728
%W 1% ,WW
ol Q3
|N3496 2N1309
62V @
+
tsx ar - Qs +1 &3
20,000 . \5 2n2218 > 4TMFD
SDA-4 = "
cw wﬂ: f
al
SDA-4
R9 M TP
100
O WW é +] ez
2~ 47 MFD
r2 Ri2 p: 5% 12W T
100 300
ww '
<
cw RS > R6 D2
15,000 2425 3 D-662
TP Y O—rd 1N WW QMWW
OFE"
R
450 R2!
0.1% +5e
ww low
~ SENSE ZO- c -isv

UNLESS OTHERWISE (NDICATED:

RESISTORS ARE /4 W, 10%

RIO, R6 AND Ri ARE DAVEN 3PPM TYPE 1i95
R3,R4,R5 AND R8 ARE DAVEN 20 PPM TYPE 1283
R2,R9, ARE S0 PPM DAYSTRUM TRANSITRIM

-10V Precision Power Supply RS-1704




Resistor Board RS-1976
Resistor Board RS-1978
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m
-
T
[
=
-
z
z

c c2 3 ca 5 ce c7 cs
RI R3 RS 7 RS Ri RI3 RIS
50 50 50 50 0 50 50 50
2% 1 /2% 2% /2% 2% V2% 172% 2%
W 2re ¥ Caa 9 <Cre I3W Cre (3% Srio I3W Sriz 3% Sria (3% Sris
| | | |
Z Y X w \2 u T S

UNLESS OTHERWISE INDICATED:
RESISTORS ARE 47 OHMS 1%
CAPACITORS ARE 4700 MMFD 1%

Resistor Board RS-1976

E F H J K L M
cl c2 c3 ca c5 ce c7 , s
gtl) 4700 gg 4700 gg 4700 §¢'7° 4700 13 4700 gbs 4700 288 4700 502 4700
7 e (™ Qrex i ™ Jew S Jrw % 2ie% % e % Ve %
: w
W2 ar 1Y Srs a7 T Srear {3 SRnar M Sria 4] W A7 47 /20 47 R23 47
g 1% 1% 1% 1% 1% % 1%
1%
z R3 Y Re X Rs W riz Vv RIS U R T A2 s Rza
220 220 220 220 220 220 220 220

~—OP -3V

¥ %sFD
+ oV
L{)o GND

UNLESS OTHERWISE INDICATED:
RESISTORS ARE 1/2W; 10%
CAPACITORS ARE MMFD

Resistor Board RS-1978



Inhibit Driver RS-1982
Read-Write Switch RS-1987
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T

ouTE)
Qv Y
O A+ I10V(A;
6
@ Uo N2904
mo1 14R) 2~ 203
oe Lig
0-00! p-001
3 M O—tg—
I Qo
N W MD114(R) N LMD 114 (R)
£ _ N
D3
0-001 D-001 D-003 ol
glglgoo 820
R6 » W
12,000 aia v
———— ~O INHIBIT
Bz20 SUPPLY
w
—— e — -0 0 oND
oUT @) oyt
X RS Y4
as 22,000 an
. 2 2N2904 Qv 09 2N2904
MO tarRy - 003 MDiais) U003
b2 012
0- 00! 0-001
J R
Rl R7?
1,200 a3
e WOu4 R) i 1200
KO—i— s ¢
Di Ot DIs
0-001 0-003 0-00! 0-003
RS RI3 Rl
12,000 620 12,000
UNLESS OTHERWISE INDICATED: ’
RESISTORS ARE (/4 W; 10%
CAPACITORS ARE MMFD OT 35y
ol e .
Inhibit Driver RS-1982
INPUT CONN. O A HOV (A)
E
BIT JE !
2° [ e J OW 0UT(2)
2! frH | KL
22 I'm 7]
23 I'N N GA2I2
R2| Qi
cA2i2)
——ox
pi oz o3
Yy ¥ Y
oT-35v
———0D 6ND
—O P OUT (4)
cazi2
25
o-oo7 R28
) QIs
o Ga2iz oR
R22
1,200
e | [p7 bis lpie
Y|y 4
0§ BUS
UNLESS OTHERWISE INDICATED
RESISTORS ARE 1/4 W, 10%
DIODES ARE D-003
3 :L & o o 0 o TRANSISTOR ARE MM999
EF R J K L M N

Read ~Write Switch RS -1987



Memory Driver RS-1989
Inverter RS-4102
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—Q D GND

-O A +I0V(A}
-0 Z GND
+ -
¢ » OR-3V
ca4 |BOMFD
6V
RIO RI2 RI4 R RIS R20 R22 R24 R26.
a7 10 0 10 0 ) 10 10 0
+
c6 T
c3 50 MFD |~
270 50V
= C7
“T .01 MFD
Q6 Q8 Qlo Q2
I (¥
> )
L
0-003 N/ \>( “( \hﬂ
—OV ouT
)
0-00% RI3 RIS RI7 RIS R2! R23
Pt 10 10 10 10 i0 10 co
22MFD
Qt Qs Q7 Q9 3} N
JEXT.
q | JUMPER
cs L | MHEN
Q3 .22MFD T INECESMY’
. . . M 5V
3. c8 ) CLLAMPED
D7 8 D9 L 47MFD
D-007 D-662  D-662 T 20v
R3 R7 d i [
2,200 150 il w Ll
W RS RIN \
5% | 2200 470 -OX -3V
UNLESS OTHERWISE INDICATED: ™ 2w l VARIABLE
RESISTORS ARE I/4W; 10% O T -35V
CAPACITORS ARE MMFD
TRANSISTORS ARE 2N2904 —OC-I5V
.
Memory Driver RS-1989
QA +I0V (A)
R3 R6 R RI2 RIS RI8 R21 R24 R27
68,000 68000 68000 68,000 68,000 68,000 68,000 68,000 68,000
< <
o OD GND
Ql Q4 Qs e, q7 Q9
2NI305 2NI305 2N305 2NI305 2305 2NI305 o
{) {) _{) v,
“ oi2
D-662
.[ 4 _I: [ l v
C R2 |c2 RiI|cs R4 |C6 Rz |c7 R20 |ce R23 D-662
€80 3,000 |680 3000 (680: 3,000 |680 3000 3,000 |680. 3,000
5% 5% 5% 5% 5% F%
!! DIO
D-662] ¢y
.0
—OF —ON —OR —OT p—OVv —O X —O02Z MFD
o 9 o o 9 Q o 0 o 9
E H ‘. P i S H U ' w H
o [ o) (o} [ o
DI D4 oS D6 07 o8 D9
D-00!1 D-00! D-00! D-00! D-00I 0-00! 0-00! D-Q0! D-00!
4 'L—“—] R
At R4 R7 RIO RI3 RI6 RIS S R22  Res Rr28
1500 1,500 1500 1500 1,500 1500 500 1,500 560
o 5% 5% 5% 5% 5% 5% 5% 5% 2w
OC-I15v
UNLESS  OTHERWISE  INDICATED
RESISTORS ~ ARE  1/4W, 10%
CAPACITORS ~ ARE  MMFD

Inverter RS -4102



Inverter RS-4106
Diode RS-4111
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o]
0-001

~OA +- 10V(A)

UNLESS OTHERWISE !NDICATED

RESISTORS ARE 1/4W; 10%
CAPACITORS ARE MMFD.

RIO RI2
68000 68,000
v v
u x
re ? a |09
3,000 e80T S3000
5% T s
es Q6 z
2NI308 2N
1 ] 0D GND
t ]
! !
! !
lce
p-662 -0l
R13 Ri4 RIS RI6 RI7 MFD
1,500 1,500 1500 1500 1500
5% 5% 5% 5% 5%
D2 D3 D4 ¢ 05 D6
0-00! 0-001 0-001 0-001 D-00!
ocC —isv
Inverter RS-4106
O A +I10V(A)
D
K O—Ppt — O D GND
02 c3 D19
2,200 /3 ci c2 662
LOo—P—+ 1t 68,000 =ol Dol
03 18 mFo  Twep 020
. -6
" O—Pp+— o 0-662
D4 D13 o4 2NI30S D2l
N O ’;— D-662
0% D-662 D-662 o2
P o—Ppr—9 b-662
06 oi7
R ()—N——.
R RS a7
12,000 1500 560
5% 2w
Oc-isv
o7
v O—Pp—— O 8 +10V(8)
* %60 R4
v o—Pp——4 &z 68,000
09 1¢
w (}——»—.
Q2
oo oIS DI§ 281308
x O—N
on D-662 D-662
v O—Pp—-rt
o2 D8
2 0—Ppr——4
R2 RE
UNLESS OTHERWISE INDICATED: 12poo 1500

RESISTORS ARE 174 W; 10%.
CAPACITORS ARE MMFD

DIODES ARE D-00I

Diode RS-4111



Negative Diode NOR RS-4112
Diode RS-4113
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QANOV(A)

“OB+IOVI®)
OD GND
D22
2y
(]
%Y a
020 L)
p-se2 Y
b2y
R2S
560
vaw
RI
2 .0
T MFD
02
RO———4 xO——ig¢—4
IN DI
O———t— RS
g 1500 Y Oo——ig¢—
UNLESS OTHERWISE INDICATED: 'S
RESISTORS ARE L/4W 0%
Spmaciens Mg o — }
—OC -1%v
. .
Negative Diode NOR RS -4112
OAHOV(A)
——————B+IOV(B)
-OD GND
i7) 4
D-662
oY
D-662 J_ Co'l
2 ¥ Tweo
03
ID-662
o 4
ID-662
32)00 fs"oo Boe §R'9
560
5% I72w
c2
.0
NFD
p21 D29
UNLESS OTHERWISE INDICATED IE?)OO I.R$sO0 I';BOO |5‘00 i
RESISTORS ARE 1/4 W, 10% 13 5% B
CAPACITORS ARE MMFD
DIODES ARE D-003
12,000 J_ J - - c -5V

Diode

RS-4113



Negative Diode NOR RS-4114
Positive Diode NOR RS-4115
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-O A +10V{A)

OB +10v(B)
Rl R3 RS *SR7 R Ril RI3 RIS
20000 <20000 20000 <20,000 120000 <120000 20,000 < 20,000
D GND
ol Q2 Q3 Q4 D22
DEC2894-4 DEC2894—4 DEC2894-4 DEC2294 -4 ¥ 56
D2l
L b-eszl_cs
T8 S TH B T8 S =% o oz [0
T I
[ sw @O s% QTR PO ™ T Wi
i
I}
H A H !DIS
o] ] <T ] o) b (? D-662
D4 D9 vz o7 Lcs
£EO—i¢— LoO—ie—4 SO—ig—< wOo—ig—4 Tweo
D3 b8 Di2 DI6
FO—ig—e MO—ig— TO—ig—¢ XO—g—4
D2 07 DIl oIs
HO—q—¢ N( )——-H— vOo—iq— YO—q¢q—
s Do Di4 I8
ot &° bs 9 3
JO—i¢— PO—g—
R4 R@ RI2 RIS RI7
1500 1500 1,500 1,500 560
5% 5% 5% 5% vew
- —Oc-15v
UNLESS OTHERWISE INDICATED:
RESISTORS ARE 1/4W; 10%
CAPACITORS ARE MMFD
DIODES ARE D-664
Negative Diode NOR RS-4114
OA+iovR)
O 8 +10VE
R2 RS R8 RU
68,000 68,000 68,000 68,000
OD GND
al Q2 [} Q4 y 030
D-662
D29
![Ds yo3 !!DIQ o025 !D'SSZJ- t(:)?
D-662 | D-662 0-662 D-662 “TNFD
K R v 2 y 028
o5 Y yoi2 T yoi H po2s v D-662
D662 | D-662 | D-662 ! % 0662 |
d) !027
<P <? D-662
oIt o7 023 dce
L SO—Pp—4 WO—p——+ Tweo
bio DIs 022
MO—Ppr— TO—Ppr— XO—pp—1
D9 DI D21
NO—p—4 UO—P—+ YO—p—4
08 A0 D20 D26
PO—P+—o
12,000 .
UNLESS OTHERWISE INDICATED: R4 RE R7 RS9 RIQ RI
RESISTORS ARE i/4W, 10%. 1,500 2,000 1,800 12,000 1,5%0
CAPACITORS ARE MMFD. 5% 5% 5% vaw
DIODES ARE D-664 d Oc-15y

TRANSISTORS ARE DEC2894-F

Positive Diode NOR

RS-4115



Diode RS-4116
Positive Diode NOR RS-4117
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[

T

—OA+IOVIA)

—08+10V(B)
Rl R3 R4 R6 R7 R9
120000 120000 120p00 S 120000 1200004 120000
<
-OD  GNO
Ql Q2 Q3
e o s d c2 Re c3 !%'_’&2
2200 120 2200 120 2200 120
L T
DI ! o7 ! DI3 I {bzo =%
£0—j¢— T Mo—l‘—{ S vo—ig- (? D-662 Fuco
D2 [} Dl4 o2
Fo—ig—t NO———o vo—i¢—— D-662
D3 p9 oI5
HO—ig— PO—l4— wo—g— ¥ 022
D4 DIO D6 D-662
Jo—ig—¢ R xo—ijg¢——
05 oIl o2 DI7
Ko—i¢— so—iq¢— Yo—jq—
3 pis
1 l
N Lal
RIO Ril RI2 RI3
1500 1500 1500 860
% 5% 5% 2w
UNLESS OTHERWISE INDICATED: —O0¢ -15v
RESISTORS ARE 1/4W; 10%
CAPACITORS. ARE MMFD
DIODES ARE D-664
TRANSISTORS ARE 2894-4
.
Diode RS-4116
QA+ I0V(A)
-Q B+10V(B)
>R2 RS  R§
gaepoo 68,000 68,000
' O D GND
Ql Q2 Q3
DEC 2894-4 DEC 2894-4 DEC 2894-4
9 1 D28
-662!
L T z
| t |
I i | ozr
| | D-662
¥ 9 ? e
~Ol
MFD
D26
[
D8 Di§ D24 Wy D25
D-662
> -
PR3 R4 R6 RY A9 RIO
1,500 12000 1,500 12000 1500 560
5% 5% 5% 72w
* 4 > -0C-8v

UNLESS OTHERWISE INDICATED:
RESISTORS ARE 1/4W; 10%
DIODES ARE D-664

Positive Diode NOR RS -~4117



Negative Capacitor Diode Gate RS-4123
Pulse Inverter RS-4127
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R OA +IOV (A)
68,000
AAN ~OB +10V (B)
RO
rpp1ie T
D! R4 RS R6 cl D6 8
1,500
’ 1 02 1,500 Y03 1500 D4 DL 4 .0t MFD
390 s00 ¥ ) 4 ) 4 b 4 — 0D GAD
5% 5% 5% a2
1 VW AN AN N 3,000 R27
100 1,500 5% Qi 33,000 o33
. l% MDI14 ¢ OF ¥oce2
i -
Ll . 08 09 Do i L 027
4 € l ¢ l ’N—] D32
MO—Q 330 1~ ca | R8 ¢ Y5562
T 1,500
b D31
RI3 Ri4 Q2 !!0-662
100 €5 1 <Sioo €6 | MDi14
330 330 1
T z ci3 | D30
K , F no—yg R28 0l MFD 7 Yo oo
v v 1,500 F
(o] 5%
17 i8 AN~
100 I 100
D28
cio cii
330‘]: 33057
D20 D21
R29
560
172 W
R22 R23 R24 R25 R26
1500 1500 1500 500 3,000 ciz ¢ ey
R21 1 .
1,500 4 D22 5% 023 5o MD24 5y ADB 5y KO 5% ol MFD
5% + )}
UNLESS OTHERWISE INDICATED
RESISTORS ARE 1/4 W, 0%
CAPACITORS ARE MMFD
DIODES ARE D-00I
. . .
Negative Capacitor Diode Gate RS-4123
1 —OA+IOVIA}
. O B+I0V(B)
R3 R ri3 me R23 R28
33,000 33,000 33,000 33,600 33,000 33,000
< < < <
. i j .} i ) Bl ] il
Ll Ll Ll » T L)
03 o7 4 i oI5 D22
0-00I 0-001 000! 0-001 D-001 p-00l
OD 6ND
Qt Q2 s 6 029
!
| Mo | MOt | Mils | wous 1029,
c2 H ca L ce co .4 ciz z Yoo |, ¢
=0 :J: ) .ol —. =0l =0l D-6622" 35 MFD
MFD MFD MFO MFD wo ~lov
Yoer
) D-662
026
RS ba Rio 08 RIS ol2 R20 D6 R25 D20 R30 koza lln
-662
]és,:go 0-001 000 b-001 3000 0-001 e 000! % 0-001 B 3%
R4 R9 RI4 RIS R24 R29 R31
3 1,500 y 05 1,500 o . o 1500 ¥ 02 ) 560
¥ %0 390 ¥o2o0 'y 0-001 S ¥ %01 15% 0-001 Py 0-00! o o
O ¢ -5y
4 3
R? RIZ R22
: 1,500 1500
c3 §5* 5 a7 %% o 1%*
3% 330 330
k 02 R6 D6 oio R16 K 014 R2l X oe Y 023
D-00! 00 Fo-oon 0-00! 0o Bp000 100 B5-001 0-00!
L]
J K M R 13 u v

UNLESS  OTHERWISE INDICATED:
RESISTORS  ARE 1/4W, 10%
CAPACITORS ARE MMFD

Pulse Inverter RS -4127



Pulse Inverter RS5-4129
Positive Capacitor-Diode Gate RS-4130
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—O 4 +10ViA)

(5]
33,000 b3
i
P
[
15
Tweo

Qi
MDIi4

UNLESS OTHERWISE [NDICATED®
RESISTORS ARE /4w ; (0%
CAPACITORS ARE MMFD
DIODES ARE D-00I

UNLESS OTHERWISE INDICATED
RESISTORS ARE [/4W; 10%
CAPACITORS ARE MMFD
DIODES ARE D-664

-0 B + I0V{B)
RI4
33,000
D9
]
Lal
—OD GND
02 o6
\mmm !!D-sez
oS
!!o.ss + CH
35 wrD
o o
0-662
D3
¥o-cez
c-1svy
Pulse Inverter RS-4129
—OA+10V(A)
' ’ —OD GND
R20 pis $R24
68,000 10,000
07
Q2 Q3
DEC2894-4 DEC2894-4
| co
1,000 l
op
SR2| DI7 R25 _|D20
1,500 750
£% T 5%
72w
-3v
s + ]
T PO
) bis SRz S22
68,000 10,000
D22
D-662
p23
. e D-662
oI2 DEC2894-4
D-662 1 cn
g =%
D-862
LaD!4 &
™~ R27
RI7 R22 560
12000 21,500 i 2w
5% ;
Y 4 d ~Oc-15Y

Positive Capacitor-Diode Gate RS-4130



Binary-to-Octal Decoder RS-4151
Dual Flip-Flop RS-4205
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—O A+HOV(A)

68,000 68,000 68,000 68000 68,000 68,000 68,000 68,000
i D,P GNO
Qi Q2 I Q3 Qe Qs Q6 Q7 Q8
2NI305 21308 2N1308 2NI305 2Ni305 2NI305 2N1305 2HI308
e A I S > S e S S e S R 7 Y R e s SR
& K_ \ \ ‘\ \_ \_ \ MFD
0 1 2 3 4 7 iNeas
T 9 T O * \E L
[ S ¥ U Y W x z =201
MFOD
NG4S
gsoo% L500 1,800 ] 1,800 1500, 1,500 1,500 1500,
lm“s
%meds ?m ¥IN645 %Nsas ¥ms45 %nus %m *m 560
/2w
- OC —isv
12,000 12,000 12,000 12,000, 12,000 12,000 12,000 12,000,
IN64S IN645 ING45 IN64S IN645 IN645 IN64S IN645
L_1O— l | X
oo |
J gt O—
H 00
Fe! O
E 0O
UNLESS OTHERWISE INDICATED'
RESISTORS ARE /4 W, 10%
DIODES ARE IN276
Binary ~to -Octal Decoder RS-4151
I T T QA +10VIA)
)
-+ 08B +ov(e!
s RIt RI4 RI19 26 R30 R33 R40
22,000 68,000 68,000 22,000 22,000 68,000 68,000 22,000
D
. Qs
Q4 ’ TN OGND
Ql 02 03 N1309 Qs Q7 08 D34
2N1309 MDI14 MDI14 PN1309 | is0s MO114 MD 114 0563632
0 -662
1 D32
y l J_ _]. R, cwl R-29 l oreez
R6 C3 |C4 RIO RI3 IO 0 OUTPUT | 500 ClE : 2 031
1500 1,000|150 3,000 3,000 Si50 FFA " 1,00 150 3,000 3.0005¢23 -
5% T T 5% T b % o7 OT 5% % § 150 b-662
‘ " FFB -
E | OUTPUT ii D20
O FFB ‘
ouTRUT 07 8 022 D23
Ind ) ) ct2 ' ‘ ‘
RS o A.08 R9 RIZ D13 ;0‘ MEE RI7! Rai Rz4 &.02 R28 R31 D28 Kczsl R3g | R42 co0
750 D-664 1,500 1500  -664 T~ Siodo 730 750 D-664 1500 1500 D-664 M0 232 000 | 750 aw
5%, 1/2W 5% 5% : 5%.2W 5% V2w r,'. 5% i %
Iy : i 2w o5y
¢
R4 03 05 D0 Jos DI D12 grig R20 R23 17 [o19 Joie D25 D24 (076 1027  p37
1:500 2R A A A0 3 4 1500 1500 tsco  ole £33 3 24441 1500 |
%
- ps {— Wvﬂ»—/v\/vj ——AAN Je——F AAN—4—O 1 OUTPUT
R3 3% ce | <7 FFA
1,500 L L3% 330 | 330 .
% Fo 1 L W ﬂ53§0 PULSE
y —Cis - I
PULSE R2 cl co | cil = "OMP FFA
HIF o5 5% ‘_3‘3(0_1 coupOF’Fs 330 ‘Lsso R fr =0 lyy ,\f\z‘\’ - o1 (HFT
8-A20 IN ,-E-—A Te o7 . ] "
iR ! 5% 5% ce 330 1500 5% | omnjp e
1500 5% g 24 1IN
4
- s Re $cia R34 30| Mo
K 00! MFD 3000 5% RIS 330 3,000 j€ 1500 5%
CLEAR FFBO—) k- AN 3,000 5% ’I 5% i -
UNLESS OTHERWISE INDICATED 1 cs ci7 ¢ 22
RESISTORS ARE /4 W, 10% ~.00" MFD 700! MFD 7001 MFO
CAPACITORS ARE MMFD I 6 6
DIODES ARE D-00! he v x
FFB SET FFA CLEAR FFA SET

Dual Flip-Flop RS-4205



Triple Flip-Flop RS-4206
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27

R OAHOV(A)
X -
EJ/{";QQ v -0B+I10V(B
. pe s S 3 —9— —OC-15V
Do Jz || T e ot sl T D GND
RIB R37 R
El €7 E8 €13 El4 El8
229"‘% %r-nso F-i50 22,000 F-180 F-150 F-150 F-150 2000 WFo 080 s
ol Q4 alo al —
—| 4
r—‘|:2(5 D862
% a5 a7 s @i Q12 L) oI5 o9 o
- Des
=c2 4-,(: 470 < 470 =c24 D-662
'ﬁln RI7 R%g RSO WrD
ahy & e 015 035, 5524 |3 D44 060 & 066 0752 o pez
canmy O v 1 0-664 _ D-coadk 1500 b-664  D-geadh 0-664 o-se-:f % b-é62
R4 5%
35805 43090 DIl oi2 D14 pae D42 D43 os! D63 Des o079 D82
5% 5% RI3 RI6 Qé R34 R43 R49
R
3,000 50 760 750 780
3'5 S| EO izzw D26 K 172w %% 2w QL 2w O ROQ
> . H—— s 5% 8% * o |surFER
DI AC > ® | v
o R9 CARRY D24 == ,,:’s\év\
v 1Lc3 1500 'I IN O— CR-330 (AC1)
[~330] 5% Z (ACO)
02 (MBI)
i o 037 {MBo}
3 R8 ”::01(‘# (MAD
CARRY - 5,600 1,000 DI3 r-——(MM
INITIATE 33‘1 o
Rl v _aooased [ R, Lo E12 fa2 EI7
1,500 CLEAR 3,000 1000 - 3,000 R-: 8y
5% p |08 oo AC v27 |psa | V5% wen] DagQ CR-330 2peg 5% 0703332076 | |B%eacz0  py
RA ¢ 7 Pt RS J RK ﬂ—l (——OPuLse
Aw D22 ¢ g 058 330 SW-MA
CARRY 100 W “ T &S0 AC-MB D2 MB-MA
ENABLE RE i Fj" RS2 U
Yo4 6,800 DA RR Do 5 LEVEL
PULSE MAME o15 1,500
DIFF RT D2t Pg?_‘, R24 1000 &0 CLEAR CL
Ao3 MP ¢ A i ~OPULSE | patA
RX D3z | 1800 R33 MB D52 RL El6 ADDRESS
B RIG 5% 2 VR CR-330 R MA
1 3,000 5% cig ——OLEVEL
COMPLEMENT ROTATE D20 E 16 D57
ULSE E4 R32 RNO- D-664) ,000]
JO- CRA PULSE R39330
RIGHT A 399K | oata v 2800 5% 1 P
ROTATE MB O— D64
LEFT LEVEL Y CEVED v TN
EQJQI DI9 [CR-330[D31 rM | €13 Dol D47 |CR-330| pse 1 VAN
O It I~ ' % D86
1\ Ll Lo S |
CLMESAR 1,000 RP O- ¢
\ |+) 4030 silgr D46 D55 . Dee D74
= o i €S
€2 comp E9 MA
,.EX_A"ELE_C&3?P_ CR-330, éu MB R-330 COMP CR-330
| 6 me D45
! & ,026 D | 036 N o5l
| R22 LEVEL R38
1,00 wy
|| 330 S : AT 208 o% R4l
I I 5% 1,500 1,800
e 31 !Dzs D29 5% RE 050 W "5%
| |33% Jiusco | M8 O
i s | ENABLE 8400
2
L 2 68,000 % R
______ d Y

UNLESS OTHERWISE INDICATED:
RESISTORS ARE 1/4W; 10%
CAPACITORS ARE MMFD
DIODES ARE D-003
TRANSISTORS ARE 2NI754

NOTE: REAR PLUG IS FEMALE

Triple Flip~Flop RS-4206



4-Bit Counter RS-4215
4-Bit Counter RS-4217
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_i cl i c2 c3 Qe
~OoIMFD =~ .GoiMFD “~B0IMFD T oo
a
14 RI4 R2! R28
30002 Wos 3000 > Yoo 3000> Yois 30002 ¥Yois
5% 5% 5% 5%
T * S . 4 % 4 P QAHOV(A)
] I I ~OBHOV(B)
Rl R4 ] RIl RIS Rig R22 R2S
68000, 68,000 68000 68000 68,000 68000 68,000
al oz L5 T3 a5 3 @ a8 OD eho
S Yo
. &
L 1 1 I . L
s —=c6 c7 < Tl e ol | |len== = Yoz
150 150 150 150 150 150 150 150| -6 %113
. S E
oo\ Boo S50\ B3 S8 N\ B3 AN ARR:
5% 5% 5% % 5% 5% 5% 5%
1 1 Yoes
h02 A0 ][?; A07 Aos ][ng Di2 o3 bst_][ 17 D-662
Ao 1550 3% *5% & 06 50 S essj ] 590 o °°° y v ) % Av20
e 5% 5% A % 5% Eg 5% 5% 5% 5% o-ee8 SHY
- 1 1 ] vaw
hd v M
R R
l,so% 233 R35 1500
3% A\~ 1300 2p3g = %
1580 § % 5% 5% Ji500 528
cis ci7 HTx ¥ L —AAN
NN——————13%5 A % e SToXXo A Lea
4 e 1,500 026 1 330
330 30 . 5% v 30 T
33%“ Y25
¥ oﬁ’é & D 250
SET ZERO  UNLESS OTHERWI!
ONE OUT INDICATED:E SE OUT ZEROFFB OUT Ou OK N OM OP QOE OH J
FFA_ FFA FFA EFA S INHIBIT o
RESISTORS ARE 174 W; 10% *¥THIS JUMPER IS NOT INSTAL| i3 ZERO Fre ONE  ADD ZERO ONE
CAPACITORS ARE MMFD DURING MFG. IT IS USED WHEN INHIBIT uT FFC OUT ouT FFD out ouT
DIODES ARE D-664 FEATURE IS NOT NEEDE FFC FFC FFD FFD
®THIS JUMPER IS msm.ltreo OURING MFG TANPARD LOADING OF FFC
IT IS NEEDED WHEN INHIBIT FEATU "
IS DESIRED. TRANSISTORS ARE DEC 2894-4
o
4 -Bit Counter RS-4215
A
1 O +10 (A)
£ p 0 +10 8
\ )
CLEAR co3 R2 R3 4 R4 R é
0 5 R6 RT R8 R9 RI9
2200 ot ¥ 68000 68,000 02 68,000 68,000 03¥ 68,000 68,000 2D 4 gsa.ooo 68,000 3p0C
68000 9 < { 5%
D
QO GND
Q2 Q3 Q4 Q5 o6 Q7 Q8 Q9
D26
¥ 566
08 D9
RII RI2 RI3 Ri4 RIS RI6 RI7, RIS D27
05 3,000 ooog D6, o7 | <3000 3,000 3000 3,000 3 3, 30003 |01z | Yo es2
5% 5% L UL} ¢
pecs| | | 5% 5% < s Tlca s 5% 5% bees| ¢ 5% 5%  jpces
150 ~&l 150 T 150T o =50 A A6
c22
h oI
1500 o4 By 3 oie LIS 3 b1s oie &Ko GEIP § D29
DI3 LR22 R25 )
4 560
5% % % SRes
1500 1500 1500 12w
O-15v
K R29 R3I R33 R35 c
S 1500 5% R30 % R32 1500 5%) R34 1500 5%) R36
I OUTPUT X 500 5% D23 & D24 D25 &
ANA~D-668 po-668 AN\~4D-668 AN \4D-668
coL cn L 1500 clz | g%l 1500 cia L cis L 500 cis L cir L is00
330 330 5% 330 _: 5% 330 330 5% 3301: 322:[* 5%
1t
c20 o2l
UNLESS OTHERWISE INDICATED , 30 . oY 330
RESISTORS ARE I/4 W,10% € € € 16UT FFa
gt::sg:sro:é ARE MMFD ci8 R37 ¢ | ras du or R39 R40
D-664 330 1500 3% | 1500 | OUT  COMPLEMENT o ouT $1500 1300
- v
TRANSISTORS ARE DEC 2894-4 5% 5% FFB B FFB 5% VN 5%
o Ox L or N oM R FF8 ow Z
COMPLEMENT OOUT (IN | OUT  COMPLEMENT O OUT |IN COMPLEMENT OOUT | IN
b FFD FFD FFC ¢ FFC FFC A FFA FFA

4 -Bit Counter RS-4217




Quadruple Flip-Flop RS-4218
8-Bit Buffer Register RS-4220
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8-Bit Buffer Register RS-4220

8 e
CLEAR O— 1t
Y o22 P 023
1 l —OA+i0V (A)
——QOB+i0V(B)
R4 RIO RI3 RI6
68,00 68, 68,000 68,000
<
+- D GND
Q4 Q5 Q6
i
Cz C5 4 :.I-CS [oy gy .0l
150 186 Fso mﬂ MFD
> >
Ril Ri4 RI7
3,000 3,00 3,000
5% s% 5%
i og4 [0S o
A o- & A
D2 %) Ri2 RIS 668 D10 Ri8
[ o> go | .00 1,500 &0~ | [v500 R28
663 s6d | '5% 5% 5% 560
-0 c-I5v
o R29 rR30 |G R32 R31  [Cl R34
N 1,500 1500 (330 1,500 \s00 [330| | !
ml 5% 5% Pl BTN 5% et 5
P oL E lr [oY] ON (Ln K M ow ([s J)
READ IN ZERO ONE  ZERO ONE ZERO ONE  ZERO ONE ZERD ONE  ZERO ONE ZERO ONE  ZERO  ONE
ouT IN IN ouT ouT iN N ouT’ N IN ouT IN IN ouT
D D D D c c c 8 ) 8 B a A A
UNLESS OTHERWISE INDICATED:
RESISTORS ARE [/2W; 10%
CAPACITORS ARE MMFD .
TRANSISTORS ARE DEC 2894-4
DIODES ARE D-664
.
Quadruple Flip-Flop RS-4218
E2 £3 E4 E5 €6 E7 ES E9 E10 En E12 EI3 El4
F-150 F-150 F-I50 F-150Q| OF-150 F-150 F-150 -150 F-150 F-150 F-150 F-150 F-150
4 N N 7 X
Q2 { g3 Q4 a5 a6 a7 a8 Qs Gio ail H a3 X ai4
T 508, 5o 5 o8] 50814 +1 & o :
§ 4 ¢ Op g' il _;_ N % g 27
A Egbese AARX Hgn-w& AR 1[ xbocssh & & & (7 W A PODs! Y 1( A sooessKA K a
o o2 F D4 (05 [06 yoAAAe (08 Jo9 D10 Lon p Pz (ois oA~y [Ois IDI7I08 R beopei 1022 10 D24 025|026 vor D28
ha 7 e Elg
k%0 T ° e T CR-330 T CR"330 T cR330 T
1 | | | | 1 1
) Py < . Pl .
GND DQ
(A)HOVA O
-15V ¢ O——
EXAMPLE CR-330 EXAMPLE F-150 QI o6y _Lc3
r-——————— i L | 2N2714 D-662 r —MF 15 El6
035 W D Ze-is0 F-150
| 6 || _L a | e Y
1 5 I| 150 S 3000 | T 4
5%
| 1500 | | |
5 114
I 30 I s | READ | E21 .
| 4 ! ] z IN F-i50 T
| | 1500 , CLEAR s
D¢ 3 o ! par
| 330 | | ot
| MFD
I 1500 1 ’ 2 '
l 5% I R k
2 | | . D32
} , | | A |:g|.sss S OTHERWISE (NDICATE 5
SIST /4 W, 10%
| 6% __| CAPACITORS ARE MMED
b= —— — b — — ] AL TRANSISTORS ARE DEC 2894-4
ALL DIODES ARE D-664




8-Bit BCD or Binary Counter RS-4225
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08
A
CO-HOV(N
]‘: M T 1 ? —0-15V
' ' —OD
€9 EIO YYY Sen Ei2 A GND
. % F- §F"5° o |o |0 SF- § §F'150 95!9 %%
23¢ 150 , rele7[28 50 | 13l [32 36 (37
" f - \—§ 9 %
| s a9 aio | o | | Qi %2 |, | 535
o-jca Dz bnzea n-i?a
Ll Lal L4 L4l
s Dy P al I
cR-330 [ . des 024 029 ‘[o3s
AN ("""—H—l—-'\N\f" +—t—e—¢o 1’—”-1’—") D- +—t— b-
L b2 £20 $668 E2r $668 £22 4668
h o-668 Xo3 CR-33 CR-0 CR-330
es | [o-ess
CR-330
S AL i T B S PP S B S-S S —
; —0o @ (O~ <L
o]
JO M R s T
KO-
LO

EXAMPLE

CR=330

R9
50

1/2W

5%

AN
~

D50y

v

038

UNLESS OTHERWISE INDICATED
TRANSISTORS ARE DEC 26894-4
OIODES ARE D-664
CAPACITORS ARE MMFOD
RESISTORS ARE 1/4W, 10%

Qi Q7
A 043 D42
0474 & 5cee o-sse*
D-668 i
D48
D-668
£32
»—ICR-330 L
(o] o O
Y4 Y X

8~Bit BCD or Binary Counter RS-4225

c



Quadruple Flip-Flop RS-4231
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EXAMPLE F-150

Quadruple Flip-Flop RS-4231

SET

oERR iltzz00
MMFO Y A 4
. o 013 D20 D29 D36 OA+IOVIA)
e -OB+10V(B)
R7
1,500
5%
~ e D GND
Q9 Qio Vo4t
5-662
. L4 |
2
ca =&
Frol L = Qe E18 = = MFD
F-I150 F-150 v
040
— ——4 D-662)
E K
RERD SHIFT SHIFT ]%39
D-662)
hoze
i D-662
a Y ¥ Y 7 A 7 3 b 4
R2 DI R3 D2 DI6 D19 D24 D28 D32 D38| o
1500 [P-003[ Sis00 [0-003 ID-003 p-003 0-003 D-003| D-003 D-003 RG
5% 5% 560
172w
'R I W § . 0 6-15v
[y I T I .
! 07 =R L on 015 b 18 023 = - per b1 L L a4
Bl < 3 » < Ty <€ »! ¢ 1 »!
1,300 L L Ll TN Ll . Lt
5% [’} -
la 0-003 €7 EN £16 E20
¢
] [
S { ’ L ] ] VX
| D-003 E23
T g F-150
g 1 ]
4 E6 EI0 €15 é E19
F-150 06 cio DI4 017 022 D26 030 D33
id
L .
» S =
B%%s A B U AN R (A 7T
05 09 o2l 025
& » & »l
I} L4l . Ll
% % - g % % ? - %
|
| UNLESS OTHERWISE INDICAT ED- oF OR [ és QM o QU or  oT ov Qv Qv ox
| RESISTORS ARE I/4W; 10% z 2 eE 2 g g & i o & N £ =
| TRANSISTORS ARE 2NI754 2 re - | & & & [ . v g
DIODES ARE D-664 > I L B *8‘ [ 5 5 o 2 5 . = v
| CERA CIRCUITS ARE CR-330 2 v 3 2 5] g 3 > 2
| 2 ° oY pt : : . o & o C] o]
I T o -, : 2 - ° - = ° S r
i 3 ' Tk ror 3
-
| w o8



Delay (One Shot) RS$-4301
Integrating Single Shot RS-4303
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——C) A HO (A)
é 8000 47000
<
vo — ~4—OD GND
J: .0l RIS D0
NFD 12 D-662
20~ a Q4 Qs ot
a2 2NI1305 21305 2NI305 D-662
3,000 5% )
Y D2
\O, D-662
o3
680 D-662
X O
09
l 2 3 +F
c2 2 o3 D
4
& #0° o
1 4 ,5;70 1 4 e
i Tl+ T3
S 12023 12024
I R7 Re
2o $%00 20,000 < 66,000
N o
Y 5% ;
4 ! s kL
L " T
RS D4 RIG R20
1880 0= s.soo§ gazo a7 220
% P 5% 5%
UNLESS OTHERWISE INDICATED: =
RESISTORS ARE 1/2W; 0% Loer
CAPACITORS ARE MMFD T
DIODES ARE D-664 ——Oc -1V
Delay (One Shot) RS-4301
-OB+OVIB)
RI RI7 R2I R24
2080 %.o.%'& 10550 geso 680 pig 68000
;?0_““’
Q4
D6 R23 )
26541 0-003 560
c7 o~ ois
T2 . a0 jau ¥
Qs | o6 DEC_ | DEC
B 163t | 1641 2894-4] 26944
Cll | R20 s I o4
R 1% a2 |+
B 8 T
a7 a8 Q9 ~ 39
bec: DEC 2894-1 | 2N3029 ' Two s 2
3 Y ’ 08
D~ p-003
RIS QRIS ¥
%Looo és&oo o
< 5% <
y.>
10990 y oo
-y
[ [~:] =l1ce -lco > > >
o $Bo| = & 1k 1 7% S5 B 2
+
2 % T Te R T & 2 | &,
. Py 6 & o $ $ o Y
UNLESS OTHERWISE INDICATED: Q Q 9 ¢ ¢ % G g ¢ Q
RESISTORS ARE 1/4 W; 10% ONE OUT ZERO OUT
CAPACITORS ARE MMFD

DIODES ARE D-662

Integrating Single Shot RS-4303



Variable Clock RS-4401
Crystal Clock RS-4407
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FOR VALUES LI,CI,C2 AND CR-,
SEE DRAWING CHART A-00517-2

cw e O DL,Z GND
20000 85
1550 ——or c9
= o1
x Turo
R7
R9
Rl 4+ 35MFD = 1o
470 —{———owm
DI
o-e62 oo 35D o=
v R MFD
cs
(390
2 - F
p-eez 02 uFD T
ca b .
o . {¢ On
MFD 7
.0027MFD
03 ————"—0u
D-662 ) \ \
Q2 k Q3 /
MDIi4 2NI305
2e aq RH 2e 1 o3
680
i
o3 1 4
T T2
R3 T2oz2! 12021
820
"6
100
5%
y —VvVW O C—isv
UMLESS OTHERWISE INDICATED:
RESISTORS ARE (/2W; 10%
CAPACITORS ARE MMFD
.
Variable Clock RS-4401
I QA+OV (A)
OB+0V(8)
RIC RI2 RI4 Ri6 J l
2200 < 2,200 < 27,000 33,000 L c5 ce
5% 5% .0 o o
MFD MFO
~00 GNO
RI7
05 33
R ]S RY 0-001 5% e R2I
4,700 4700 o e 3,000 > L 15
INT48 b 5% MFOD
39v RI8 )
120 5
5% A
Q5 13 Q7
MDII4 MOli4 2NI305 i
Rr2 R4 R? n T |
100,000 i.(slg'o [ 2,200 i
ol Q3 Q4 RI3 J:ﬂ
2N1305 2NI1305 2N1304 1,000 e
e il |
c3
d'w’ﬁ% ca |
_I | 220 y T l T2
12020 T2024
02 ‘ 04 2'3 a 06 20, T
2N1305 | 1 8-00! 0-00i
° ! 3 3 ! 3 ¢
L re Mp2 SRS R20 +
cl L c2 3980 ‘Nrag < 560 :9'6 as S
T %0 | "6V
RE RI9 azzo 5)’9 .
UNLESS OTHERWISE INDICATED: 470 330 22
RESISTORS  ARE 1/2W, 10% 5% 5% ""’DT
CAPACITORS ARE MMFD 4O C-15v

Crystal Clock RS-4407



Pulse Generator RS-4410
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—Q A +10V(A)
R6 OB +10v(B)
2,200
] R RIO RIl
2,200 < 27,000 33,000
5%
D GND
RIS
33
oy 5% 05
lec3 D-662
=<.00!
MFD
RI4
120
a Q2 5% o3
MD 114 MDI 14 MDI14
R7
1000, LG
) S T 'mFD
i T
¢
c2 220 T2039
D2
2e
0-001 4
RS
350 82 ! o3
)
KO ~.0l
RI3 MFD
120
5%
R RI2
Boo 220
%
c-isv

UNLESS OTHERWISE INDICATED.
RESISTORS ARE [/2W; 10%
CAPACITORS ARE MMFD

Pulse Generator RS-4410



Dual Sense Amplifier RS-4554
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n O A+IOV(A)
S e 0B8+10V(B)
Ri4
4640
1%, MF
RI0
22! $8 wFp RI8 R28 R40
1% MF 3 39,200 6,800 68000
—J¢lov 1% MF
D GND
F o .
O R22 pi2
1,200 -
SIGNAL % e ¥o-662
INPUT a4 R24
O—e- p oW Qe
1 RI7 R21 R34 4 —— DEC2894-3
s \5 4,640 4,640 1,500
0022 1% MF| % MF a6 5% Q4 RSO cis
i DEC2894-3 220 ol
] — 5% MED
R2 R4 D
270 Sero R co & 0-003/6-003 ir2w '
0022 J ai2 ==clo [ T2 1€ Pr—7 T4 e
MFD [ “Tho00 p2 o |1-2018 AD0  ,lT-2 o Ol
J¢ 0-003 e, *3 0-003 “s, FD
PULSE
R . raa Qras S|, OUT
- 270 05 QI00POOR 220 P
D-003 5% =
[ >
R? RI3 R26 R32 ™
4,640 4,640 330 5,600 R38  |c12 AR42 R49
1% MF 1% MF 172w 3,000 L 82 $2,200 220
> T b
H OK (])L cev
PRE-AMP LEVEL PULSE
OUTPUT ouT N
Ri2
4,640
1% MF
RI6 R27 R37
g 39200 6800 68,000
1% M
x .
o—y
SIGNAL
INPUT F Q3 IRBaOa
Pl 172w
Y R33
c3 S, 1500 Qi3
OSFZDZ Qs Q9 5% DEC2894-3
RI R3 ¥4
270 210 hy 1
ﬁ e = 6o
DI T
MFD Q7 Qlt B ~
K I F D-003 20 2
R36 [} 4
- 270
UNLESS OTHERWISE INDICATED:
ESH ¢
CAPAGITORS. ARE. WMEDc RS il Ras R29 A3
TRANSISTORS ARE DEC2894-1 4,640 4,640 390 13,000 8,600 PR35 | ci R4l R47
™ ME 1% MF 2w 3000582 $ 2,200 220
# 2
. ——
e TR ¢
PRE-AMP OUTPUT LEVEL OuT PULSE IN

Dual Sense Amplifier RS-4554



Pulse Amplifier RS-4603
Pulse Amplifier RS-4604
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~OA+10VIA)

1 08 +iovB)
B oo $2ono $%hoo
Siow Siok Q0%
Q0 GND
Q7
2N305
[
L0l
R23 .
10 T wro
0%
<
R
Qs R26
2NI1305 .°°°-L 9 ciz |
80 0l
NFST
e L
o =
NFD
"
e~
o3 +
N
bl D-003
Ll
UNLESS OTHERWISE INDICATED: QR9 RI2
RESISTORS ARE 1/4W; 5% 1500 220
CAPACITORS ARE MMFD
c-18v
oo
Pulse Amplifier RS-4603
02 gy RS o8 yore R1o o4 Yo R33
cs 330 4700 cI0 330 4700 CI6 330 4700
-IN d ] -IN it " an _zm : * Iz
& 330 2N27I4 o 330 " s 330 2N271
ro)} q o3 ﬁ,, ) > ol q
+IN +IN +IN
RIG R30
1,500 1,500
Fo - 5% 4
5% 5%
* * QA +10V ()
-OB+10V(B)
R24 R38
R3 RI3 RI7 R27 R3l R4l
530 68,000 % 1500 “‘°°°§ éea.ooo 1,500 68,00 268,000
5% Q2 < 5% Q5 < 5% Q8 < . 00 oD
gelc zebsEc C RY zr?agoe e | zeD S R23 zn??oe N 1 zansic R37 z»ﬁgos ]
DEC DEC
28944 %‘WW 2894 58,000 2894- 58,000
Lo -|_ RO ’ u '
> foz2
cr2 l ci8 %
c2 R7 ) j_ l R2t R2; :j_ ol = cia R3S O R36 j 0l —| |0-662
150 3,000 1,500, 3,000 1,500 cu MFD 150 3,000 1,500 c7|  MFO Joe
5% 5% 5% 5% 5% 5% 1,000 !! ,‘-.OI
T2 ! T3 02! "TmFD
KOrH | DEC WO | DEC D-662
& e 12037 s 2037
270 325 270 r 3OV v
b5 ol bz D?szgz
DI zi e
LIEY Y +
Ri2 R26 Q' DICa L 40 1€ &40(
xos 470 y o T Aois R40 Yoio
470 470 AN
3211}0 D4]i ]IS DIO]E R29 pie
3000
R4 P R28 3000 RA22
5% 120, 5% 120 5% 120
5% % 5%
2w 172W 172W
R4 2 g Ril Rig R20 R2s Rz < R34 R39
1500 {71,500 180 1,500 < 1,500 |80 1,500 <1500 180
5% O'ser V2w 5% 5% 3% 1/2W 5% 5% 5% 172W,5% S c-msv

UNLESS OTHERWISE !NDICATED
RESISTORS ARE 1/4W, 10%

CAPACITORS ARE MMFD
DIODES ARE D-664

Pulse Amplifier RS-4604



Pulse Amplifier RS-4605
Pulse Amplifier RS-4606
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—Oa+iovia

5%

e

R4
€8,000 0
os c2 GND
NO—O - H—_)l___
2200
N O—O R10
o—o-o Pt e el PN
P ‘/'9 Lg! ) ID? T ] 2NI309
R O—O D-662 D-662
D4
so—0-0—P1 Sm ~20
, 1,500 RE 10
To—O 68,000
03
Vo—0 - O—PH— Qs
vo—o’
D2
wO—O - O0—Pt—4¢
s
x O0—C o | T4
o) T2024
YO—O - | e .
i’ RS
20— 250 me
t 1 4
Rl
12,000
A )
AN ﬂtﬂo o by
H 013 “OVMFO OIMFB
1d—
[ d
R? Rl Ri6 RIS R24 Rr27
1500 220 1500 220 1500 220
5%,172w 5%,l/2w 5%,172W 5%, 12w 8% | 2w 5%, 172w
UNLESS OTHERWISE INDICATED: +—Oc -I15v
RESISTORS ARE 1/74W; 10%
DIODES ARE D-00I
TRANSISTORS ARE 2N1305
CAPACITORS ARE MMFD
ope
Pulse Amplifier RS-4605
c8 330 " cIs 330
()—{; ré
ot ’fm * o’u‘o lim D19
ci 330 ! 2
3 O +iov(Al
| 1 OHOV(B)
R2t RrR22 R39 R40 3
) S8000> 268000 A 006> >68,000
1500 5% 1500 5% [}
—O— GND
R38 Ql2
68,000 2N1309 028
W0-662)
R42
3000
5%
R43
1500

R28 R48
180 1/2W 3000
5% 5%
(—
D24
R33 R3S €20 |gsy
4700 1500 4700 ol Fo 350
5% v o 5%
ci9
R49
a3 Q7 3305 300
2N2714 2N27i4 RSO O 5%
1 100 D26 UNLESS OTHERWISE INDICATED:
cla R
3 S50 z Pt RESISTORS ARE 174 W;10 %
LEVEL IN D25 CAPACITORS ARE MMFD
!DW N DI® TRANSISTORS ARE DEC 2894-4
: 09 T 4IN DIODES ARE D-664
r
LEVEL IN —0

~15v]

Pulse Amplifier

RS -4606



Level Amplifier RS-4678
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T T O A +i0v{a)
»> ° — OB +I0V (B)
ésmzso 20 %3 24 R26 é 5%
3320, 120,000 <3320 120,000 $3520,
oz
D GND
d CH
“T~.01
MFD
4700 b 4700
10T ais
2N1305(RD) lzmsos(am
Q1o Qi OE-ov
I
\DEC€3009 [V \PEC3009
D6 D8
D003 07\}‘5 0003
14 p-664 P14
DI3
¥ pesz
. ) S e S o
3,000 3,000 i 3,000
5% 1% MF 5% 1% MF 34 1% MF T 1% MF 3000 1% MF bsez
¥ oee2
¢ oc ~15v

UNLESS OTHERWISE INDICATED:
RESISTORS ARE 1/4W;i0%
TRANSISTORS MARKED WITH (RD} ARE SPECIALLY TESTED
CAPACITORS ARE MMFD

Level Amplifier RS-4678



Teletype Incoming Line Unit RS-4706
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&,

ol

D65
D-003

RIS6
12,000

yo-662
D-662

SHIFT PULSE ?ng SHOT
1 > >
Rl
RI3

R 47

BIT3 BIT 6 BITS
Ri24 RI52
. B o ' [ b 3B _g
........ 0% . O -=~-- ———0 i T it A+10V(A)
I
T. BIT 3 Y BiT6 Y BIT 8 ey ‘
. ’ D GND
R42 R70 R74 RI23 RI27 b
68,0 58000 68,
0% |ais Q15 PO or o1l -10% $995° 06 a5 it
I I
R4| R69 R73 Ri22 RI26
pao| & D48 | & i 4[
R40 RIO8 Ri2l RI25 RI39 RI43 RI49 RIS
i D39 ]k L D43 047K |K |09 pse A | &K |oss Y c.
RI20 A Y
RIO3 AN 137
G RIID RI38 138
L c c33 ca cal r‘ 42 & ca3
| IV TV I cas 3
T [Biweo| | Boie oSS Boz o L VG ol Boso i _E] ol 59 o T
; 8 71d)) MFD ; J MED MFD

p
W CLEARFLAS

INC O

ACTIVE

RIS
3,000

R65

R53

F 3 D10

Cl9

TR <

2,200 ¢

REF BS-4706

UNLESS OTHERWISE INDICATED:
RESISTORS ARE 3,000 OHMS
RESISTORS ARE 1/4 W
RESISTORS ARE 5%

CAPACITORS ARE MMFD

OIODES ARE D-664

TRANSISTORS ARE 2N(305

Il IS TRANS-ELECTRONICS CORP #)762

oS
CLOCK

DATA

ENABLE

ACTIVE
M

DI

A
-0~

Teletype Incoming Line Unit RS -4706




Teletype Transmitter RS-4707
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ouT 2 ouT 3 . e ouT & ouT s ouT 6 ouT 7 ouT 8 ENABLE OA+I0V(A)
R34 R37 R43 R4 RS2 RSS R6I R64 R70 R73 R79 R82 RB6 Rl RO7 RIOI
68,000 68,000 68,000 48,000 68,000 68,000 68,000 68000 68,000 68,000 68000 68,000 68,000 68,000 68,000
° O D (GND)
Qi6 5 Q4 Qi3 Qi2 ail ) Q7 a2 Q!
wos
0-662
D46
¥ 5 %62
R33 R36 R42 R4S RSI RS54 R69 R72 D47
3,000 3,000 3,000 3,00 3,000 3,000 3,000 3,000 ¥ 662
4 4 -~
R32 DI§ R4t 020, R50 024 R68 032 A 036 &DM
3,000 ossa“ 10 t>-eseii 3000 D-668 4 3,000 D-668 o~esa‘
™ R35 P R44 A02% 53 K030 7) AD34 R8O
Y ¥ njesel 3,000 D-668 3,000 0668 3,000 b-668 3,000 3,000 S
o7 |A| ,R4aQ o2 || ,R49 D25 RE7 033 | K| ,R78 037|4
3,000, 3000 00 D661 300 -
3,000 raoPes8 | 3 paBeeR Tl 3000 |1 .8 HIRR 86500 O R
3,000 6% 3,000 3,000
L I L 3 Xos & ,7000 o34 $ 5353000 039
€10 cil ci3 cia LlLcie cz L]l ce czo 111 c22 cz3 (L cas c26 ——|-Lc28 c29 - A%
T-OIMFD .01 MFD“T~T~ 0l MFD .01 MFD |7~ Ol MFD .0l MFD T°| .01 MFD .01 MFD 3| T .01 MFD 01 MFO ™| 0I MFD .01 MFD |01 MFD Of MFD T £ O
Lce R23 c7 " R38 1,800 - R47 RS6E RGS R74 RA3 ENABLE
“T-0! MFD 3,000 .01 MFD H = J clg X- K g2t EVNO c2q =Y z cz7 VWV -Oy c3z -
o2 N2 §R T 1500 W3 336 h500 (N4 330 k500 (us 330 1500 |\ $£022 1,500 N7 8 335 T
9 OUT I D-6EA oF| 33  OUT LINE - SHIFT PULSE _SHAPER
R28 R22 RI8 R3Q2C2 - ] oy RY R6 READ (N PULSE RI59 rise ;088w
68,000 68,000, 68,000 68,000 Q680 ] %E\gfg 68,000 68,000 INVERTER 68,000 68,000
. 03,000 .
Qe Q24 Q27 RI55
DI2 Q7 Q26 :
0'659!! Q23 GA439 2NI308 3,000
2NI305 RI58 €50
o - 660
Ra7 R2! N READ IN EAA4 oes sl
3,000 3,000 A o b
Lo IN I L o
T L
os K ree Res 0% 325% 664)
D-668] 3,000 3,000 RI Ril RIO [ N
R24 5 3 750 1,500 2200 i; D4 RS 1,500
R29 0—1—~/Wh c 664 V2w 750
1,500 3,000 [ IMFJ 1,509 ] V2w : |
0 T_ NI F RO ¢33 -CRioa g L o% -
T ___INLT 9
e d &% RCTvE Tmigs eose ] SHFT Ao ghggg
SOLENOID DRIVER BUFFER 124_3.000 OUT s INYERTER FLAG
J_ Rus FREQ.  miig RI22 RI23] R132 OUT 2 gj33 RI40 RI4 RI43, RI46 RI48 RIS3 RIB4
68,000'V+ 680 68,000 "%,3%0 68,001 68,000 68,000 68,000 68,000 68,000 68,000 68,000 68,000 66,000
T .
637 Q33 032 cas Q31
;‘,‘,’oo 2N1305, €80 2NI305 ko5
c4
RI2t RI39 Cc45 R144
D57 3000 \3.000 '5°,P 680 3000] Des
D L
RIO2 Rug. Ri37 Ri42
foso Sio000 ;| 3,000 3000 Rias
1,500
D58 D60 D6 D64 D-668
0-668] T To-6en
RI25 RI3 h
2 0s Wose 3'0°0R|Dz§,2 YL 3,000 Y12 Lesi 2 ja7
v M “-—{\ ¢ Y5or Y cae 1,500 g 3,000 M 2200 YL, 200 12000
OUTPUT ouTPUT 2'533 T 0% ’ 2200 T T 3000 cal =] cLoCK . o
B c38 €40 2200 069 D72 D73
AN 075'4 2200 2200 ) S5 l P b-o03 0-003
3,000 o o ¢
UNLESS OTHERWISE INDICATED: ] R T T P
1,000 1,500 8 3,000 QHM RESISTORS ARE 1/4W, 5% ACTIVE WAIT CLOCK CLEAR
ALL OTHER RESISTORS ARE 1/4 W; 10% ? EAG
DIODES ARE D-664

TRANSISTORS ARE DEC 26/94-4
CAPACITORS ARE MMFD

11—1S TRANS-ELECTRONICS CORP¥|762

REF BS 4707

Teletype Transmitter RS-4707



22-Pin Plug Adapter with Bus Driver RS-4801
22-Pin Plug Adapter with Bus Driver RS-4802
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+IOV(A)A O

-isvc O I L >4 T I
R2 R3 R4 R6 R? RS RIO RH RI2
gss.ooo §I,500 ézz.ooo 68,000 $ 1,500 gzz.ooo %sa.ooo %n.soo 22,000
5% < 5% 5%
N0 0O Qi Q2 Q3 Q4 Qs Q6
2NI1754 | 2NI3, 2N1754 | 2NI3 2N1754 |2N1309 RI3 RIS 7 0 el
c2 cq ce a7 a7 a7 ar 47
[, ] L, | [, { Sa-— »
g'o RI Rl 4 ICQ) gas  -OIMFOW . 055 gns & O MFD !F
T 3000 By 02 3000 Po3 pa | T'%0 <3000 Pos 06 R4 RIS RIg ol Srez
5% [ 5% [ 5% 47 47 47 47 a7
E O a*
—O B*
F O— ~Oc*
HO O E*
JO- O H*
J*
K O- O K*
LO O L*
Yo, —~O M*
N O— O N¥*
PO O p*
RO O R¥*
S O— O s*
TO0— ™
uGo O uy*
v O— -0 v*
wO O w*
X O— O x¥*
Y O— O v¥*
20 O 2%
UNLESS OTHERWISE [NDICATED:
RESISTORS ARE 1/4 W; 10%
CAPACITORS ARE MMFD
DIODES ARE D-662
*INDICATES BACK PANEL PLUG
22 PIN AMPHENOL *143-022-04
. . .
22-Pin Plug Adapter with Bus Driver RS-4801
+10V(A)A O T
-15v C O >g > 4
R2 R3 R4 RS R6 R8 R9
68,000 $1,500 22,0005 330 330 1,500 22,000
% % 5% % ézw 2w 5%
(GND) D O » *
Ql Q2
2N1754 | 2N13
] % W sw| o sw| sw| sw| o
l%:.') RI .0l MFD
3,000 RIl RI3 RIS RI7 RI9 R2}
5% _.o‘|— gav §47 é a7 ?47 % 47 % 47
EO O 8*
—Oc¢*
FO— —0 0%
ﬁl) E"
HO O F¥
J O 0 J*
KO —O K*
LO —OL*
M O— O M*
NO —O N¥*
PO O p*
RO —O R*
s O —O0 s*
u O~ —O0 U*
vV O— —O v*
wo O w*
x O- —O x*
Y O— —0 v%
FXo! —0 2%

UNLESS OTHERWISE INDICATED:
RESISTORS ARE /14 W; 10%

CAPACITORS

ARE MMFOD

DIODES ARE D-662

*INDICATES BACK PANEL PLUG
22 PIN AMPHENOL %143- 022-04

22-Pin Plug Adapter with Bus Driver RS-4802



18~Lamp Bracket RS-4903
9-Lamp Bracket RS-4904
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as Q7
D E
Is %17

—

Qi
A 8
T I
Q2 Q4 Q6 Q8 lQio | Q2 lqa
M / N P RO—-Q S TO_Q u
i 12 14 16 @ 18 110 %12 14

——y

p2l
®

Y
O-15v

UNLESS OTHERWISE INDICATED:
TRANSISTORS ARE 4JXIC74I

DIODES ARE D-662

INDICATOR LIGHTS ARE
DRAKE¥|(-604, DIALCO ¥39-28-375
ELDEMA CF ZWT-1762

18-Lamp Bracket RS-4903

GND NO—

DI

D-662

Ql Q2 23 Q4 Qs Q6 a7 Q8 Qs
A B C DO—Q E F H J K

It I2 I3 I4 15 Is I7 I8 19
-15V MO~ . & . —— . . _

UNLESS OTHERWISE INDICATED:
TRANSISTORS ARE 4JX1C741
INDICATOR LIGHTS ARE ONE OF
THE FOLLOWING;

DRAKE NO. 11-504

DIALCO NO. 39-28-375
ELDEMA NO. CF2-wT-i782

9-Lamp Bracket RS-4904



Inverter RS-6102
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| - » OA +I0V (A)
R R R 38!
R31 00558 100, 100,000 100050 10Q; 100, 100866
Ré RO RI2 RIS RI8 R2 R24 R27 o3 cta
68,000 68,000 68,000 68,000 68,000 68,000 68,000 68,000 ~ .ol .o
MEFD MFD
. . _ [}
GND
at Q2 Q3 Q4 Qs Q6 Q7 Q8 Q9
oI3 D14
m f ¥ocez |o-c62¥
VTV T T TR ) TN NNETS
2
Yoo fpec2 ¥ | MO
I . | °&° L gou | ooy
c2 R5 |C3 RB [Ca RII |C5 RI4 | C6 RIT | C7 R20 C8 R23 |C9 R26 wep T D-662 [D-622F
56 3,000 |56 3,000 | 56 3,000 | 56 3,000 | 56 3,000] 56 3,000 |56 3,000 |56 3,000
5% 5% 5% 5% 5% 5% 5% 5%
y.0io | D7y
D-662 {D-662 T
F - L —ON p—or o b ov $—O x 0z —
& 8 o TR R o 3 AR
H T K T M 0 (‘) S ? u ? w ? Y e
ol
D 2 D3 D4 D!
L 0 5 D6 o7 o8 D9 WD
4 [ i < id
RI R4 R7 RIO RI3 RI6 RI9 R22 R25 R28 R29
1,500 1,500 1,500 1,500 1,500 1,500 1,500 1,500 1,500 560 560
5% 5% 5% 5% 5% 5% 5% 5% 5% vew 172w
vﬁ’g-lsv

UNLESS OTHERWISE INDICATED
RESISTORS ARE 1/4W, [0%
CAPACITORS ARE MMFD
TRANSISTORS ARE DEC 2894 -|
DIODES ARE D-664

Inverter RS-6102



p F D E, Eo B
MA D‘ISABRIE.ED DURING l ] l L |
ENTIRE CYCL - i —_
g MNTACK Rl INTACK. INCREMENT RCAEMENT
JMP+JMS  JMS  JMP l l mBg MBS ‘r——MBI l INT.ACK INT.ACK. l REOUE REOb%ST
' | [MBsno"MA MBs. *MA] [MB: ﬂ*MA O—Mp [+1—wma] | DATA
o) 541 ! 5-11 5-11 — l —
(a5~ wg] | l | o—-MAo-al “o;m%]l:—-[— l | #DDRESS
TMB o-Ma ‘
Ry | IR | o l SPO [o—erin
Tl 0 —MB MBS | MB} 0 —>MB v o
0= SKIP JMS ’ JMS (
. LOAD
C+1'Boq | ‘ | ‘ , I ADDHESS. CONTINUE | START
. z | | EXAMINE
[Mag 4 goM !
NS | L -
T I 0-+INTERRUPT ACK.]
2READ . l I ‘
L i T___ N | oca TAD,AND, 152, l | paTaOUT § DeTAIN ggmls&
. MEMORY | - { SPI 0 —eMA|
MEMORY MEMCRYJ — 0 —=MA
STRO|BE— STROBE ER‘OBE INT ACK. STRCBE } _J ; l e Obe 'DATA NB L_~_|
T3 TNT. ACK: + MBl g |_A_] START
3 MB AC - ’
~ =~ TRANSITICNS _JMS_”R TAD < AND "152 JMS ‘ IO—'NB o__.MBI
} = T %’ 1 DEPQ3IT
. . I ]
| = T INT ACK INT.ACK. EXIAMINE
SKIP l ] JERID S S I U
SKIP . S 1 |
115 NE MAQ_, MAL l PA_BF;_ALF ADD] Meleac] [+ —=wmg] l [+1 =] l -
l +] —=MB WITH AC 1; ’ DOC-/-\
T4 |2l .‘ | ]
INHIBIT ) | ‘ | MBS l o=
o TRANSITICON _.Y_ \ —
o | | = | | SP2 | [sr=me) ||, Lo
| ‘ | I 4 [—e,] [I—E,
L | .i | |
- \\ ‘—-‘—1 I l ' L i | —_— ]
15 N M 1082 ‘ ; l ) A=A | 1
i : 0—L
R|ITE '
! | | : | r Fed
{ O—=INT D_ || -
~o e Jr_ ! to SINT P !
s T g — . —_ ———— _ ——+— ~+—- +— —_ 4
| - | : ; I L
, !
MBo l ‘Ac CARRY | —
QP4 l JMP P ! f I ‘ [0=+IT.ACK BRKRGST | BRK RGST SP3
) ! ‘! | —» P ‘ JMS J‘M—c: E_—’P Ii—_‘_-’_g_]
6 L=—=7 BRKLB_GSTB__J_BK__@ST t T
N STOP x [1—=g]
O—AUN RSy R l I
) % —£& | | l==5 [ —T—B] (—r]
| i | | |
e Tttt T T *1B CARRY ENABLE
= —a

T

NUXT CrC' E

Flow Diagram FD-D-5-0-2
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KEY CONTINUE

KEY
LOAD ADDRESS

KEY START

KEY EXAMINE

KEY DEPOSIT -

KEY STOP

SW. SINGLE STEP—

SW. SINGLE

INSTRUCTION

—

SN

O

KEY ST+EX+DP

U KEY KEY ST+EX+DP
— & ®LOAD ADDRESS
1Y y—® KEY START
X 1—®KEY EXAMINE
W [ eKeY DEPOSIT
— ———¢—®KEY STOP
Ca—-—ro Sw. SINGLE STEP  KEY EX+DP

— C\-———————T—-‘ SW SINGLE INSTRUCTION

5
|
I
| o
i KEY EX+DP
!
CT
|
RUN STOP
|
|
|
|
|
|
|
|
|
]
|
I
-

INDICATO
B2 O~ 1 Y D
Ico7 | R 4S ]
g
$3.3K 3.3K
1077 ] IR S ]
- —— - = — = - - - - - = = = = = = — :
f42|5 -1
1DOI |
| T%L%J l P l
I f
: © run ! | Oro-r! | !
S S 7 S S | -
lazs 4P 1 | R 1[—:‘”5 z
| IEQ2 JO-HLT | D12 |
[
| | |
Tp6 —E SP-3—¢2 ! '
T ¥ | | |
" F T ! |
TP-5— <p Y lees |
| J \ | :
sp-0 —H& . RESTART 1 —W et " -
| KA 3 | !
PWR __IM - Y O R X, '
LR I - RESTART 2 P t 4 ——J— i
N L jz Y |
I . 5 K !
| 10K KEY IO-HLT i
| CONT )
RUN -15v \ f ]
| sTOP KEY :
ST+EX+DP !
}, R e B T 1
" X 1011
i __(___DH ?
MB,o ] 1CO }
oP2 ——l———u——L"‘ _J

Keys, Switches, Run, 1/O Halt, SP's, Power Clear BS-D-5-0-5
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INDICATOR C
1HOS

>

O " C

1co7 |

K _:] 1c97

ALL RESISTORS
ARE 3.3K

ALL RESISTORS
ARE 3.3K

1077 |

K | 1077 |

______ - —fF——-x
1 |
[
s T B |
|
_
—L>0——INT. ACK.
606 4
1COI

m

RF—————< AND (O)
S———< TAD (1)
T——— 1SZ (2}
Ub————oDca (3)
—— -~ JMS
o UMS (4)
W———C UMP (5)

<

x

F———<T0T (6)

<CPR (7)

4102-HI 4112-R

INT ACK
1C2t I P _
:* 4I3RT
B icI7
®iseT L W P+B
i pM T*
t = T T 0=
) 1 g T
1 |
| I |
| | I
D B YedhXl e - o
P 4 | 4:554—14
‘ S M
Braf ] e | et
— T ! a02-r ; | TP_? x
I icie ' | M&“———-'.\#—
- —— |
i | !
Lo - —

152

L




4606 CLEAR

=
: ICI5 MA ¢, MAG g IC21 |
|
| F ) Jj N o { |
1 PA, PA, | |
i K a — E— =
SP{ — i3 ey I
| KEY LOAD 'TL ﬂii; | |
R — = - — ¢ — — — X
| ADCRESS { 102 % |TP1 |
| L 1cio v 3 % Y| r::sn ______
I L T:——”*l—“T“‘] Pier?
I ' !
%lw, :
o v |
P IRy : ! |
: o ! | e
| E 11— | (T ‘E o
| ais | pMsS—i =

.
E2—
i INTACKK’V‘;—

4o2R,  KEY
iCle | EX+OP

T
BRETTEE Mt Loy
7 g, |
L” WRITE RQ |4
|
| | 1
| o oad
| 'DATA_su_ f
1 ’ |
_________ !
A
o
Ly
\ TG:
Nu T6:
Ny
Py
3 | ‘ |VAS LT i ,
9 o Lo ;
1009 2! oisasLe MAe T BT , |
__________________ Y T OMA imag  —bH = g
Irl’HBB = | 4||3R—}—4||3 | Ivag o ;_ - = -
EO - - 1002 |1509 | I Xa ’
| Pl x zir - | ! Y .
| spy M P it emlt W<y L | R P E . | A 7 |
SP1 — SPL — C E ¥ +—TP1 t]:l‘ SP3 D L J
I key XN = key K = Taiz TIE Ls | = Fokey sl TTT T T T
FOA_D_ADD_R@_ _EX¥OR S W oL N (O E
4112R T4‘12R N
| 1E03 | D16 |
! MA and MB Control BS-D-5-0-7
| w E I

10-87




CARRY
HALF ADD MBO—-AC INITIATE

COMPLEMENT

RIGHT

- TAD-E|
DP+EX+ST

[
|
{
|
'T_ i X*ST L [ S )
P T4l27~R " T P on
I "icos MB |, cos MB
|
|

I
ai2e-R)

1€04 £ 1 oer -
sP-3
‘—*J. ' ; r"s" —|r ‘10T KEYBOARD
S . = | 315000 4102-R | 031 FLAG
Key | 1o - e | = = by rpae b ] — — — — —
pEPOSIT|  1C06 » r
T - L AC 1 I
i cﬁy—wcmm [ WL !
4 4 NABL !
Yaudh g EAsLE | P | FLeprinTeR X ?}47ﬂ|
¥ | AU, FLagh —— L
Tap X = L me e !
X : = | 1?
R =< S IS S
' i z {
RN .S S S Lajia-r
T ! i | 1o |
| I | !
1} - | IMB CARRY w |
3 | | ENABLE
[ . | 15z = l
I ! | i 1 . |
r:,:oru—x—kopn % | . L -~ !
P y v A e e e = e T T
= D } z v | |
_________ __‘ I%\Q—-I——:;‘MBH |
| 43R = X 1rRQ |
D02
- i ]
y
I0TS.
002
S
001|004 ?02(')% |
I
£ |H[K T
0P 1 F _IH K. oom 0—+INT ACK i
Pz oo .
%%p-a—ﬂ’ “ADDITIONAL —_d
AV 9 Lo
7
e s oM INT_ERRUI: MIXERS -
mMB 2 (i) N:
M3 4 (0 Pgl 00 B
MB 2 (1l Ry 460°F — = aeal T T T
MB 5 0 S IF 18 i | 1004 |
M8 5 (1] Te E I % '
M2 Dlle | TELEPRINTER FLAG! —F f % l z i
MBS 01 Ve H K |Y
ME T IoTW | KEYBOARD FLAG! ; L | ) :
MB 71X ! -4 1
“MB 8(OY | | 1 14102-R. |
MB B)7g o T _ _pEos |

AC Control, Skip, and Interrupt Sync BS-E-5-0-8
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RIGHT ROTATE

AC CA
LKNC’;\}RY
AC CARRY ENABLE

LEFT ROTATE

MB

3T IND IHO®
¥0lIcm
33K
[3UiBog
[ 4215 vz vl
| 1bai
|
L _ vowo
| 4130R PR
| G
|
LE s
| SF T
1 ACH u ACH)
l y v
fILS w
| )3 x
Acd ACY
| M Y o
| B ;
o
[
| 4112R
| 1002

THIS PLUG IS
LOCATED ON THE REAR
OF THE MODULE

DISABLE MA
CLEAK MAG_, —

— 15V e
MA CARRY ENABLE —|
MBMbg_ 4 —

SR-g*MA
CATA ADCSRESSTMA —

CLEAR MBp_4 —

MB CARRY ENABLE
MB SHIFT

MAS+MB,_, —

ACY+MB

DATA—MB

COME AC

CARRY INITIATE —|

AC CARRY ENABLE —

CLEAR AC
HALF ADD

RIGHT ROTATE —

LEFT ROTATE —

MBC—AC

A-D CONV

COMPARATOR —dv

ALL PACKAGES ARE 4206 UNLESS
OTHERWISE INDICATED,

Link, AC, MB, MA (Sheet 1) BS-E-5-0-9
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IND IHCH( y B 3 D £
(5] I— F A N K
ALL RESISTORS
1959 AREP 3.3K
jross 1B&[ 2 F i J
L o g g ————=——-- T - ——===71
h I NP NP | NP NP | NP NP T‘ NP NP i
L L O MA | T O MA, 1 T Jo'MA, 1] 7 0 MA; 1] : DISABLE MA
t
! I8 il T T, N !
gl i ‘ w ! & ' '
J H 1 ! !
: T i + CAKRY ENABLE
K 1K ! s | N I o !
T 4 t |
| i . . 3 | | |
b MB2 M8l X MBS M8! ! MBS mBj ! MBS mBL ! MBS M8} i
: 3 t £ t 4 o + 3 >SRMA
H i g ol I u ! o y ! y I u I, DATA ADDRESS
T 1 k: 5 : 1 ) 1 : ) K3 5 : 1 K T PMa
I\ . 1802 ‘ . 1803 : 1804 : . % 1805 | . 180G :
|
T ! T | [T I ; !
| DATA Sho I DpatA SRy | DATA SRz | DATA SR3 | DATA SRa |
| ADDRESS BIT O | ADDRESS BT | | ADDRESS BIT 2 | ADDRESS BIT 3 | ADDRESS BIT 4 |
| N H02Q A B - Dy E ‘
| i | | !
i ic70[ £ F i 73 K i
| ALL RESISTORS i T i . ,
"ARE 3.3K i ' ! |
| 1820 E F H J K |
| KL oKL I KL K o ! Kl KL ! Ko Kl ! KL KL I
| ( | 1 | |
M v o MBOI1 | 0 MB.11 | o MBgll | o M53-1 X 0 MB4I1 |
T | | FLA T i
| x! X, Xy X1 X B0 |
IF il ! bl i 7 ! i ! : ! AC
' T 1 CARRY ENABLE
I p s | 31 ! R ! R N o ed lems
| > 5 | [ k'l | ¥ 5 t i+ Me SHIFT
| WM I LM ' I M LM ! iy
jro sTasT T | MBo— T N T ! B ~F l MmB} - ‘I
| t
8 L g N ! Mo och ] i o N ! we R e ' gt |
: “?'o w‘?'r : To "?JI | "“?’0 i | 0 ?'r ‘ To | !
L | MAS Map ! MA?  Ma! \ | MAZ A X Ma3 Mal | | MAT MaL | A
y . 3 T i £ e ACHME
| | |
N Acd Acd ! Act Acl ! Acd i ACh | acl ach : ac§ ACS !
L : ; ek > & ] DATA-MB
| vl vy v : vl ! vl
! DATA BITO (W DATA BIT | DATA BIT2 [W | DATA BIT3 [V paTA BIT4 [V,
I A SA SA A A
| ) SAo 1 L cckmry i AC_GARRY 2 accamay Shs AC CARRY Shsl
AC CARRY s ! 8IT O S | BIT1 S i BIT2 S ! BIT3 “—js !
|g LINC I ) i ! i Lo comp aC
F t
L& : -3 } ! - T - 1= CARRY INITIATE
| o ?MB—C'F:E \ R mB| | o MB3 ; o M8} | o MB ——3 '
I ACE —wep ! AC) —ee—n i AC? ——or ACY —eep—br | ACE —eea—+ i
3 A } ; I‘ : ‘@ CARRYENABLE
I . I
| IND THO3( Al B C D E |
|
I €75 [ £ : H : : k{3 i
| ALL RESISTORS i i i i |
i ARE 3.3K | | | | X
| 1Boe [ £ H J K !
| EF EJF : EFEF : EF EJF ! EF EJF ! EF EJF |
I
v v T | 0 AC ! | Q AE,! ! 6 ACs! t O ACq locLERR AC
[ Z AC CARRY [Z AC CARRY [ AC CARRY AC_CARRY [ZAC CARRY T CLE
z 2 S BEL oo BITZ TG : S e
) "‘?" | ' ! | o TI ! 1 |
| _IMBo Yo ™8l v . iMB; Yo . 4MB3 Yo MB4 Y
X X . ok ) o o ! o L o o - | RIGHT ROTATE
) K k2 | k3 xZ ! 'l "'if' | K Y ; |
I
| __% [ ' -%
J ' | |
; ¢ h o W, % ! Ac| £ Ioack ’ % , Ach- & |
Y Y o N | e ch | o '_H-. i o '_r ! o _ b
A
1 - : < 2 1 v ! : j=LEFT ROTATE
i | ' i
! | H | H | H : | H 1 , H
| AC * ! AcCh i 1 Acy —ecp : ACh i i AC i :
U I ) j ) !
]u ’\ G : 3 ; o3 f —~+>MBC—AC
I | ! !
w W mB2 | Mg’ l M2 ‘[ MBE___ 1 MBE__‘ I
| =4 M AN AN 4 A e A<D CONV
i | I
!
. :T MB) ———  A-DSTARTI[ | MB] mey| 1 MB M8 | | B} —— MB} | | MB; —<i—p mey | |
: | ! I
T IM¢ 1My Mz | M3 M|
1 ™ : : L o ; — fo COMPARATOR
' i
|l o e o A _ O .
NOTE:



e PG 1S IND IHO! F H J Ry ) N 57
LOCATED ON THE REAR icel [® ] N Plk R
OF THE MODULE \ ALL RESISTORS = > L ’
ARE 33K
IIE93I549 B8 L < — < .
s = N | = s o e ==
NP NP -
DISABLE MA E10 10 N | ! o ! T | NP NP | NP | NP NP | P N 7‘
CLEAR MA, _,/ Ll L (C IO MAS ] A O MAG! ! SJoMA, T | O MAg! ! 0 MAg! [ X OMAG | 1 0'MA 1
: T 1! Tl T T T T ‘
CARRY ENABLE g IH 1 ! L 1 ! | [ ! bl I oot |
M kK | k K —1 ] ! —1 ! —1 ! ! — ! p— !
BIMA, T r t K, t 4 4 > = ; 3 e | iy | b
t o \ : o \ | | } + Ky [ |
0 I 0 1 0 .
s oty :J mB3 MBE% ! MBS MB§ ! mB? mBY ! MBE MB ! MBS MBS : MBS, MBh ! Me® ma!, :
\ > K j 5 ]
DATA ADDRESS 3 MA E IE L] P S Y ' A Y ! u ! y | J | U I
| . . | . T A 7 i 1 i 7 |
| 1807 1808 ! 1809 ! 1810 ! 811 | ! B
2
| - : R | I R | o | . ! EA}_ i | . é_ 1813 |
I Al | T i) | T i | N LT !
I DATA R DATA 3 | paATA SRy - SRz * i SR ! = ’ = '
. DATA : DATA ° DATA SRic DATA SRii
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2 K M >
| ! 0 T T .
1C7¢S T I :
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I
: KLKi_ . KL KL | —%L | %L : WIJGL : KL Kk o ;
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! ! ® | ? : ¥ . o ; T [
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“ 4 i | B i : MB i : D i ! MBg o : mBY - |
Rlal s o] ! et \ o e ! o — !
MAS-MB, | " T 4 P _? e | : : =
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ACHMB S S 1S N 5 S | b 13 5 ( | MA7 A7 ! MAg MAg | MAS MAS i MA|°0 MAI‘O \
| ' | ARSI i ! i i AmEn
0 ! ! 0 ql | 9 ! ! h?
DATA—MB NN :N ACS ACs | ) Acg Acé | , Act ACY | AC ACt | acg ACY | ACY AC] :
AN K [ S ] 5
I A M Viw ! v v A
' oaTA BITS [* | DATA BITe |V 1 pataBIT? [W | paTA BITS |V : paTABITS ¥ | DATA BITIOW |
NN hs AC CARRY SAE: AC CARRY, SAT 4 AC CARRY. She | She | Shie! !
s s AC CARRY, A SA
COMP.AC 18 !B o A ! BT ) ! BTe Y : Bir? Y I BIT 8 }S | Pl _45 ! AT "
d - + ‘
CARRY INITIATE Gl I -5 . - . 5 ) ! e | ’
| | i, 4 | ! N T i ' | !
i MBS —o+— MBS —+— MBY —o+—3 | MB ~>—3 i MBS | MBY 1 ! ! |
| ACY —eip ! ACQ —eea—b : ACY —win—o 1 acd oo | ACY —eth—o | ACY, — e | Rl ‘
CARRY ENABLE e 44 } } " | 3 i e - | ACu o I
t ;
I IND IHO3 F H |
| i ' i . ] | N = !
1 IC78 R M N P |
| ALL RESISTORS 0 i i i 7 !
| ARE 3.3K ' \ ' N i J |
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i i
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— 1O ‘ T e .
! .\ H ] ) H ! ! l !
AC ACk | | . H ! H | H
| 3 —ep ) 7 o ACy ! AC, ! AC! U |
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1 1 ]
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ALL PACKAGES ARE 4206 UNLESS
OTHERWISE INDICATED,

Link, AC, MB, MA (Sheet 2) BS-E-5-0-9
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TIME PULSE DIVIDE MULTIPLY SET UP CONDITIONS
DIV. A DIV. B 1 ML, o
MUL. FIRST
. FIR M M ;
DIV. FIRST | 1 s 11 | 1 DIVIDE
SC=0 .
X 1—wL AR = DIVIDEND 0-11
T1 _1_ *-OR —_ MQ = DIVIDEND 12-23
_ I X0 i = DIVISOR 0-11
(AR + AC) | (BR + i) | L,
|
0-1.0 ' ——
i MULTIPLY
! AR =0
$ MQ = MULTIFLIER 0-11
AC = MULTIPLICAN 0-11
B w CARRY u CARRY
12 3|~ 3=
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&= | Gy=
E® gl°
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l 0 oUT
NN
T6 Covp. oi. 8 W
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5.0 - 6.0 MULTIPLIER OUT
" Flow Diagram, Automatic Multiply and Divide FD-D-153-0-11
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MOTES: I 1k MEMORY IS USED, REMOVE
SACKAGES 1927 IAI0 AND 1987 1AI2.

b :. ALL RESISTORS LOCATED ON STANDOFF-
BOARDS ARE 3.3K.

3. UNLESS OTHERWISE INDICATED ALL
DIODES ARE D-003.

4 |AIBA-N AND IAI9-N ARE YEL/BLK TW.PR.

5. SEE DRAWING B-5-0-30 FOR SPECIAL
MARGINAL CHECKING PANEL FOR IB.

% DO NOT RUN ANY WIRES ACRQSS IBIS
“ THRU 1B25 UNLESS iTS GOING TO A PIN
LOZATION ON ONE OF THOSE FLUGS.

Wiring Diagram 1A, 1B, 1C WD-E-5-0-3
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ALL CAPACITORS LOCATED ON STARDOFF-

BOARD ARE 6.BMFD 35V.
3, ALL RESISTORS LOCATED ON STANCOF

1. USE 1925FOM MCUNTING PANELS.
BOARD ARE 3.3k

2.UNLESS OTHERWISE INDICATED
1D, 1E, 1F WD-E-5-0-4

NOTES:
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Wiring Diagram for Type 154 WD-D-154-0-5
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