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ABSTRACT

Manufacturing documents, including.parts lists,

assembly pictorials, and adjustment procedures for the

LOGIC, ARITHMETIC, SHIFT, COMPARE and REGISTER macro-

module electronic subassemblies are given.
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Inductor Description:

The inductor is a single layer coil of 35 _+lturns of number 24 magnet wire

_ wound on a *Magnetics Incorporated permalloy power toroidal core number 55118-A2.

The magnet wire is insulated with polyurethane (sodereze or equal) for 90°C

_ operation.

The wound inductor is potted in a **Milton Ross shell 50071 and header 60200

with Scotcheast number 222 polyurethane resin. The two leads of the wound induc-

tor extend through the header as shown in the figure. The leads extend through

the header a minimum of 0.25 inches and, beginning at a distance of 0.05 inch

from the package, are tinned.

The characters "MPS-LI" in white at least O.1 inch high appear on the top of

the package.

Finished Inductor Specifications:

I. Identification: The characters "MPS-Ll" in white at least 0.1 inch

high will appear on the top of the inductor package and shall remain readable

after hard rubbing with thumb.

II. Inductance: The inductanceof the inductor shall be Lp>lOO_hy and Q>8

when measured on a General Radio type 1650-A impedance bridge. The bridge con-

trols are set to: OSC LEVEL control adjusted for maximum output; the function

switch to INT 1 KC; the CRb SELECTOR to Lp; and the CRL MULTIPLIER to lOOuH.

FEET

6o"1-- (8 PLCS)t.-.Jr.- o.2s' U,N

BOTTOM VIEW

*Magnetics Incorporated **Mil ton Ross Company
Butler, Pa. 16001 511 Second Street Pike Box 158

Southampton, Pa. 18966

. · _

200.5DZB
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Inductor Description:

The inductor is a single layer coil of 20 _+lturns of number 20 magnet wire

wound on a *Magnetics Incorporated permalloy power toroidal core number 55118-A2.
c_

The magnet wire is insulated with polyurethane (sodereze or equal) for 90°C

., operation.

The wound inductor is potted in a **Milton Ross shell 50071 and header 60200

with Scotcheast number 222 polyurethane resin. The two leads of the wound induc-

tor extend through the header as shown in the figure. The leads extend through

the header a minimum of 0.25 inches and, beginning at a distance of 0.05 inch

from the package, are tinned.

The characters "MPS-L2" in white, at least O.1 inch high, appear on the top

of the package.

Finished Inductor Specifications:

I. Identification: The characters "MPS-L2" in white at least 0.1 inch

high will appear on the top of the inductor package and shall remain readable

afterhard rubbingwith thumb.

II. Inductance: The inductance of the inductor shall be Lp>3Ophy and Q>8

when measured on a General Radio type 1650-A impedance bridge. The bridge con-

trols are set to: OSC LEVEL control adjus{ed for maximum output; the function

switch to INT 1 KC; the CRL SELECTOR to Lp; and the CRL MULTIPLIER to IOOpH.

o.z "M,,.

IiI, I I

BOTTOM' VIEW

*Magnetics Incorporated **Milton Ross Company
Butler, Pa. 16001 511 South Street Pike Box 158

Southampton,Pa.18966

200. SD2D
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Transformer Description:

The transformer core is an *Indiana General toroidal ferrite core number

_-_ CF-102-C2 that has been coated with paint to reduce scratching of the wire wound

on the core. Windings T1 and T2 of Figure 1 form an 16 turn bifilar winding of

number 30 copper wire which is uniformly distributed around core. Windings T3

and T4 form a second bifilar winding of 3 turns of number 30 copper wire which

is uniformly distributed around the core. The copper wire insulation will be

polyurethane-nylon cover coat (Nyleze or better for 125°C operation).

The wound transformer is installed in a **Epoxy Products Company shell

173-02-10-43A and header 068-02-10-43A. Two of the 9 pins in the header 068-

02-10-43A are cut off above and below the header per Figure 2. A piece of number

3 mylar tape or equivalent is placed over the cut pins to protect the transformer

windings from scratches. The transformer leads are soldered to the header pins

per Figures 1 and 3. The pin numbers used in Figure 3 are the same as the lead

numbers of Figure 1. The assembled transformer is filled with Scotcheast number

212 red potting compound.

A sample of 5 Indiana General cores from each shipment received by the

vendor shall be forwarded to the Computer Components .Laboratory for tests before

the transformers are assembled.

Fi nished. Transformer Speci fications:

I. Identification: The characters "MPS-TI" at least O.1 inches high will

appear on the transformer and shall remain readable after hard rubbing with thumb.

II. Turns: The number of turns on each winding must be exact:

a. T1 = 16 turns
b. T2 : 16 turns
c. T3 = 3 turns

_ d. T4 = 3 turns

*IndianaGeneral **EpoxyProductsCompany
Electronics Div/Ferrites Div of Allied Products Corp
Keasbey,NewJersey 119CoitStreet

I_rvington, New Jersey

200. SI)2F



III. High Voltage Breakdown: Less than O.1 milliampere shall flow when.

200 VRMS AC is applied for one minute across:

a. pins l, 2 and 3 shortedtogetherand pins4 and 5 shorted

together.

b. pins l, 2 and 3 shorted together and pins 6 and 7 shorted

together.

c. pins 4 and 5 shorted together and pins 6 and 7 shorted together.

II

....... 0 ¢

T1 - 16 Tw.ns · _°_ _ T_: 5 Twos
of' #30 Wire _ of _ _0 w;_-e

· " '_ 5

of' #30 w;,.e _ of _¢_0w;_e

Figure 1

200.SD2G

r ·



V----]
L

o.o3°max.

Figure 2

i , 2

Top V;ew Be(ore

Fi gure 3

200.5D2H

I
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TransformerDescription:

The coil form is a *Ferroxcube type number 2616PCB1 printed circuit bobbin.

Windings T1 and T2 are first wound on the bobbin as a 78 turn bifilar wind-

ing of number 30 copper wire uniformly covering the length of the bobbin. Next,

windings T3 and T4 are wound on the bobbin as a 6 turn bifilar winding of number

30 copper wire. A single layer of tape (Mylar or equivalent) less than 0.007

inch thick is then placed over the windings. Windings T5 and T6 are then wound

on the bobbin as a 9 turn bifilar winding of number 20 copper wire. The wire

insulation shall be polyurethane nylon overcoat (Nyleze) or better for 120°C

operati on.

Windings T1, T2, T3 and T4 are connected to the bobbins' pins as shown in

Figures 1 and 2. The ends of windings T5 and T6 extend out the side shown in

Figure 2 and are 0.7 to 1.0 inch long. Wires 8A and 8B must be identified

together. Wires 7 and 9 need not be individually identified.

'_' The wound bobbin is then placed inside two *Ferroxcubenumber 2616P-LOO-

3B7 flat ground half-pot cores. The cores are then cemented together, with the

center posts of the cores aligned, using Biggs R-312 epoxy cement. The two

slits in the side of the transformer are bo_h completely filled with a rigid

epoxy such as **Mista Pox 103. The completed transformer is then sprayed with

a light coat of clear varnish.

Fini shed Trans former Speci fications:

I. Identification: The characters "MPS-T2-78" at least O.,1 inches 'high

will appear on the transformer and shall remain readable after hard rubbing with

._ thumb.

*FerroxcubeCorporation **M and R Plasticsand Coatings,Inc.
Saugerties,NewYork 11460DorsettRoad

Maryland Heights, Mo. 63042

200.5D2J



II. Turns: The number of turns on each winding must be exact:

a. T1 = 78 turns

b. T2 = 78 turns

c. T3 = 6 turns

d. T4 : 6 turns

e. T5 : 9 turns

f. T6=9turns

III. Inductance: The inductance between pins 1 and 2 shall be Lp>16mhy

and Q>15 with all other windings open circuited when measured on a General

Radio type 1650-A impedance bridge. The bridge controls are set to: OSC

LEVEL control adjusted for maximum output; the function switch to INT 1 KC;

the CRL SELECTOR to Lp; and the CRL MULTIPLIER to 10 mil.

IV. High Voltage Breakdown: Less than O.1 milliampere shall flow when

200 VRMs AC is applied for one minute across pins 1 2 and 3 shorted together

and pins 4, 5 and 6 shorted together.

Less thanO.1 milliampere shall flow when 500 VRMS AC is applied for one

minute across:

a. pins 1, 2, 3, 4, 5 and 6 shorted together and wires 7, 8A, 8B

and 9 shorted together.

b. pins 1, 2, 3, 4, 5 and 6 with wires,7, 8A, 8B and 9 all shorted

together and the core.

200.SD2K
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OC _0 Wire
?
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Transformer Descri ption:

The coil form is a *Ferroxcube type number 2616PCB1 printed circuit bobbin.

Windings T1 and T2 are first wound on the bobbin as a 79 turn bifilar winding

of number 30 copper wire uniformly covering the length of the bobbin. Next,

windings T3 and T4 are wound on the bobbin as a 6 turn bifilar winding of number

30 copper wire. A single layer of tape (Mylar or equivalent) less than 0.007

inch thick is then placed over the windings. Windings T5 and T6 are then wound

on the bobbin as a 9 turn bifilar winding of number 20 copper wire. The wire

insulation shall be polyurethane nylon overcoat (Nyleze) or better for 120°C

operation.

Windings T1, T2, T3 and T4 are connected to the bobbins' pins as shown in

Figures 1 and 2. The ends of windings T5 and T6 extend out the side shown in

Figure 2 and are 0.7 to 1.O inch long. Wiree 8A and 8B must be identified

together. Wires 7 and 9 need not be individually identified.

The wound bobbin is then placed inside two *Ferroxcube number 2616P-LOO-

3B7 flat ground half-pot cores. The cores are then cemented together, with

the center posts Of the cores aligned, using Biggs R-312 epoxy cement. The

two slits in the side of the transformer are both completely filled with a

rigid epoxy such as **Mista Pox 103. The completed transformer is then sprayed

with a light coat of clear varnish.

Finished Transformer Specifications:

I. Identification: The characters "MPS-T2-79" at least O.1 inches high

will appear on the transformer and shall remain readable after hard rubbing

with thumb. The style "9" used shall be easily distinguished from an "8".

- *FerroxcubeCorporation **M and R Plasticsand Coatings,Inc.
Saugerties,New York 11460DorsettRoad

Maryland Heights, Mo. 63042

200.5D2N
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II. Turns: The number of turns on each winding must be exact:

a. T1 = 79 turns

b. T2 = 79 turns

c. T3 = 6 turns

d. T4 = 6 turns

e. T5 = 9 turns

f. T6 = 9 turns

III. Inductance: The inductance between pins 1 and 2 shall be Lp>16mhy

and Q>15 with all other windings open circuited when measured on.a General

Radio type 1650-A impedance bridge. The bridge controls are set to: OSC

LEVEL control adjusted for maximum output; the function switch to INT 1 KC;

the CRL SELECTOR to Lp; and the CRL MULTIPLIER to lO mil.

. IV. High Voltage Breakdown: Less than O.1 milliampere shall flow when

200 VRMS AC is applied for one minute across pins 1, 2 and 3 shorted together

and pins 4, 5 and 6 shorted together.

Less than O.1 milliampere shall flow when 500 VRMS AC is applied for one

minute across:

a. pins 1, 2, 3, 4, 5 and 6 shorted together and wires 7, 8A, 8B

and 9 shorted together.

b. pins l, 2, 3, 4, 5 and 6 with wires 7, 8A, 8B and 9 all

shorted together and the core.

200.5D20

I
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Transformer Description:

The coil form is a *Ferroxcube type number 2616PCB1 printed circuit

bobbin. Windings T1 and T2 are first wound on the bobbin as an 81 turn bifilar

winding of number 30 copper wire uniformly covering the length of the bobbin.

Next, windings T3 and T4 are wound on the bobbin as a 6 turn bifilar winding

of number 30 copper wire. A single layer of mylar tape 0.003 to 0.007 inch

thick is then placed over the windings. Windings T5 and T6 are then wound

on the bobbin as a 9 turn bifilar winding Of number 22 copper wire. The wire

insulation shall be polyurethane nylon overcoat (Nyleze) for 120°C operation.

Windings T1, T2, T3, and T4 are connected to the bobbins' pins as shown

in Figures 1 and 2. The ends of windings T5 and T6 extend out the side shown in

Figure 2 and are 0.7 to 1.O inch long. Wires 8A and 8B must be identified

together. Wires 7 and 9 need not be individually identified.

The wound bobbin is then placed inside two *Ferroxcube number 2616-

LOO-3B7 flat ground half-pot Cores. The cores are then cemented together,

with the center posts of the cores aligned, using Biggs R-312 epoxy cement.

The two slits in the side of the transformer are both completely filled with

a rigid epoxy such as **Mista Pox 103. The completed transformer is then sprayed

with a light coat of clear varnish.

?jnished Transformer Specifications:

I. Identification: The characters "MPS-T2-81" at least O.1 inches high

will appear on the transformer and shall remain readable after hard rubbing

with thumb. The style "8" used shall be easily distinguished from a "9"

*Ferroxcube Corporation **M and R Plastics and Coatings, Inc.
Saugerties,New York 11460 Dorsett Road

-, MarylandHeights,Mo.63042

200.5D2R



II. Turns: The number of turns on each winding must be exact:

a. T1 = 81 turns

b. T2 = 81 turns

c. T3: 6 turns

d. T4 = 6 turns

e. T5 = 9 turns

f. T6 = 9 turns

III. Inductance: The inductance between pins 1 and 2 shall be Lp>16mhy

and Q>15 with all other windings open circuited when measured on a General

Radio type 1650-A impedance bridge. The bridge controls are set to: OSC

LEVEL control adjusted for maximum output; the function switch to INT 1 KC;

the CRL SELECTOR to Lp; and the CRL MULTIPLIER to 10 mil.

IV. High Voltage Breakdown: Less than 0.1 milliampere shall flow when

200 VRMs AC is applied for one minute across pins l, 2 and 3 shorted to-_

gether and pins 4, 5 and 6 shorted together.

Less than 0.1 milliampere shall flow when 500 VRMs AC is applied for one

minute across:

a. pins l, 2, 3, 4, 5 and 6 shorted together and wires 7, 8A, 8B

and 9 shorted together.

b. pins 1, 2, 3, 4, 5 and 6 with wires 7, 8A, 8B and 9 all shorted

together and the core.

_- 200.5D2S
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Test Procedure

Logic Module Control Board #201.2

_his board contains one critical delay whose proper value must be

checked on each board prior to assembly into a Logic Module.

/

The delay value must be longer than a specified minimuTL value. If

the delay value is excessively large, the operation of the module will

be needlessly slowed down. If the delay value is excessively short, the

module may perform incorrectly under certain conditions.

Procedure

Tie pins L3 and TS1 high and tie pins F2, F3, F4 and F5 to -5.2 voltm

Apply a square wave signal with a period of 300 nanoseconds or greater

to pin T31. The signal should have a rise and fall time not greater than

!0 nanoseconds. Observe the waveform at pin T31 with channel one of a

454 oscilloscope. Observe the waveform at pin L2 with the second channel.

The delay between the two wavefonns, measured from mid-point of each trans-

ition, should be 56 nanoseconds or greater. The delay should be ob- .:

served for both positive and negative going transitions, and both should

be 56 nanoseconds or greater. If the smaller of the two delays is less

than 56 ns, increase the value of C9 and C38. If the smaller of the two

delays is greater than 65 nanoseconds the value of C9 and C38 should be

reduced.

The final capacitor values and the measured delays for each board

should be recorded on the test sheet provided for that board, along with

the serial number of the board.

The circuit board should be carefully inspected to insure that the

foregoing procedure has not resulted in damage to the circuit board,

particularly in the areas where fresh soldering has taken place. All

flux residues should be thoroughly removed.
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Test Procedure

Addition Module Control Board #202.2

This board contains two critical delays whose proper value must be

checked on each board prior to assembly into an Addition Module.

Both delay values must be longer than a specified minimum value.

If the delay value is excessively large, the operation of the module

will be needlessly slowed down. If the delay value is excessively

short, the module may perform incorrectly under certain conditions.

Procedure

Test 1: Tie pins L3 and T88 high and tie pins L5 and T30 low. Apply

a square wave signal with a period of 300 nanoseconds or greater to pin

T31. The signal should have a rise and fall time not greater than 10

nanoseconds. Observe the waveform at pin T31 with channel one of a

454 oscilloscope. Observe the waveform at pin T82 with the second

channel. The delay between the two waveforms, measured froth mid-point of

each transition, should be 157 nanoseconds or greator. The delay

should be observed for both positive and negative going transitions, and

both should be 157 nanoseconds or greater. If the smaller of the two

delays is less than 157 nanoseconds, the value of capacitors C1 and C2

should be increased. If the value of the smaller of the delays is

greater than 175 nanoseconds, the value of C1 and C2 should be reduced.

Test 2: Tie pin T31 high and pins L5, T30 and T88 low. Apply a square

wave signal with a period of 300 nanoseconds or greater to pin L3. The

signal should have a rise and fall time not greater than 10 nanoseconds.

Observe the waveform at pin L3 with channel one of a 454 oscilloscope

and observe the waveform at pin T82 with the second channel. The delay

between the two waveforms, measured fram mid-point of each transition,

should be 133 nanoseconds or greater for the positive going output.

There is no delay specification for a negative going output, but the delay

will be much less than the positive transition delay. If the positive

going delay is less than 133 nanoseconds, increase the value of C3 to
increase the delay. If the positive going delay is greater than 150

nanoseconds, reduce the value of C3.

The final capacitor values and the measured delays for each board
should be recorded on the test sheet provided for that board, along
with the serial number of the board.
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The circuit board should be carefully inspected to insure that the
foregoing procedure has not resulted in damage to the circuit board,

particularly in the areas where fresh soldering has taken place. All
flux residues should be thoroughly removed.
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INTEGRATEDCIRCUITS RESISTORS RESISTORS(cont)

TYPE REOUIRED LOCATION TYPE REQUIRED LOCATION TYPE REQUIRED LOCATION CONNECTORS
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Test Procedure

Shifter Control Board Part #203.2

This board contains two critical delays whose proper value must be

checked on each board prior to assembly into a Shifter Module.

Both delay values must be longer than a specified minimum value. If

the delay value is excessively large, the operation of the module will be

needlessly slowed down. If the delay value is excessively short, the mo-

dule may perform incorrectly under certain conditions.

Procedure

Test 1: Tie pin T83 low and applyone phase of a 200 nanosecond square wave

to pin L3 and apply the opposite phase of the square wave to pin T31. Ob-

serve the waveform at pin L2 with the second channel of a 454 oscilloscope.

Observe the waveform at pin L3 with the first channel. The delay between

the two waveforms, measured from mid-point of each transition, should be 17

nanoseconds or greater. The delay should be observed for both positive and

negative going transitions, and both should be 17 nanoseconds or greater.

If the smaller of the two delays is less than 17 nanoseconds, add a capacitor

in location C16 to increase the delay.

Test 2: Tie pins L3 and T83 high. Apply a square wave signal with a period

of 240 nanoseconds or greater to pin T31. The signal should have a rise and

fall time not greater than 10 nanoseconds. Observe the waveform at pin T31

with one channel of 454 oscilloscope. Observe the waveform at pin L2 with

the second channel. The delay between the two waveforms, measured from mid-

point of each transition, should be 40 nanoseconds or greater. The delay

should be observed for both positive and negative going transitions, and both

should be 40 nanoseconds or greater. If the smaller of the two delays is

less than 40 nanoseconds, the value of capacitor C32 should be increased.

If the value of the smaller of the delays is greater than 50 nanoseconds, the
value of C32 should be reduced.

CHo.i E.c.o. ! D^i-E APPR

!1'1:16'73 ,_
_ ! ' I l

I .......
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203.2D4



The final capacitor values and the measured delays
for both directions of transition should be recorded, along

with the serial number of the board.

The circuit board should be carefully inspected to

insure that the foregoing procedure has not resulted in

damage to the circuit board, particularly in the areas

where fresh soldering has taken place. All flux residues

should be thoroughly removed.

203.205
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INTEGRATEDCIRCUITS RESISTORS
CONNECTORS

TYPE REQUIREDLOCATION TYPE REQUIREDLOCATION AMPMODUNO.85863-4
47REQUIRED

MCI 3 P3 R1 7 R02
P9 R03 CIRCUITBOARD
Pli Rll PTV0073-1

R12 ONEREQUIRED
M06 3 P2 R42

P6 R43
P7 R44

Mt0 5 P1 R2 13 R06
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Mll 1 PI0 R26 NOTE:

R28
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R31 R2: 750OHM1%FILMRESISTOR
R33 R3=121OHM3.%FiLMRESISTOR
R35 - R4= 15KOHM5%CARBONCOMP,
R38

CAPACITORS* R3 15 R01
RCI

TYPE REQUIREDLOCATION R05
ROB

33pf 4 C25 R09c27 R3.3 3. 6-2-71
C30 R14 Ir
C32 R15 c.,.,,,,oE O..,TE oEsc.,._,o.NO.

R17
5Df 1 C39 R19 COMPUTER SYSTEMS LABORATORY

R22
RZ_ WASHINGTON UNIVERSITY

R40 ST.LOUIS,MISSOURI
*DIPPEDSILVERMICA5% R41 '

R45 MACROMODULARPROJECT
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Test Procedure
/

Compare Module Transfer Control Board %204.3 MOD 2

This board contains 3 critical delays whose proper value must be checked

on each board prior to assembly into a Compare Module.

All delay values must be longer than a specified minimum value. If the

delay value is excessively large, the operation of the module will be needlessly

slowed down. If the delay value is excessively short, the module may perform

incorrectly under certain conditions.

Procedure x

Test 1: Tie pin L9 high. Apply one phase of a square wave signal with a

period of 300 nanoseconds or greater to pin L10 and apply the opposite phase

to pin T82. The signal should have a rise and fall time not greater than 10

nanoseconds. Observe the waveform at pin L10 with channel one of a 454

oscilloscope. Observe the waveform at pin Lll with the second channel. The

delay between waveform at L10 and Lll, measured from mid-point of each trans-

ition, should be 17 nanoseconds or greater. The delay should be observed

for both positive and negative going transitions, and both should be 17

nanoseconds or greater. If the smaller of the two delays is less than 17

nanoseconds, increase the value of C39. If the smaller of the two delays

is greater than 22 nanoseconds, the value of C39 should be reduced.

Test 2: Next observe the signal at pin T84 with channel two of the oscill-

oscope. The delay for both positive and negative transitions should be

22 nanoseconds or greater. If the smaller of the two delays is less than
22 nanoseconds, increase the value of C34 and C36. If the smaller of the

two delays is greater than 30 nanoseconds, decrease the value of C34 and

C36.

Test 3: Tie pins L9 and L10 low. Apply a square wave signal with a period

of 300 nanoseconds or greater to pin T82. The signal should have a rise and

fall time not greater than 10 nanoseconds. Observe the waveform at pin

C'r_O. S{'.C.O. D, T[!. t, ;: :' P_

0rig. i2-;29-7b
I 0194 6z2-71 _
z osot n-t6-?.',t/j$

, If
{

I i
? i i _

204.3D4



T82 with channel one of a 454 oscilloscope and observe the waveform at pin

T84 with the second channel. The delay between the two waveforms, measured from

midpoint of each transition, should be 133 nanoseconds or greater for both

the positive and negative transtiion. If the shorter of the two delays is less

than 133 nanoseconds, increase the value of C25 and C27 to increase the delay.

If the shorter of the two delays is greater than 145 nanoseconds, reduce the

value of C25 and C27, to decrease the delay.

The final capacitor values and the measured delays for each board should

be recorded on the test sheet provided for that board, along with the serial
number of the board.

The circuit should be carefully inspected to insure that the foregoing

procedure has not resulted in damage to the circuit board, particularly in

the areas where fresh soldering has taken place. All flux residues should

be thoroughly removed.

'--2 05-()-1---11-16- 7 2 _
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INTEGRATEDCIRCUITS RESISTORS · RESISTORS(Cont)

TYPE REQUIREDLOCATION TYPE REQUIREDLOCATION TYPE REQUIREDLOCATION CONNECTORS

M06 5 P1 R0 2 RO4 R3 (Cent) R17 5A_PP_D_. 85863-4
P3 R31 R19
P4 RZ2 CIRCUIT_BOARD
P10 R1 21 R05 R24 PTVO071-2
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R09 R27
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R38 R47
M20 2 P15 R39 R48

P17 R40 R50
R42 R52

MZ1 4 P6 R43 R54
P1 R49 R61 NOTE:
P8 R51 R62
P9 R53 R63 RO=:JUMPERS.

R55 R64 R1=1.5KOHM_l%FILMRESISTOR
M30 3 P2 R58 R2=750OHM1%FILMRESISTOR

P5 R59 R4 3 _ R3=121OHM1_FILMRESISTORP12 R60 R4= ]_SKOHMS%I_WATTCARBONCOMP.
R65 R41 *CK-1-03SPRAGUE

RZ 7/2 R01 " CERAMICDISC.50WVDC
RI4

CAPACITORS' R16RI8 3 7-2-71 E.C.O, 0199 ....
TYPE REQUIREDLOCATION R20 2 5-28-71 E.C.O.0186

RZ1-
10,000pf 2 COZ R23 ]_ ]_0-30.-70 NEWLAYOUTE.C.0.0074

C02 R25
R28 ! CHA._E,O. DA'rE O_,C.,.T,O.R44
R56
R57 COMPUTERSYSTEMSLABORATORY

I WASHINGTON UNIVERSITY

R3 27 R02 sT Louis, MISSOURI
R06

R08 MACROMODULARPROJECTRI0
R12 _,_
R13 PARTSLIST
R15 COMPARATORDATABOARD

PARTNO.204.4
,,...,_ovE. _.O.REO D.,,w..o.o.. i.... 204.4D2

- , ; ; DRAWN 8Y

·': " MBP
. CHECKED O_kTE

, 1_3_70 ....

J



i i i II ii ii

i

I I I I I I II I

'r,T,.._ COMPONENTIDENTIFICATIO._I
COMPUTERSYSTEMSLABORATORY COE_IPARATORLATERALr.IOTHERBOARDSIG_.!ALSIDE

WASHINGTONUNIVERSITY PARTNO.;?04.5
I I

S"I_ LOUIS, MISSOURI APPROVED ENO. DRAWING NO,

I DLSI I Ill FORIBY O/c'r E

I //-25-7_I Ei'C.O. 008.? _-.%,., , MACROMODULAR PROJECT _.. _,.,,,.;,.,'_ -,I,1',, DI40,I· · . i :HECKED DATECHANGE

NO. OATE O .......... ....... I NTK i i;L 3 -,27-70



j i I I

NOTE:
AMPMODUPINSMUSTBEINSTALLED
FROMTHISSIDEINLOCATIONSMARKED
X PRECISELYASSHOi;eNINDRAt',qNGS
200_50D1ANDZ00.50D2.

NOTE:
SEEDRAWINGNUI.13ER200.50DZ8
FORCONNECTORORIEI'ITATIOU.

i () i_ ) 4 ( !

....i ili ii

II II j

· ,_LE COMPONENTIDENTIFICATIOU J
COMPUTER SYSTEMS LABORATORY COUPARATORLATERALUOTHERBOARDASSEMBLYCOUPOf'JENTSIDE

WASHINGTONUNIVERSITY PARTNO.Z04_5

i ST LOUIS, MISSOURI APPROVED I_NG, I DRAWING NO.

2 i'1-24'-71 E.C.O. 0232 _// _ [ I 'O" I OAT. I DLSt l_uF- _-_-_o ....... 204, 5D2
I 2-2'4-71 E.C.O. 0161 _1'_ _ MACROMODULAR PROJECT DHO

[ " ;I _ [_'%Jl_"d_lF.'"/_,1'3_ c.Ec_o DATECHANGe:

.o o.............. I _ IVTK 11-23-70= iL L



.LL¥ '

[

JUMPERS
FOURREQUIRED

R01
R02
R09
R10

RESISTOR25.5KOHM1/BWATT1%-
OI_]EREQUIRED

R12

AMP CONNECTOR
583464-1
ONEREQUIRED

CONNECTOR
AMPMODUNO.85931-5
FORTY-SEVENREQUIRED

FUSEBUSSMANGFA-_AMP i
ONEREQUIRED

Rli 4 1_i-24-711E.C.Q0232 _/*-_/?
.3 7-2-71 IE, C,O. 0199 '_' - ,, , .

CIRCUITBOARD 2 2-24-71 E,(;,Q.0161 -,,_7',,.' L'7. ....
PTL0056-1 I 11-16-70 E.C.O.0083 /' ' -
ONEREQUIRED _" ' _'

CHAN_E
NO, OATE J O_SCRIPTION

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY

ST, LOUIS, MISSOURI

MACROMODULAR PROJECT

*r,_rLEPARTSLIST
COMPARATORLATERALMOTHERBOARD

PARTNO,204.5
i'

APPROVED ENG. DRAWINGNO. ,DIS
IY F,;,. o^_r_ 204.5D3 '

; ' ' -' ' ' ' MANUF. )/7/70 ' I DRA"_ BY
MBP,., c..c.,........

V,f,,,',_' 6/24/70



i
I

METALCRAFT "AUTOGRAPH" OR EQUIVALENT:
BLANK SIZE: 4" X 2" SHEARED WITH
SQUARE CORNERS. BLACK LETTERS,
VOGUE BOLD 12 POINT BOLD FACE TYPE CENTERED
TOP, BOTTOM AND SIDES WITH 6 POINT
SPACING ON YELLOW PMS 109 BACKING.
MANUFACTURED FROM .016 THICK ALUMINUM
WITH SOLVENT ACTIVATED PERMANENT
ADHESIVE BACKING.

NOTE: PANTONE MATCHING SYSTEM (PMS)

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY

ST. LOUIS, MISSOURI

MACROMO.DULAR PROJECT
TITLE

IDENTIFICATION LABEL
COMPARE MODULE
PART #204.6

APPROVED ENG ' DRAWING NO.
I

BY FOR DATE NTK i

/1¢'_[...¢.,¢-p4.,,_,4/. 7//.3_/_ DRAW.,',r ; 204.6DKM
CHECKED DATE

_"/_.,u- 6 -16-70
I

I



I I III
iii

¢

NOTE:
MALEAMPMODUPINSMUSTBEINSTALLED
FROMTHISSIDEINLOCATIONSMARKEDX
PRECISELYASSHOWNINDRAWINGS
200.50D1AND200.50D2.

,_ NOTE:
_'_ '! _ _i', _/ SEEDRAININGNUMBER200.50D29

' T,r,.,_ COMPONENTIDENTIFICATION i

COMPUTER SYSTEMS LABORATORY COMPARATORFACEPLATEMOTHERBOARD
WASHINGTON UNIVF-.RSITY PARTNO.204,7 iI II

II
ENG. ORAWING NO,

ST- LOUIS, MISSOURI APPROVI_O D_,__

..... "' "" °"' "'5_b 2o4.70/
Ir: MACROMODULAR PROJECT _ i,,_n.a,.,¢. ,!_J_) ....... " o_.,_ '

I1c_,__" c,,,__ o.......... ,...... NTK 11-16- 70,I II



RESISTORSlSKOHM5%_WATTCARBON
TWOREQUIRED

R01
R02

SPRAGUENETWORKLTN-2
SEVENREQUIRED

N01
N02
N03
N04
N05
N06
N07

AMPCONNECTOR
583464-1
ONEREQUIRED

ICONNECTOR

I E.C.Q 0199 _,,_,'

AMPMODUNO.85931-5
EIGHTY-THREEREQUIRED 2 7-2-71

CIRCUITBOARD i 15-28-7], E.C.O.0191 _ · ,,-_,, =._,'

PTF0058-1 ¢....GE I DA,E I D.CR,.'r,ON 'ONEREQUIRED .o.
COMPUTER SYSTEMS LABORATORY

WASHINGTON UNIVERSITY

ST. LOUIS, MISSOURI

MACROMODULAR PROJECT

· ITLE PARTSLIST
COMPARATORFACEPLATEMOTHERBOARD
PARTNO.204.7

APPROVED IENG_ _ · DRAWING NO,

_y ;gR I DA'r. ] Nf _,'_,- 204.7D2
(._ ,._.. _ ' ,., ,, .. - DRAWN ElY



ii ii i i i ii iiiii i i

NOTE1: NOTE2:
MALEAMPMODUPI;ISfJUST3E I_ISTALLEDFROMTHISSIDE SEEDRA['IINGNU,tIDER200.50D26
INLOCATIONSMARKED× PRECISELYASSitO['],_!INDr:GS. FORCONNECTORORIE_!TATION.
200o50D1AND200.50D2_

ii i i.,i..

' r ...... T,_rL[ COMPONENTIDENTIFICATIO,"I
i COMPUTER SYSTEMS LARORATORY COMPARATORTOPMOTHERBOARDASSEMBLY

WASHINGTONUNIVERSITY PART_i0,,Z04.8
I II DRAWING NC), J

ST LOUIS, MISSOURi APPROVED EN_._L_SL_2 _-_8-7/E'.c.o.o/89..'_T'_,. .c_,,,-- ' " ,,:' '°' I ""_ .
:_ i_,uut'. II_-1.')-'_[DHO°...... 204.8DI

I I/-.30-70E.C.O0099 _ MACROMODULAR PROJECT c.._ I'_n,,,_¢.'71_)1i........ _,ECHANGE
L "O, D.............. I N TK I I-- I_ -- 70

III i i J ii I



AMP CONNECTOR
1-202845-5
ONEREQUIRED

CONNECTORS
AMPMODUHO. 85931-5
ONEHUNDREDFOURREQUIRED

CIRCUITBOARD
PTT0057-1
ONEREQUIRED

3 7-2-71 E.C.O. 0199 , ,,..
2 5-28-71 E.C.O.0189 , t: .....
1 11-30-70 E,C.O.0099 ,C._.' _..

CHAHGE DATE DESCRIPTIONND.

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY

ST. LOUIS, MISSOURI

MACROMODULAR PROJECT
TITLE

PARTSLIST
COMPARATORTOPMOTHERBOARDASSEMBLY

PARTNO.204.8
ENG, DRAWING NO.

APPROVED

pY i _R D^TE _: 't' ;_, 204,8D2

· I: '. * _ %,. · :: · ; *' , :HECKIE:O· DATE

C__',:_- / I/_ _'/ ?



iiiiiiiiimlmiLiiiii

OZ-91-11)tin_'1!..............I........
.............'LI,N-,_",,v__JL:)3rOadUVlnaOwow:_vw....._'

IO6'f,O_.......____OP/O0'2'3IZ-P-I,
O:aAOWddVi

'ON_.lMV.o"_N]J_nOSSl_'SInO"l3.S
II

I6'_OZ'OJ4.[8Vd,k_LISU3AIN¢_NO.LONS'SVM

A"lBt_l]SSYNOiiVglJili_3alO _JV0g}J3HIOFIFI01.10C IJJ3N0d_0380J VBVdi,103:,,.,.,_Jk!10Jl.VilOgV1$WIJ.$ASIIIJ.NdW0_)'i IlIl

_zaog"ooz GNVI(]O_'OOZ
'SgMONINi.;OIIS SVA93SI3]BdXd]_BW'{srJOI.LV30-1 NI

3alsSlttl_01:1.:10399VISNI301Sfi_SNIdnoonday39v_-i_OllVlt_31}.lO_10133[.;f,_03BoJ
:Z310NLZQO_'OOZ B:IEJIFIJJ9NIMV_IO]3S :_310N

.................................................................................................................................................................................................................................................]

lulmiinili



AMPCONNECTOR
1-202845-5
ONEREQUIRED

CONNECTORS
AMPMODUNO.85931-5
ONEHUNDREDFOURTEENREQUIRED

CIRCUITBOARD
PTB0059-1
ONE REQUIRED

2 ?-2-,'-'1 E'.C.O. 0199 '_;..:
I I-5-71 E.C.O. 0140 _,'i ' '"T "'

CHANGE
NO. DATE DESCRIPTION

COMPUTER SYSTEMS LABORATORY
I WASHINGTON UNIVERSITY

ST, LOUIS, MISSOURI

MACROMODULAR PROJECT
TITLE

PARTSLIST
BOTTOMMOTHERBOARDASSEMBLY
PARTNO.204.9

APPROVED ENG* iDRAWING NO.

_)y FOR DATE ' ' '_*t - 204.9D2

· ' ' :' ' ' ' '' _HECKED DATE

· , IV_/_o



O000000000OO00

Looeooooooeeoee

D E

80 80 8

90 OOee 09 O0 e 090

__[oo ooo e!

_)OTE:INSTALLFEMALEAMPMODU
CONNECTORSEXACTLYAS
SHOWNONDRAWlNG200,5002.

.... i

_,'_-_ COMPONENTIDENTIFICATION
COMPUTER SYSTEMS LABORATORY COMPARATORCONTROLBOARD

WASHINGTONUNIVERSITY PARTNO,204./0

ST LOUIS, MISSOURI APPROVED ENO' ' DRAWtNG NO'

2 fl-jO-?O E.C.O. 0099 _ ........ ,_. /-_._:i',:._.. 204.10DI

1 10/30,/70 NEWLAYOUT........E:C.0.0074 _ MACROMODULAR PROJECT _ _A_,vF. '_[,1'_ ...........
¢.A.o_ _ '7'2,,/ 10-30-70NO ` DATE DESCRIPTION

r J ii



'J i,

INTEGRATED CIRCUITS
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WASHINGTON UNIVERSITY

ST. LOUIS, MISSOURI

MACROMODULAR PROJECT

-_r,_-_ PARTSLIST
REGISTERDATABOARD
PARTNO.205.1

^P..OVED JENG;_ O.^W,._.O.

C._,..'._.. t't,_'..".''' ii_

'/,;/l



E

m

OZ-9_-gNJN...............'o~! 39N¥_0

....°"_"_t_-s,g_>',NyC¢_J.:)trOIIdIIV"lllaOWOIl:)YW
_dLIL_/td_.W._I_S_O.ZVDIGNIl'07;IN/dO3GGV2Z-?I_I I0?'SO?.......,i

_°'*'i__¢zOo'o'a'3,oz-6-//z ST(_o.Ii_,,oI...... lunoss,l_..-__:l.S 'ON_)NlmWUO'Q2^OUddV,'C:,71?¥"1
III/IIIII

E"SOZ'ONJ_VdA..LIS_3^INnNO/ONIHSVM

'ON'O_V08'70_JNOD_..,uJS193dAilOLVilOIVlSWILSASilJLIldWO:)
NOIJVglJIJN3011N3NOdl410D..... Iiiiiiii

IIiii

'zao_'ooz
_138161fiNONIM_IQNONMOHSSVA'I.L3¥X3
SBO.L:)3NNO:_ I1QO_dlilV3'1¥1/13:1'I-_VJ.SNi

:3.LON

J!° UeeeI'''°'e'eUl°'''1-'....'-,.'i'or ·Looe.o_ei._:, i,_oooL._L._'(.'",;:r;:":"_"_L) ,.if_'ot_

'l,



INTEGRATEDCIRCUITS RESISTORS RESISTORS(cont) DIODES1N3604

TYPE REQUIRED LOCATION TYPE REQUIRED LOCATION TYPE REQUIREDLOCATION TWOREQUIRED042
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PIS Rll R37
R12 R38 CONNECTORS
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M10 6 P1 R29 R41
P8 R34 CIRCUITBOARDPTV0076-I.
P10 ONEREQUIREDP12 R1 15 R01
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P3 R16 I
Pll R17 NOTE:
P14 R19

R21 R0=JUMPERS
M16 1 P9 R22 R1=1.5KOHM1%FILMRESISTOR

R25 R3=121OHM1%FILMRESISTOR
M20 1 P17 R32 R4=15K5%CARBONCOMP.

R33 R5=57.6OHM1%FILMRESISTOR
M30 1 P6 R35

R48
M31 1 P4
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TYPE REQUIRED LOCATION TYPE REQUIRED LOCATION CONNECTORS
AMPMOOUNO.85863-4

M0]B 4 PI,4 R0 1 R09 52REQUIRED
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, P16 R1 11 R01 CIRCUITBOARO

P17 R02 PTV0075-!
R05 ONEREQUIRED

M10 4 P6 R0_8
P8 Rll
P9 R12
P13 R14

R18
Mll 4 P2 R20

P3 R22
P10 R24
P12

R3 20 R03
M16 1 P5 R04 NOTE:

R06
M20 1 P18 R0_7 RO:JUMPERS

RI0 R1=1.5K OHM2%F LMRESISTOR
M30 I P1 R13 R3= 121OHMI%FILMRESISTOR

R15 R4= 15KOHM5%CARBONCOMP.
M31 3 P4 RI_6

PT. R17 :
P11 R19

R21 I
R23
R26 1 9--9-71 E.C.0.0226 ":
R27 ' '
R28 C.,,.GE
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