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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.
A=

‘(\;'

)

&



INDEX

COMMON BOARDS

PAGES 200.5D1 thru 200.13D2

LOGIC FUNCTION MODULE
PAGES 201.0D thru

ADDITION MODULE
PAGES 202.0D thru

SHIFT MODULE
PAGES 203.0D thru

COMPARE MODULE
PAGES 204.0D thru

REGISTER MODULE
PAGES 205.0D thru

201.

202.

203.

204.

205.

9D3

7D2

7D2

10D3

9D2



a3 (» A
PTVo081-0 PS
Qwre
" ess PR
TITLE .
COMPUTER SYSTEMS LABORATORY COMF"ONENT lDENTlrlCAT?ON
' WASHINGTON UNIVERSITY POWER SUPPLY BOARD ASSEMBLY
ST. LOUIS, MISSOURI APPROVED ENG. DRAWING NO.
- £e8 SaLE TJ-C» 200.5D1
1 10-5-70 E.C.C. 5043 - Carvn. | MANVE  DASERIR°RAMN Y -
¥ 1  MACROMODULAR PROJECT [ e hip: el

CHANGE
NO.

DATE

OESCRIPTION

.

3B




<) lya - > kX :!:
TRANSFORMERS CAPACITORS
TWO REQUIRED FIVE REQUIRED
IYPE LOCATION TYPE LOCATION NOTE:
MPS-T1 T1 SPRAGUE ALUMINUM MPS~T2-78 USED IN FOLLOWING MODULES:
* MPS-T2 T2 600D 256 GOS0 DDA cl LoGiC
ousrae E oo
C3 COMPARE
TWO REQUIRED SPRAGUE TANTALUM DECODE
150D 187X 0006 R2 o]
TYPE LOCATION MPS-T2-79 USED IN FOLLOWING MODULES:
SPRAGUE DISC CERAMIC : REGISTER
MPS-L1 L1 COB0A 120 P474Y  OR C5 LBAD
MPS-L2 L2 C0528100P474Z FONGTION CALLER
TRANSISTORS RESISTORS I(J:FR—LTZ—BI USED IN FOLLOWING MODULES:
TWO REQUIRED 5% CARBON COMP. MERGE/RENDEZVQUS
DATA BRANCH
THREE REQUIRE
TJYPE LOCATION R 0 D INTERLOCK
RCA 40374 81 IYPE LOCATION
: 2
I3KOHM %W Rl
J50HM 4 W R2 Cnunl 9 3
DIODES i R on ¥ (10| G B
$IX REQUIRED ~/@ 3 7-28-71] £.C.0. 0219
2 4-20-7TE.C. 0. OI72
TYPE LOCATION CONNECTORS # 1 10-5-70) E.C.0. 0043
MOLOR';?OLA . Dl 17 RE0UIRED CNNADN'GE DATE DESCRIPTION
bz AMPMODU 858634 COMPUTER SYSTEMS LABORATORY
D4 WASHINGTON UNIVERSITY
MOTOROLA PRINTED CIRCUIT BOARD ST LOUIS, MISSOURI
SR192ZA 05
Ds ONE REQUIRED MACROMODULAR PROJECT

PTV 0081-0

TITLE

PARTS LIST
POWER SUPPLY BOARD

ENG. DRAWING NO.
APPROVED
TIC

CDs
D

LR

FOR DATE 200.502
CQIN\ MA.IU F! l‘wﬂ|‘ DRAWN BY

R

i“; z JCHE! DATE
ZZ2C. | ynm




e

PSS-1

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY

INDUCTOR DESCRIPTION AND SPECIFICATION

»

-

Part Number MPS-L1

<

200.5D2A



w

N

{»

<

Inductor Description:

The inductor is a single layer coil of 35 +1 turns 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-L1" in white at least 0.1 inch high appear on the top of
the package.

Finished Inductor Specifications:

I. Identification: The characters "MPS-L1" 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.

IT. Inductance: The inductance of the inductor shall be Lp>100uhy 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 odtput; the function
switch to INT 1 KC; the CRL- SELECTOR to Lp; and the CRL MULTIPLIER to 100ypH.

FEET
—oeol— @ PLcs)loN—— 0.25" MIN
=%

0.045" e

& 3 w |
DIA. 080 1

HOLES _ L +‘f i {

BOTTOM VIEW

*Magnetics Incorporated **Milton Ross Company
Butler, Pa. 16001 ' 511 Second Street Pike Box 158
Southampton, Pa. 18966

200.5D2B



o

»

v

«)

PSS-2

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
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Inductor Description:

The inductor is a single layer coil of 20 #1 turns of number 20 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
operatioﬁ.

The wound inductor is potted in a **Milton Ross shell 50071 and header 60200
with Scotcheast number 222 po]yﬁrethéne 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 0.1 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
after hard rubbing with thumb.

IT. Inductance: The inductance of the inductor shall be Lp>30phy and Q>8
when measured on a General Radio type 1650-A impedance bridge. The bridge con-
trols are set to: 0SC LEVEL control adjusted for maximum output; the function

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

—{ 0.50° FEET l«— 025" MIN
' / (8 PLCS) ’ '
0.045 " ] |
DIA. HOLESY & N g
. q
— —]
— - c
O i g
|
BOTTOM VIEW
*Magnetics Incorporated ‘ **Milton Ross Company '
Butler, Pa. 16001 511 South Street Pike Box 158

Southampton, Pa. 18966
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TIMING TRANSFORMER DESCRIPTION AND SPECIFICATION
Part Number MPS-T]
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Transformer Description:

The transformer core is an *Indiana General toroidal ferrite core number
o CF-102-C2 that has been coated with paint to reduce scratching of the wire woun&
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

iy 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.Laborétory for tests before
the transformers are assembled. |

Finished Transformer Specifications:

I. Identification: The characters "MPS-T1" at least 0.1 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
*Indiana General **Epoxy Products Company
o Electronics Div/Ferrites Div of Allied Products Corp

Keasbey, New Jersey , 119 Coit Street
' . Irvington, New Jersey

200.5D2F



1II. High Voltage Breakdown: Less than 0.1 milliampere shall flow when-.
200 VRMS AC is applied for one minute across:
a. pins 1, 2 and 3 shorted together and pins 4 and 5 shorted
togethér.
b. pins 1, 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.

T

T] = 16 rurnsg Tg 3 TVVhS ’ 4
of “30 Wire of ¥ 30 wire
| < 5

[—
p

2 Qe
T2 = Ié Turns
of #30 Wire
3 e

Figure 1

='3 Tbrns
{ #20 wire

200.5D2G
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COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY

POWER TRANSFORMER DESCRIPTION AND SPECIFICATION

Part Number MPS-T2-78

\. 200.5D21



(3

Transformer Description:

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

Windings Tl and T2 are f%rst 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 shé]] 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 1.0 inch long. Wires 8A and 8B must be identified
together. Wires 7 aqd 9 need not be individually identified.

The wound bobbin is then placed inside two *Ferroxcube number 2616P-L00-
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-T2-78" at least 0.1 inches "high

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

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

Maryland Heights, Mo. 63042

200.5D2J
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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 =9 turns -

IIT. Inductance: The inductance between pins 1 and 2 shall be Lp>16mhy
and @>15 with all other windings open circuited when measured on a General
Radio type 1650-A impedance bridge. The bridge controls are set to: O0SC
LEVEL control adjusted for maximum output; the function switch to INT 1 KC;
the CRL SELECTOR to Lp; and the CRL MULTIPLIER to 10 mH.

IV. High Voltage Breakdown: Less than 0.1 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 0.1 milliampere shall flow when 500 VRMS AC is applied for'one
minute acroés:
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, 88 and 9 all shorted

together and the core.

200.5D2K
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T1=278 Turns
of #30 Wire ‘

2 O ey @ 7
T2 78 Turns® T5 =9 Turns
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- ' . 88
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T3= 6 Turns
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e | 9
T4 = 6 Turns®
of #30 wire

Figure 2
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COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY

POWER TRANSFORMER DESCRIPTION AND SPECIFICATION

Part Number MPS-T2-79
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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 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 thfck is then placed over the windings. Windings T5 and T6 a}e 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 showﬁ in
Figures 1 and 2. The ends of windings Té 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 *Ferroxcube number 2616P-L00-
3B7 flat ground half-pot cores. The cores are then cemented togethef, 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 comp]eté]y filled with a
rigid epoxy such as **Mista Pox 103. The completed transformer is then sprayed |
with a Tight coat of clear varnish.

Finished Transformer Specifications:

[. Identification: The characters "MPS-T2-79" at least 0.1 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".

*Ferroxcube Corporation **M and R Plastics and Coatings, Inc.
Saugerties, New York ‘ 11460 Dorsett Road
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 =06 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: 0SC

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

the CRL SELECTOR to Lp; and the CRL MULTIPLIER to 10 mH. _
IV. High Voltage Breakdown: Less than 0.1 mi]]iémpere 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 0.1 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.

200.5D20



Voo
1

o

T1 = 77 Turns
of &30 wire
P = . ' 7
2 =779 Turm” T52Q Tyrns |
of #30 wire of 20 wire
s 6H
31 s 88
) T3 = G Turns 765 9 Torns
of #30 wire of "20 wire
5 - . q
T4 <= b Turns
(?F #‘30 Wwharse .
O o

Figure 1

200.5D2P



PSS-8
COMPUTER SYSTEMS LABORATORY

WASHINGTON UNIVERSITY

POWER TRANSFORMER DESCRIPTION AND SPECIFICATION

Part Number MPS-T2-81

3

200.5D2Q



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 errcoat (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 showq in
Figure 2 and are 0.7 to 1.0 inch 1on§. Wires 8A and 8B must be identified
together. Wires 7 and 9 need not be individua]]y.idenfified.

The wound bobbin is then placed inside two *Ferroxcuse number 2616-
L00-3B7 flat ground half-pot cores. The cores are then cemented together,
with the centef\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-T2-8]" at 1east‘0.] inches high
will appear on the transformer and‘shall remain readable after hard rubbing
with thumb. The-sty1e “8" used shall be easily distinguished from a "9".
*Ferroxcube Corporation **M and R Plastics and Coatings, Inc.

Saugerties, New York 11460 Dorsett Road
Maryland Heights, Mo. 63042

200.5D2R
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IT. Turns: The number of turns on each winding must be exact:

a. T1 = 81 turns
b. T2 =81 turns

~ c. 13 = 6 turns
©d. T4 =6 turns
e; T5 = 9 turns

f. 16 =9 turnéA

I1I. Ihductance: ‘The indqctance 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: 0SC
LEVEL_control adjusted for maximum output; the function switch to INT 1 KC;
the CRL SELECTOR to Lp; and the CRL MULTIPLIER to 10 mH.
IV. High Voltage Breakdown: Less than 0.1 miiliampere shall flow when
200 VRMS AC is applied fpr one minute across pin§ 1, 2 and 3 shorted fo—
gether and pins 4, 5 and 6 shorted together. | |

Less than 0.1 milliampere shall flow when SOO.VRMS AC is_app]iéd for one
minute across: - A |

~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.

T 200.5D2S
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INTEGRATED CIRCUITS
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INTEGRATED CIRCUITS RESISTORS CONNECTORS
AMPMODU NO. 85863-4

TYPE REQUIRED LOCATION TYPE REQUIRED  LOCATION 69 REQUIRED

M0 2 P8 . RO 2 RO CIRCUIT BOARD
X " PR REOUIRED
M7 1 P2 R1 7 RO2

P R12
M10 2 Ps RIZ

- M1 3 P1 R36
P4 R37

P5 .
R2 1 R05 NOTE:

M20 1 P10 . : RO3 RO - JUMPER
g%g R1 = 1.5 K OHM 1% FILM RESISTOR
M30 1 P6 - ) R18 R2 = 750 OHM 1% FILM RESISTOR
: R R3 = 121 OHM 1% FILM RESISTOR
R RS = 57.6 OHM 1% FILM RESISTOR
18 pf DIPPED SILVER MICA 5%

CAPACITORS - R31

’ R RO1
TYPE REQUIRED LOCATION 3 8 I 7777/ Eco o207

DATE DESCRIPTION
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Test I{mcedure

Logic Module Control Board #201.2

This 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 minimum value. If
the delay value is excessively la}rge, 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 T8l high and tie pins F2, F3, F4 and F5 to -5.2 volts
Apply a square wave signal with a period of 300 nanoseconds or greater
to pin T3l. The signal should have a rise and fall time not greater than
10 nanosecords. Observe the waveform at pin T31 with channel one of a
454 oscilloscope. Observe the waveform at pin 12 with the second channel.
The delay between the two waveforms, 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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NOTE: AMPMODU PINS MUST BF. INSTALLED
FROM THIS SIDE IN LOCATIONS MARKED
X PRECISELY AS SHOWN IN DRAWINGS
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NOTE: SEE DRAWING NUMBER 200.50026
FOR CONNECTOR MOUNTING
ORIENTATION.

NOTE: MALE AMPMODU PINS MUST BE INSTALLED FROM THIS SIDE
1N LOCATIONS MARKED X PRECISELY AS SHOWN IN DWGS.
200.50D1 AND 200.50D2.

(106 PINS)

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY,

TITeE COMPONENT IDENTIFICATION

LOGIC TOP MOTHERBOARD ASSEMBLY COMPONENT SIDE
PART NO. 201.8

CHANGE
NO.

DATE

DESCRIPTION

ST. LOUIS, MISSOUR! APPROVED ENG. DLS DRAWING NO.
BY FOR _ DATE of 8D
DRAWN BY 201 801
O [ MAWE  ie B

MACROMODULAR PROJECT

S%A MANUE. 7-28-71 Jou A .
c Ec?\]E]EK DATE 10/14/10




T/

° Io : L] ° O(L\
.III [ (.4 900
; /f&.
d
° ° }f ° {@‘\
PTTOQS7-0 & wro
° Dly/ﬁ ° ((Q
° NL/[ ° @ =
) o
ke COMPONENT IDENTIFICATION )
COMPUTER SYSTEMS LABORATORY LOGIC TOP MOTHERBOARD ASSEMBLY SIGNAL SIDE
WASHINGTON UNIVERSITY PART 0. 201.8
ST. LOUIS, MISSQURI APPROVED ENG. DRAWING NO.
| = Fon BarE DS 201,802
1 J10/14/70 ] CHANGED PART NO., DWG. NO., TITLE ¢, - /i AC YW YW LYV
MACROMODULAR PROJECT Cionn | mamue.  |7-28-7 Frmmmm o -
C"':o"'“ DATE OESCRIPTION NTK 3-26-70




AMP CONNECTOR
1-202845-5
ONE REQUIRED

CONNECTORS
AMPMODU NO. 85931-5
ONE HUNDRED SIX REQUIRED

JUMPERS
TWO REQUIRED
ROD

Ro1
CIRCUIT BOARD

PTT0057~1 ,
ONE REQUIRED ~

2 7-27-71| £.c.0. 0207 A
1 111-30-70] F.C0.0098 _ _ o
C":;‘fs DATE DESCRIPTION

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
ST._LOUIS, MISSOURI

MACROMODULAR PROJECT

TITLE

PARTS LIST
].Ogl HE’ MOTHERBOARD ASSEMBLY
PART NO. 201.8

ENG. DRAWING NO.
ay AP:::VEO |__oaTE D‘S 201.8D3
0as)re | QB | MANUF ]ymp
L VsvvE 72871 -;3&5“ oATE
10/14/70




U
o P/

0800
0000
~hd o B e SN O )
o
NETH O d=b4=F
Q. AN o 5 all b o
p o o of e
b - b

2-3500A1d

NOTE:

INSTALL FEMALE AMPMODU CONNECTORS
EXACTLY AS SHOWN ON DWG. 200.50D2,

7|

——mm
0000000000000080
000008000000000004

/

0600

o
\o—BiZ o

TITLE .
COMPONENT IDENTIFICATION
COMPUTER SYSTEMS LABORATORY LOGIC FUNCTION UNIT DATA BOARD
WASHINGTON UNIVERSITY PART NO. 201.9 .
ST. LOUIS, MISSOURI APPROVED ENG, ORAWING NO.
2 MA%{% | REO 201.91

C EAA r. ISJJQV,% DRAWN BY
DHO

MACROMODULAR PROJECT Coron | Pamar. Jraam B2l -

NO. DAYE DESCRIPTON N TK l/'- [ﬁ:’ 70




INTEGRATED CIRCUITS
TYPE REQUIRED LOCATION

w1 Pl
Mo 2 PG
P7
MO 6 P3
P3
P10
Pi3
P14
P15
M20 2 P16
. P17
M31 3 P8
P11
P12
M16 2 P4
PS5
a7 1 P2

CAPACITORS*

TYPE REQUIRED LOCATION
10,000pf 3 col
c0z
co3

*SPRAGUE TYPE CK-103
CERAMIC DISC S0WVDC

RO

Rl

R3

RESISTORS
TYPE REQUIRED LOCATION

2

12

16

R21
R22

R05
R06
R1l
Ri12
R13
R14
R17
R18
R27
R28
R29
R30

RO1
R02
RO3
R04
RO7
R0
R0O9
R10
R15
R16
R19
R20
R23
R24
R25
R26

CONNECTORS
AMPMODU NO. 858634
54 REQUIRED

PRINTED CIRCUIT BOARD
PTV0055- 3
ONE REQUIRED

NOTE:

RO = JUMPERS
R1 = 1.5K OHM 1% FILM RESISTOR
R3 = 121 OHM 1% FILM RESISTOR
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INSTALL FEMALE AMPMODU
CONNECTORS EXACTLY AS
SHOWN ON DRAWING 200.50D2
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INTEGRATED CIRCUITS RESISTORS RESISTORS (cont)

TYPE  REQUIRED LOCATION TYPE REQUIRED  LOCATION TYPE REQUIRED LOCATION CONNECTORS
— AMPMODU NO. 85863—4
o1 1 \ p1 RO 7 R08 : R28 52 REQUIRED
R15 R3l
M4 2 P R16 R32 CIRCUIT BOARD
P§ R19 R34 PTV0069-1
R22 R37 ONE REQUIRED
M10 4 P2 R23 R38
P3 R36
P4
P15 R1 14 RO7
RO9
M 1 P16 RI11
’ R17 NOTE:
M16 2 P5 g%ﬁ :
Pt Rzg RO = JUMPERS
R26 RI = 1.5K OHM 1% FILM RESISTOR
19 4 5%‘1’ hes R3 = 121 OHM 1% FILM RESISTOR
P12 R30
R
P13 Rgg 3 8177 leco ez ..
M20 1 ©PI R39 2 h-1a-11 | Eco. 047 chudd
RA0 1 10-6-70 | E.C.0. 0045 N
M30 1 )
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SHOWN ON DRAWING 200.50D2

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
ST. LOUIS, MISSOURY

TITLE

COMPONENT IDENTIFICATION
ADDITION LOCAL CONTROL BOARD

PART NO. 202.2

APPROVED

10-6-70

£CO. 0040

C AN

CHANGE
NO.

OATE

OESCRIPTION

MACROMODULAR PROJECT

ENG,

ORAWING NO,

202. 20!

— FOR DATE DLS
MANUF. 3-20-70]oRARN BY

Corma_ 2 B,
CoMA, [MAVUTE. 11407 e

DATE

3-19-70




INTEGRATED CIRCUITS

TYPE  REQUIRED  LOCATION
Mo1 2 P3
P16
Mo4 4 P4
P6
P9

P17
Mo7 1 P8
M08 1 P2
M10 5 P1
» P

P10

P11

P12

M1 2 P13
P14

M20 I P18
M30 2 P5
P15

CAPACITORS *

TYPE  REQUIRED  LOCATION
130 pf 2 cl
C2
820 pf 1 C3

* DIPPED SILVER MICA 5% - 50 WvDC

RESISTORS

TYPE REQUIRED

LOCATION

RO 9

R1 12

R2 2

R3 10

RO7
R08
R09
R21
R34
R38
R39
R40
R41

RO1
R05
Rll
R12
R13
R16
R22
R29
R30
R31
R32
R42

R23
R24

R02
R04
RO6
R10
R14
R15
R17
Ri8
R19
R25

RESISTORS (cont)

TYPE
RS

REQUIRED _LOCATION

CONNECTORS

AMPMODU NO. 85863-4

6 R27 63 REQUIRED
R28
R33 CIRCUIT BOARD
R35 PTV0070-1
R36 ONE REQUIRED
R37

NOTE:

RO = JUMPERS

R1 = 1.5K OHM 1% FILM RESISTOR
RZ =750 OHM 1% FILM RESISTOR
R3 =121 OHM 1% FILM RESISTOR
R5=57.6 OHM 1% FILM RESISTOR
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I
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 LS and T30 low. Apply

a square wave signal with a period of 300 nanoseconds or greater to pin
T3l. The signal should have a rise and fall time not greater than 10
nanoseconds. Observe the waveform at pin T3l with channel one of a

454 oscilloscope. Observe the waveform at pin T82 with the second
channel. The delay between the two waveforms, measured from 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 Cl and C2
should be increased. If the value of the smaller of the delays is
greater than 175 nanoseconds, the value of Cl and C2 should be reduced.

Test 2: Tie pin T31 high and pins 15, 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 odbserve the waveform at pin T82 with the second channel. The delay
between the two waveforms, measured from 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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NOTE:{

MALE AMPMODU PINS MUST BE
INSTALLED FROM THIS SIDE IN
LOCATIONS MARKED X PRECISELY
AS SHOWH IN D¥G. 200.50D1 AND
200.50D2.

NOTE:
SEE DRAWING NUMBER 200.50029 FOR
CONNECTOR MOUNTING ORIENTATION.
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RESISTORS 15K OHM “WATT CARBON
TWO REQUIRED

RO1

R02

SPRAGUE NETWORK LTN-2
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NO1

1173

NO3

No6

AMP CONNECTOR
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DATE

DESCRIPTION

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
ST._LOUIS, MISSOURI

MACROMODULAR PROIJECT

TT-€ PARTS LIST
ADDITION FACEPLATE MOTHER BOARD
PART NO. 202.3

APPROVED

BY

FOR

DATE

ENG.

a

» |
Lses e

4/1/10

MANUF.

DRAWN BY

DRAWING NO.

202.3D2

/74

DATE

6/24/10
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<
L

.

7

| [ e

COMPUTIR SYSTEMS LABORATORY

TITLE

- CQMPONENT. IDENTIFICATION ..
- ADDITION UNIT TOP MOTHER BOARD
o :SIGNAL SIDE.

1

10/6/70

E,C.0, 0045 - E

CHANGE
NO,

DATE

ORSCRIPTION

WASHINGTON UNIVERSITY PART NO, 202.4
ST. LOUIS, MISSOURI APPROVED NG, ORAWING NO,
. ) AX EQR RATE DLS -
'MACROMODULAR PROJECT  [ocemawh® becto /77 pu} MWL
. . . CN!CK??» NT](

DATE 3_28'_70




NOTE:
MALE AMP MODU PINS MUST BE INSTALLED FROM THIS SIDE
IN LOCATIONS MARKED X PRECISELY AS SHOWN IN DWGS.

200,50D1 AD 200.50D2

NOTE: SEE. DRAWING NUMBER.
200.50D26 FOR CONNECTOR
MOUNTING ORIENTATION.

N

0070 Zr—

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
ST. LOUIS, MISSOURI

TITLE

COMPONENT IDENTIFICATION
TOP MOTHERBOARD ASSEMBLY
COMPONENT SIDE"

0044

Corre

P

3 .//-,ZQ-Z(QE C.O.
.2~ _Jos10/7q E.C.0,
1

6/11/70f ApDED 207 AS PART NO. USED.

CHANGE
NO.

DATE

DESCRIPTION

MACROMODULAR PROJECT

PART 10.°202.4
APPROVED ENG, DLS ORAWING NO. )
BY FQR DATE
% MANY [ ‘b‘” a0 Jorawn '"PU_ 202 .42
0o A [igave sy

CNECKE}DN-[-K DATE 3_28_70




JUMPERS
ONE REQUIRED
RO1

AMP CONNECTOR
1-202 845-5
ONE REQUIRED

CONNECTORS
AMPMODU NO. 85931-5 .
ONE HUNDRED TEN REQUIRED

CIRCUIT BOARD
PTTO0057-1
ONE REQUIRED

2

72771 ECO 0208 %4

i

1

10-6-70 E.C.0. 0045

. 4

CHANGE
NO.

DATE DESCRIPTION

COMPUTER SYSTEMS LABORATORY

WASHINGTON UNIVERSITY
ST. LOUIS, MISSOURI

MACROMODULAR PROJECT

TITLE

PARTS LIST
ADDITION UNIT TOP MOTHER BOARD
PART NO. 202.4 .

APPROVED .

DRAWING NO.

Y FOR DATE 202.4D3
] MA . DRAWN BY
. e
Lo 00 1 - lcheckeo OATE
v /z/ 6/24/70




Z0——-4—=00>

METALCRAFT “AUTOGRAPH” OR EQUIVALENT:
BLANK SIZE: %" 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 GREY GREEM PMS 557 BACKING.
MANUFACTURED FROM ,016 THICK ALUMINUM
WITH SOLVENT ACTIVATED PERMANENT
ADHESIVE BACKING,

NOTE: PANTONE MATCHING SYSTEM (P,MS)ﬁ_kM_.MM.._J

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
_ST. LOUIS, MISSOURI

MACROMODULAR PROJECT

TITLE

IDENTIFICATION LABEL
ADDITION MODULE

PART #202. 5
APPROVED ENG DRAWING NO.
BY FOR DATE NTK 2025
DRAWN BY .
Macr | Pred. |7/25/R o
CHECKED DATE
»acwr— 6-16-70
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®

9

06l
0-950011d

TITLE

COMPONENT IDENTIFICATION '
COMPUTER SYSTEMS LABORATORY LATERAL MOTHERBOARD ASSEMBLY SIGNAL SILE .-

WASHINGTON UNIVERSITY PART No. 202.6
ST. LOUIS, MISSQUR! APPROVED ENG. DRAWING NO.
RY o DATE LS 202 601
PR 1 w COMa | MANYE olnhgloramer 2
AL ST NI =N ux] MACROMODULAR PROJECT  [Cprtoa o HL L
Fagae DaTE DESCRIPTION NTK - 6-19-70




NOTE

NOTE: SEE
2

AMP MODU PINS MUST BE INSTALLED
FROM THIS SIDE IN LOCATIONS MARKED
X PRECISELY AS SHOWN IN DRAWINGS

2005001 v 200,502

DRAWING. NUMBER
0.50D28 FOR CONWECTOR
MOUNTING ORIENTATION.

PTLGOGS56-0 CS

COMPUTER SYSTEMS LABORATORY

TITLE

ADDITION LATERAL MOTH

A
COMPONENT- IDENTIFICATION

IERBOARD ASSEMBLY

. :nnn ¢ COMPONENT SIDE
4 J124-71JEC.O. 0232  wmx WASHINGTON UNIVERSITY PART N0.202.6 :
J /’30 E.C.O. 0094 Clinne ST. LOUIS, MISSQURI APPROVED ENG. - ORAWING HO.
2 Yozzos7d Eic.0. 0042 Con i 4 e T g€ Tones o~ 202,612
1 , “ 5 DRAWN BY ¥ j
6/19/70 ADD PART NOS. TO LIST MACROMODULAR PROJECT %CM M:AI\/F- 19:::.‘:\} PLL
c",::“ DATE DESCRIPTION crecxee HTK oATe 3“26-70

<




JUMPERS
SIX REQUIRED
R05

RO06
RO7
R08
R0O9
R10

RESISTOR 25.5K OHM 1% FILM
R12

AMP CONNECTOR
583 464-1
ONE REQUIRED

CONNECTORS
AMPMODU 859315

FIFTY THREE REQUIRED

FUSE BUSSMAN GFA 3/4 AMP
ONEIFIQEQUIRED

CIRCUIT BOARD
PTL0056-1
ONE REQUIRED

12471 EC.0.0232 ey 2.
7-27-71{ EC.O. 0208

ot T

10-6-70 | EC.0.0045 C. ..

it -

CHANGE
NO.

DATE , DESCRIPTION

v

COMPUTER SYSTEMS LABORATORY

WASHINGTON UNIVERSITY
ST. LOUIS, MISSOURI

MACROMODULAR PROJECT

PARTS LIST

LATERAL MOTHER BOARD ASSY

‘PART NO. 202.6

APPROVED EN

et

EQR DATE

CBwn | MANUF.__ 1 6/8/70 [oramwer

e 0. fEA L

2]

DRAWING NO.

202.603

CHECKED

2777

DATE

6/18/70




o

NOTE:
MALE AMP MODU PINS MUST BE INSTALLED FROM THIS SIDE
IN LOCATIONS MARKED X PRECISELY AS SHOWN IN DWGS.

200,50D1 anp 200,502
'NOTE: SEE DRAWING NUMBER

00.50D27 FOR CONNECTOR
MOUNTING ORIENTATION.

TITLE COMPONENT IDEMTIFICATION
COMPUTER SYSTEMS LABORATORY BOTTOM MOTHERBOARD ASSEMBLY
WASHINGTON UNIVERSITY PART 10, 207.7
ST. LOUIS, MISSOURI APPROVED ENG. DRAWING NO.
2 0/10/7q¢ .E.C.0., 0044 Wi ) ~ BY M:,%F 3 OATE BR;'""' BVDLS. 202.7Ll
I Y6/11/7dappep 207 AS PART RO, USED. MACROMODULAR PROJECT w«. o ‘;,?:.??L <P
C“::.GE DaTE oEscRIPTION — i 4 ;,lcuzcxeo' NTK DATE 3.97-70




AMP CONNECTOR
1-202845-5
ONE REQUIRED

CONNECTORS
AMPMODY NO 85931-5
ONE HUNDRED ELEVEN REQUIRED

CIRCUIT BOARD
PTB0059~1
ONE REQUIRED

2 ReF7IHECO 0208 =~

I_0670[ECO. 0044 Dl

C"::?E DATE DESCRIPTION

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
ST._LOUIS, MISSOURI

MACROMODULAR PROJECT

TS PARTS LIST
BOTTOM MOTHER BOARD ASSEMBLY
PART NO. 200.11

ENG. DRAWING NO.

APPROVED
Coay
_BY. FOR DATE AT

CRpn | MANUF. | 6/8/70 [onauney 202.702

i it

M CHECKE uA%E/lG/-’o
m/g




(- )
203.5 PTT0057-1
2034 PTL00S6-1
O o I - (V) Q N 4] C|) n< 90
~ 9 1 ~ e i) -~ © ' ]
Q y 3 & gl IQal M| S« o8 )
S ad 38| 8| |S8| [ B8 |8 o
N NE NE| [NE|VE| MR [NE e v
203.3 PTF0058-1
203.7 PTB0059-1
N J
200. |
ONE CELL CASE
ASSEMBLY
p
p
KEY STOP
LEFT HAND SHROUD
: - MACDLASDULAR PROJECT
> 72771 E.CO.0209 iy 4 " ASSEMBLY SCHEMATIC & PARTS LIST
101070 E.C.0. 005/ — SHIFT
e . PART NO. 203
L SPROTED ; N\\JNAC DRAWING NO.

,m/ q hl _“,’; S |203.0D

“‘*J\; . ’(7"70

.....

NTK | 3-28-70

BossrBi-. Wi ..



NOTE: INSTALL FEMALE AMPMODU
CONNECTORS EXACTLY AS
SHOWN ON DWG. 200.5002.

(O-1O7

E£.C.O. 005/ QQMA

CHANGE
NO.

DATE

DESCRIPTION

TiTLE COMPONENT IDENTIFICATION
COMPUTER SYSTEMS LABORATORY SHIFT DATA BOARD
WASHINGTON UNIVERSITY PART NO. 203.1
ST. LOUIS, MISSOURI APPROVED E"G-D LS DRAWING NO.
BY FQR___ DATE
CRusn. | Manwur,  7-20 -70)PRAWN BY 203. 1 DI
MACROMODULAR PROJECT [0 “avus (787 bostte
NTK 3-/9-70




TYPE
Mo1B
MosB

M10

M16

INTEGRATED CIRCUITS

REQUIRED LOCATION

1 P4

4 P7
P10
P11
P12

5 P1
- P2

P3

P8

P9

2 P5
P&

RESISTORS

TYPE REQUIRED  LOCATION

RO 3 RO1
R18
R19

Rl 6 RO7
R09
R1l
R13
R14
R16

-R3 10 R02

RO3
R04
RO5
R06
R08
R10
R12
R15
R17

NOTE:

A0 ¢cth e

CONNECTORS
AMPMODU NO. 85863-4
39 REQUIRED

CIRCUIT

PTV0067-

BOARD
1

ONE REQUIRED

NOTE:

RO = JUMPERS
R1 = 1.5K OHM 1% FILM RESISTOR
R3 =121 OHM 1% FILM RESISTOR

2

7-27-71 E.CO. 0209 21747

1

1-3-711 E.CO0.0201 %147

CHANGE
NO.

DATE DESCRIPTION

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
ST._LOUIS, MISSOURI

MACROMODULAR PROJECT

TITWE

PARTS LIST
SHIFT DATA BOARD
PART NO. 203.1
ENG DRAWING NO.

APPROVED ‘ DLS

BY

DATE

£oR
MANUF. A4 Joramnay 203.102

MBP

_&A\ MANUFE. 7-28-71 CHECKED DATE
22K

6/24/70




NOTE: INSTALL FEMALE AMPMODU
CONNECYORS EXACTLY AS
SHOWN ON DWG. 200.50D2.

/

CHANGE
NO.

ECO 005 2% Comn

OESCRIPTION

TiTLe COMPONENT |IDENTIFICATION
COMPUTER SYSTEMS LABORATORY SHIFT [ OCAL CONTROL BOARD
WASHINGTON UNIVERSITY PART NO. 203.2
ST. LOUIS, MISSOURI . _ APP:QOBVED __ ENG.D L s DRAWING NO.
CRA | MANUE 13-20-70 umw}u)a[: 203.20D!
MACROMODULAR PROJECT Conn| mandr. 7287 o= e
TK 3-/9-70




INTEGRATED CIRCUITS

TYPE REQUIRED LOCATION
Mo 2 P5
P6
Mo5 1 P12
Mo6 1 P18
MIo 8 P1
P7
P8
P9
P10
P11
P13
P14
M1l 4 P3
P4
P15
P16
M20 1 P19
M30 1 P17
M31 1 P2
CAPACITORS =
TYPE REQUIRED LOCATION
33 pf 1 C32

*DIPPED SILVER MICA 5% 504vVDC

RESISTORS

LOCATION

TYPE  REQUIRED

RO

R1

R2

R3

12

12

R04
R06
RO7
Rll
R13
R22
R26
R29
R33
R34
R35
R44

R02
R10
R18
R19
R23
R24
R28
R30

RI7
R27
R36
R37
Ra2
R43

RO1
R03
ROS
R08
R09
R12
R14
R1S
R20

TYPE

RS

RESISTORS (cont)

REQUIRED LOCATION CONNECTORS .
AMPMODU NO. 85863-4
R21 49 REQUIRED
R25
R31 CIRCUIT BOARD
PTV0068-1
4 R38 ONE REQUIRED
R39
R40
R4l
NOTE:
RO = JUMPERS

R1=1.5K OHM 1% FILM RESISTOR
R2 =750 OHM 1% FILM RESISTOR
R3 =171 OHM 1% FILM RESISTOR
RS = 57.6 OHM 1% FILM RESISTOR

7-27-71] E.CO 0209 KR

3
2 |2-lz-m | E.co.05 o
1. |10/10/70 | E.C.0. 0051 7.4

DATE DESCRIPTION

CHANGE
NO.

e

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
ST._LOUIS, MISSOURI

MACROMODULAR PROJECT

TITLE

'PARTS LIST
SHIFT CONTROL BOARD C
PART NO. 203.2

APPROVED Eu;@w DRAWING NO.
BY FOR _ DATE

(_\.‘_1'\,‘/\. MANUF' 4/7/70 DRAWN BY 203.202

. MBP
CorA, 7ANUF, 7-28-7/

CHECKED DATE
2777 | simm




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 T31l. 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 Cl6 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 T3l. 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.

CcHG. | E.C.0. "DATE APPR

12-10-70

1 j 0301 [1‘1-16-73 #/A

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.

203.2D5



NOTE
MALE AMPMODU PINS MUST BE
INSTALLED FROM THIS SIDE IN
LOCAT!ONS MARKED X PRECISELY
AS SHOUH IN DWGS. 209. 5001 AND
200.5002,

1.

{29 PINS)

NOTE 2:
SEE DRAYING NUMBER 200.50029
FOR COMMNECTOR MOUNTING
ORIENTATION.

COMPUTER SYSTEMS LABORATORY

TITLE

COMPONENT IDENTIFICATION
SHIFT FACEPLATE MOTHERBOARD

*7

-13-70

E.C.0. 0082

Cora

CHANGE
NO.

DATE

DESCRIPTION

WASHINGTON UNIVERSITY PART NO. 203.3
ST. L.OUIS, MISSOURI APPROVED KNG, DLS DRAWING NO.
BY EQR DAIE L 203 BDI
Corma. | MAN UFR. |20 Norifori"ieY .
-PLL
MACROMODULAR PROIJECT Cove| MANUF. | 7-26-71 e -
T, 11-17-10




RESISTORS 15K OHM 5% %“WATT CARBON
TWO REQUIRED

RO1

ROZ

SPRAGUE NETWORK LTN-2
ONE REQUIRED
NOL

AMP CONNECTOR
583 464-1
ONE REQUIRED

CONNECTOR
AMPMODU NO. 859315
29 REQUIRED

CIRCUIT BOARD
PTF0058-1
ONE REQUIRED

7-27-71 E.C.0. 0209 Y7

2
1 10/10/70] E.C.0. 0051 Coon.  2I%

H,
c nce DATE DESCRIPTION

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
ST._LOUIS, MISSOURI

MACROMODULAR PROJECT

TIT€ PARTS LIST
SHIFT FACEPLATE MOTHER BOARD
PART NO. 203.3

ORAWING NO.

APPROVED E% 50
BY FOoR___ ] oatE

Cean | MANUF. 4/1/70 [oRawNBY 203.3D02

L __MBP

Cevn, | MANUF. 7-28-7/ [checkeo DATE
7, A




99999

0613
0-950011d

. TITLE COMPONENT. IDENTIFICATION - .
COMPUTER SYSTEMS LABORATORY SHIFT LATERAL mTHE% PSQRD ASSEMELY
‘ WASHINGTON UNIVERSITY PART 110, 203.4 AL SIDE
ST. LOUIS, MISSOURI

ASPROVED ENG. DRAWING NO.

oave DLS

.14 rof ’
% M*"U F ‘k.v.. ORAWN BY p
ca 203.401
MACROMODULAR PROJECT - [ manar lr-a6m AL

L ¥g0/74  E.c.o. 0051 w'oé, C Lnn

CHANGE
NO.

e

h._( CHECKED DATE
DATE -DESCRIPTION . .

T 32770




NOTE: AMPMODU PINS MUST BE INSTALLED
FROM THIS SIDE IN LOCATIONS MARKED
X PRECISELY AS SHOWN IN DRAWINGS
200.50D1 AND 200.50D2.

NOTE: SEE DRAWING NUMBER 200.50028
FOR CONNECTOR MOUNTING ORIENTATION.

TiTee COMPONENT IDENTIFICATION
COMPUTER SYSTEMS LABORATORY SHIFT LATERAL MOTHERBOARD ASSEMBLY. .
WASHINGTON UNIVERSITY -PART NO. 203.4 "COMPONENT SIDE
ST. LOULS, MISSOURI APFROVED ENG. DLS DRAW(NG NO.
5 27| Eco o238 P 2 AP PR T 203.4D2
_frvelsco oods MACROMODULAR PROJECT |- {mawve niahel™hT)
CRUA | MANUF. |7-28-7 [oreenee DATE o
NTK X!

CHANGE
NO,

DATE

DESCRIPTION




JUMPERS
SIX REQUIRED
RO1
R0O2
R0O3
R04
R09
R10

RESISTOR33.2K OHM 1/8 WATT 1%
ONE REQUIRED
R12

AMP CONNECTOR
583 464-1
ONE REQUIRED

- CONNECTORS
AMPMODU NO. 85331-5
FORTY SEVEN REQUIRED

FUSE, BUSSMAN GFA 3/4 AMP
ONEII}EQUIRED

CIRCUIT BOARD
PTL0056—1
ONE REQUIRED

3 |11-24-11) E.C.0. 0232 sx /"

2 7-27-71] E.C.O. 0209  =2,%/.°,

1 10710770 { ECC.Q. 0051 Y. 1.4
CHAGE DATE DESCRIPTION

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY

ST. LOUIS, MISSOURI

MACROMODULAR PROJECT

TITLE

PARTS LIST
SHIFT LATERAL MOTHER BOARD
PART NO. 203.4

ENG, DRAWING NO.

BY

—FOR_

ED
e DATE ZEO 203403

C“.f“,\,-l\_ MANU

F. | 4/1/70 ORARIRY

Can

MANUF. | 7-28-2

CHECK DATE
2707/ | 520
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PITO057-0 € w0

- o [ ]
o L]
) TITLE COMPONENT IDENTIFICATION -
COMPUTER SYSTEMS LABORATORY SHIFT TOP WOTERDOND
WASHINGTON UNIVERSITY ) _ PART N0, 203.5
ST. LOUIS, MISSOUR! APPROVED ENG. DRAWING NO.
2y EQR DATE BLS
-~ DRAWN BY
SO (MWANU P [BAv-10 pLL 203,501

r_l_Jﬂ/lOﬁ Lo Wl come AR MACROMODULAR PROJECT |5 T romnr Tosam

DATE DESCRIPTION

CHECKED FJTK DATE 3_.28—70
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L5 f-
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NOTE: MALE AMPMODU PINS MUST BE INSTALLED FROM THIS SIDE
IN LOCATIONS MARKED X PRECISELY AS SHOWN IN DWGS.
200.50D1 AND 200.50D2.

NOTE: SEE DRAWING 200.50D26 FOR CONNECTOR
’ MOUNTING ORIENTATION,

T COMPONENT IDENTIFICATION,
COMPUTER SYSTEMS LABORATORY SHIFT TOP MOTHERBOARD ASSEMBLY COMPONENT SIDE
WASHINGTON UNIVERSITY PART NO. 203.5
ST. LOUIS, MISSOURI APPROVES . ENG. DLS DRAWING NO.

2 |"0ael Eco  ooss B » v e 203.502

W‘P "l;\'” DRAWN BY .

I _Vimi—b__Eco_ooa; Z5Z =

SO MACROMODULAR PROJECT Corm. | manar. |z.na.7 == e

c"::.cs DATE DESCRIPTION : NTK 10/14/70




JUMPERS
ONE REQUIRED
R02

AMP CONNECTOR
1-202845-5
ONE REQUIRED

CONNECTOR
AMPMODU 85931-5
103 REQUIRED

CIRCUIT BOARD
PTT0057-1
ONE REQUIRED

2 7-2771 E.C.O. 0209  “#:&”
1 10/10/70] E.C0.0051 v .. -d¥
cn:g'c,s DATE DESCRIPTION

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
ST._LOUIS, MISSOUR!

MACROMODULAR PROJECT

TITYE PARTS LIST

SHIFT TOP MOTHER BOARD

PART NO. 203.5

" APPROVED

%EQ DRAWING NO.

BY _fon T oare
. MANUF. 710/70 [oRraww Y 203.5D3
MBP
MANYE. 7-28-21

7 v L




—ATe—TWnw

METALCRAFT QQTOGRAPH OR EQUIVALENT”
BLANK SIZE: SHEARED WITH

SQUARE CORNERS, WHITE LETTERS.

VOGUE BOLD 12 POINT BOLD FACE TYPE CENTERED
TOP, BOTTOM AND SIDES WITH © POINT

SPACING ON RUST PMS 152 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

MACROMODULAR PROJECT

TITLE

IDENTIFICATION LABEL
SHIFT MODULE

PART #203.6
APPROVED ENG DRAWING NO.
> " >y Tt 203.6
DRAWN BY .6D
Nasw |Prod. | 9/>e/20]™ "
CHECKED DATE .
) 6-16-70

O



NOTE: MALE AMPMODU PINS MUST BE INSTALLED FROM THIS SIDE
IN LOCATIONS MARKED X PRECISELY AS SHOWM IN DWGS.
200.50D1 AND 200.5002. .

(104 PINS)

NOTE: SEE DRAWING MUMBER 200.50027
) FOR CONNECTOR MOUNTING

ORIENTATION.
Tiree COMPONENT IDENTIFICATION )
COMPUTER SYSTEMS LABORATORY SHIFT BOTTQM MOTHERBOARD ASSEMBLY ]
WASHINGTON UNIVERSITY PART NO. 203.7
5T. LOUIS, MISSOURI APPROVED ENG. oLs DRAWING NO.
. BY. FoR DATE 203.701
Come [ MANVE  ofarhe [ 0x "
Map
MACROMODULAR PROJECT [~ == MW E—2Wd rap f
CHadce QATE DESCRIPTION HTK 16/14/10




AMP CONNECTOR
1-202845-5
ONE REQUIRED

CONNECTORS

AMPMODU NQ. 85331-5

ONE HUNDRED FOUR REQUIRED
CIRCUIT BOARD

PTB0053~1
ONE REQUIRED

19jas)0

1. 17-27-MECO. 0209 iz

DATE DESCRIPTION

CHANGE
NO.

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
ST._LOUIS, MISSOURI

MACROMODULAR PROJECT

TTE PARTS LIST
BOTTOM MOTHERBOARD ASSEMBLY
PART NO. 2037

ENG. DRAWING NO.

APPROVED
BY FQR —~DALE 0(3
oo MANUF. W om\r;n ;\' 203.7D2
B
. MANUE. 7-28-7/ [Checkeo DATE
7R | 1014/10




204.8  prTO0S1

204.5 PTL0056- 1
© + <+ + ™ = 2 0] ©
N Sl el (1818 S S
. o %1 | | N7 | | RS o N

s lgl g Y| E g
gl 88188 [ =
204.7 PTF0058-1
204.9 PTB0059-1
\ )
200. |
ONE CELL CASE
ASSEMBLY
KEY STOP
LEFT HAND SHROUD
MACROMODULAR PROJECT
me ASSEMBLY SCHEMATIC & PARTS LIST
[ 72771 ECO- 0211 COMPARATOR UNIT MOD. 2
CHANGE DATE DESCRIPTION PART NO. 204

NO. APPROVED ENG DRAWING NO.
COMPUTER SYSTEMS LABORATORY m | WAC | 04.0D
WASHINGTON UNIVERSITY PLL |MOD. 2
ST. LOUILS, MISSOURI CnECAZD CalE —
NTK 6-3-7/




NOTE: INSTALL FEMALE AMPMODU
CONNECTORS EXACTLY AS
SHOWN ON DRAWING 200.5002

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
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INTEGRATED CIRCUITS

TYPE REQUIRED LOCATION

MO4 3 P3
P3
Pil

M05 3 P2
P6
P7

ML0 5 P1
P4
P5
P8
P12

ML 1 P10

CAPACITORS*

TYPE REQUIRED LOCATION

33pf 4 c25
c21
€30
€32

5 pf 1 €39

*DIPPED SILVER MICA 5%

TYPE
R1

R2

R3

R4

RESISTORS

REQUIRED LOCATION

7

13

15

CONNECTORS
AMPMODU NO. 858634
47 REQUIRED

CIRCUIT BOARD
PTV0073-1
ONE REQUIRED

NOTE:

R1 = 1.5K OHM 1% FILM RESISTOR
R2 = 750 OHM 1% FILM RESISTOR
R3 = 121 OHM 1% FILM RESISTOR
R4 = 15K OHM 5% CARBON COMP.

1

CHANGE
NO.

§-2-71 | E.C.0.014 _#48
IR

DATE DESCRIPTION
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WASHINGTON UNIVERSITY
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PART NO. 204.3 MOD 2
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Test Procedure Y,

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 .
Test 1: Tie pin L9 high. BApply 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 L1l 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

Crio | B4 nTE. AP OR

Orig.| 12-29-70
110194 ] 6-2-71

210301 11-16-73,%
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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.
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NOTE:

AT TIME OF INSTALLATION OF BOARD,

M8DI{Y A§ FOLL 'l -
REMOVE
MOD 3: REMOVE R33

NOTE: INSTALL FEMALE AMPMODY
CONNECTORS EXACTLY AS
SHOWN ON DRAWING 200.50D2.
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INTEGRATED CIRCUITS RESISTORS o RESISTORS (Cont)

TYPE REQUIRED LOCATION TYPE REQUIRED LOCATION TYPE REQUIRED LOCATION ROE STORS
y gﬁ lkEB 85863-4
M06 5 P1 RO 2 RO4 R3 (Cont) R17 58 REQUI
P3 R31 R19
i1 o g
Rl 2 RO5 =
P16 RO7 R26 ONE REQUIRED
RO3 RZ1
MLO 1 P11 Rl R29
R30 R33
M1l 1 P13 R34 R35
R36 R45
M1z 1 P14 R37 R46
R38 RA7
M20 2 P15 R39 R48
P17 R40 R50
R42 R52
M21 4 P6 R43 R54
P7 R4S R61 NOTE:
P8 R51 R62 . L
P9 R53 R63 RO = JUMPERS _
. R55 R64 R1 = 1.5K OHM 1% FILM RESISTOR
M30 3 P2 R58 R2 = 750 OHM 1% FILM RESISTOR
PS5 R59 R4 .3 ﬁo% R3 =121 OHM 1% FILM RESISTOR .
P12 ) 522 Ril . R4 = 15K OHM 5% “%WATT CARBON COMP.
. *CK-103 SPRAGUE
R? 12 ROL . . . CERAMIC DISC. 50 WvDC
R14
CAPACITORS* E{g 3 7~2-71 E.C.0, 0199
TYPE REQUIRED LOCATION R20 2 [S289T] ECO. 08 —
10,000 pf 2 Co1 R23 1 10-30-70| NEW LAYOUT E.C.0. 0074
co2 R25
sﬁ CNNA:,GE DATE DESCRIPTION
sg? COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
R3 2 Sg% ST. LOUIS, MISSOURI )
RO8
s%tz) MACROMODULAR PROIJECT
Y TITLE .
Ri3 PARTS LIST
COMPARATOR DATA BOARD
PART NO. 204.4
APPROVED ENG. pEQ DRAWING NO.
BY ..FOR - : I‘T!AT:E — 204.4D2
~ — MBP
CHECKE\D QATE
10-30-70
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COMPONENT IDENTIFICATION
COMPUTER SYSTEMS LABORATORY COMPARATOR LATERAL MOTHERBOARD SIGNAL SIGE
WASHINGTON UNIVERSITY B PART NO. 204.5
ST. LOUIS, MISSOURI APBROVED £NG. DRAWING NO.
: | Firva [IAnNE 2hgr? 2o 204,501
I
[ Y30 Eco 0083 ©h , MACROMODULAR PROJECT [0 Traror oh I i
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NOTE:

AMPMODU PINS MUST BE INSTALLED
FROM THIS SIDE N LOCATIONS MARKED
X PRECISELY AS SHOUN IN'DRAIINGS
200,50D1 AND 200.50D2.
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NOTE:
. DRAWING NUMBER 200.50028
?‘%Fi'? CONNECTOR ORIENTATION.

TiTLE COMPONENT IDENTIFICATION
COMPUTER SYSTEMS LABORATORY COMPARATOR LATERAL MOTHERBOARD ASSEMBLY COMPONENT SIDE
WASHINGTON UNIVERSITY : PART NO. 204.5
. ST. LOUIS, MISSOUR! APPROVED ENG, DRAWING NO.
2 [i=24-71} EC.O. 0232 2w F BX L8 PALE OLS 204.5D2

I 2471] ECO.0I6] 2IK Chane Sarn, | MANUE: W0 §7 5 ‘
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JUMPERS
FOUR REQUIRED

Ro1

RO2

R09

R10
RESISTOR 25.5K OHM 1/8WATT 1%

ONE REQUIRED
RI2

AMP CONNECTOR
583 464-1
ONE REQUIRED

CONNECTOR
AMPMODU NO. 85931-5

'FORTY- SEVEN REQUIRED

FUSE BUSSMAN GFA-%AMP
ONSII}EQUIRED

CIRCUIT BOARD
PTL0056-1
ONE REQUIRED

4 lil-28-11] EC0 @ Al

3 27l 1E.C,0. 0/99

2728711 ECO 06l i oo

1 Jl-16-70] E.C0.0088 ¢
CN"AON'GE DATE DESCRIPTION

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY '
ST LOUIS, MISSOURL

MACROMODULAR PROJECT

TITLE

PARTS LIST

PART NO. 204.5

COMPARATOR LATERAL MCTHER BOARD

APPROVED ENG, ORAWING NO.
T 0 -
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CHECK DATE
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METALCRAFT ”QQTOGR%PH” OR EQUIVALENT:
BLANK SIZE: X 2" SHEARED WITH

SQUARE CORNERS. BLACK LETTERS,

VOGUE BOLD 12 POINT BOLD FACE TYPE CENTERED
TOP, BOTTOM AND SIDES WITH © 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

MACROMODULAR PROJECT

TITLE

IDENTIFICATION LABEL
COMPARE MODULE

PART #204.6
APPROVED ENG DRAWING NO.
BY FOR DATE NTK 20460
Macr— | £ ] DRAWN BY .
nod._ | 1/38/7| """
. CHECKED DATE
ace 6-16-70




SO 0-850041d

NOTE:

MALE AMPMODU PINS MUST BE INSTALLED
FROM THIS SIDE IN LOCATIONS MARKED X
PRECISELY AS SHOWN IN DRAWINGS
200.50D1 AND 200.50D2.

NOTE:
SEE DRAWING NUMBER 200.50D29
FOR CONNECTOR ORIENTATION,

COMPUTER SYSTEMS LABORATORY

TITLE

COMPONENT IDENTIFICATION
COMPARATOR FACEPLATE MOTHERBOARD

CHANGE
NO,

DATE

DESCRIPTION

WASHINGTON UNIVERSITY PART NO. 204.7
ST. LOUIS, MISSOURI APPROVED ENGD DRAWING NO.
LS
8y FQR DATE
Com. [WANUE.  [\ean-adfomsem ey 204.7D1
MACROMODULAR PROJECT TN YA R
: NTK ]11-16~70




RESISTORS 15K OHM 5% %WATT CARBON
TWO REQUIRED

ROL

R0Z

SPRAGUE NETWORK LTN~2
SEVEN REQUIRED

AMP CONNECTOR
583 464-1

ONE REQUIRED
CONNECTOR

AMPMODU NO. 859315
EIGHTY-THREE REQUIRED

CIRCUIT BOARD
PTF0038-1
ONE REQUIRED

-—

EI

2 |~271 |E.C.0 099
1 5-28-71 | €C.0.0191 ¢

IR TN

CHANGE
NO.

DATE DESCRIPTION
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WASHINGTON UNIVERSITY
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MACROMODULAR PROIJECT
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PART NO. 204.7
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NOTE 1:

MALE AMPMODU PI:S MUST 3E INSTALLED FROM THIS SIDE
IN LOCATIONS MARKED X PRECISELY AS SHOUM IN DVGS.
200.50D1 AND 200.5002. :

MNOTE 2:
SEE DRAWING NUMBER 200.50D26
FOR CONNECTOR ORIEMTATION.

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY

TITLE

COMPONENT IDENTIFICATION
COMPARATOR TOP MOTHERBOARD ASSEMBLY
PART 0. 204.3

ST. LOUIS, MISSOURL

APPROVED

ENG.

ORAWING NO.

204.8D!

2 5287 ECO OBI MTI,  commre T TV S
' - ~L)-ie
L_JISO700L.CO 0099 Clanr, MACROMODULAR PROJECT W LY AL s

CHANGE
NO.

DATE

DESCRIPTION

“l-16-70




AMP CONNECTOR
1-202845-5
ONE REQUIRED

CONNECTORS
AMPMODU HO. 85331-5
ONE HUNDRED FOUR REQUIRED

CIRCUIT BOARD
PTT0057-1
ONE REQUIRED

3 7-2-711 E.C.0. 0I99 .
2 5-28-71| E.C.0. 0189 M S
1 11-30-70] E.C.0.0099 ¢ *: .
Cﬂ::FE DATE DESCRIPTION
COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
ST. LOUIS, MISSOURI
MACROMODULAR PROJECT
T PARTS LIST
COMPARATOR TOP MOTHERBOARD ASSEMBLY
PART NO. 204.8 )
PPROVED ene DRAWING NO.
By FoR DATE MU 204.802
< ROl Y. AP RN CHECKED DATE
Coo | l/a4/70




NOTE
SEE DRAVING MUN3ER 200.50027
FOR COMNECTOR ORIENTATIOHN.

NOTE 2:

MALE AMPMODU PINS MUST GE INSTALLED FROM THIS SIDE
IN LOCATIONS MARKED X PRECISELY AS SHOUIN IN DWGS.
200.50D1 AND 200.5002.

=47

ECO. 0140 N,

A, |

CHANGE
NQ,

VaATE

DESCRIFPYION

COMPONEHT IDENTIFICATION
COMPUTER SYSTEMS LABORATORY COMPARATOR 20OTTOI IOTHERDOARD ASSEMBLY
WASHINGTON UNIVERSITY PART MO, 2049
ST. LOUIS, MISSOURI APPROVED fena. ORAWING NO.
8 EQR DATE DLS

Con. | MavvE. |29 "’“D"';_;b 204.901

MACROMODULAR PROJECT Co aawor. s
TK 11—16=70




AMP CONNECTOR
1-202845-5
ONE REQUIRED

CONNECTORS
AMPMODU NO. 85931-5
ONE HUNDRED FOURTEEN REQUIRED

CIRCUIT BOARD
PTB0059-1
ONE REQUIRED

2 _|Z2-71]E.C.O_0J99 7. .
I__[F5-7I [EC.O_0I40 + -

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
ST._LOUIS, MISSOURI

MACROMODULAR PROJECT

TITLE

PARTS LIST
BOTTOM MOTHERBOARD ASSEMBLY
PART NO. 204.9

APPROVED ENG.‘ o DRAWING NO.
By FOR DATE v
+ ce? - ORAWN BY 204.9[’2
. PRI T VBP
L NN CHECKED DATE
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00000000000000
20000000000000

MOTE: INSTALL FEMALE AMPMODU
CONNECTORS EXACTLY AS
SHOWN ON DRAWING 200.5002.

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
ST. LOUIS, MISSOURI

TiTLe COMPONENT IDENTIFICATION
COMPARATOR CONTROL 30ARD

PART NO. 204./10

APPROVED

ENG.

ORAWING NO.

1130700E.C.O. 0099 & Eon s JEEO | S0, 0p
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INTEGRATED CIRCUITS
TYPE REQUIRED LOCATION

M0z 1 ]
Mo4 1 P8
Mo5 1 P6
MG 2 P15
P16
10 5 P2.
P10
P11
P13
P14
i 4 Pl
P3
P
P9
M2 1 P17
M31 2 P5
P12

RESISTORS
TYPE REQUIRED LOCATION

RO 6 RO1

R1 10 RO8

R2 10 RO4

R3 11 R06

RESISTORS (cont) CONNECTORS
CATION
TYPE REQUIRED LO AMPMODU NO. 85863~4
RS 8 Egg 55 REQUIRED
R34 CIRCUIT BOARD
ggg PTVO0072- 2
Ra ONE REQUIRED
R42
R43
NOTE:
RO = JUMPERS
R1 = 1.5K-0HM 1% FILM RESISTOR
R2 = 750 OHM 1% FILM RESISTOR
R3 = 121 OHM 1% FILM RES'STOR
RS = 57.6 OHM 1% FILM RESISTOR
7 |Z27IELO 0199 5 7.
3 52871 [ E.C.0. 0181 "7 7. CRipi~
2 UE3070lECO 0099 [
1 |10/30/70 ] NEWLAYOUT E.C.0. 0078 C' ..
CH::‘GE . DATE DESCRIPTION
COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
ST. LOUIS, MISSOURI
MACROMODULAR PROIJECT
"€ PARTS LIST
COMPARATOR CONTROL BOARD
PART NO.204./0
EN DRAWING NO.,
e 1REO
Ivovie [COua. | MANUF. R 204.1002
Chsran M A |7 !" "-'”' CHECKE DATE
227/ | 10-30-70




( T
205.9 PTT0060-1
205.6 PTLO0062-1
3; ~- ~7 -~ '\ll ™ "').j A
vl | W 2 | >~ = 3 3 W
o o8 | o5 |og || |89 | & o5 o
N NE '\E NE % NH LY N N
W
205.7 - PTFOW63-|
205.8 PTB0128-1
. J/
200. |
ONE CELL CASE
ASSEMBLY
[
KEY STOP
LEFT HAND SHROUD
4 - 19-9-7/| ECO. 0226 =+t MA .
3 2771 EC.0. 0212 i CROMODULAR PROJECT
2 ire-70| E.coO. 0079 HT Cua: | = ASSEMBLY SCHEMATIC ¢ PARTS LIST
/ 4-17-70 CHANGED TOP MB. L REGISTER UNIT
CHANGE DATE DESCRIPTION PART NO. 205
NO. N APPROVED ENG DRAWING NO.
- COMPUTER SYSTEMS LABORATORY S —; ——cr S PR
WASHINGTON UNIVERSITY 'wp'_]_ )
ST. LOUIS, MISSOURI PAAMUE. [ i e o re— e
P, 25 NTK 3-28-70




NOTE

INSTALL FEMALE AMPMODU CVONNECTDRS
EXACTLY AS SHOWN ON DRAWING MUMBER

00000000000000066]]
0000000600000000)

il

I

H
T

200.50D2.
e COMPONENT IDENTIFICATION
COMPUTER SYSTEMS LABORATORY REGISTER DATA BOARD
WASHINGTON UNIVERSITY PART NO. 205.1
ST. LLOUIS, MISSOURI ABBROVED ENGDLS DRAWING NO.
2 11-9-70] E.C.0. 0079 e 5 ax £o8 RALE 205. 1D
3 5 Clrn. [IAV VS 3,3,17“oau~ sy
L8370 Yadded Polarity fudicarors £00 290K | MACROMODULAR PROJECT LT L e .
CHANGE DATE DESCRIPTION NTK 3-26-70

NO.
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INTEGRATED CIRCU!TS

TYPE  REQUIRED  LOCATION
Mo18 3 P56
P7
Pg
P9
Mo4 1 P1
M10 2 P2
P3
M6 2 P4
PS5

RESISTORS

TYPE REQUIRED

LOCATION

Rl

R3

RS

7

16

CONNECTORS
AMPMODU NO. 85863-4
45 REQUIRED
CIRCUIT BOARD
PTV0074-_P

ONE REQUIRED

NOTE:
R1 = 1.5 K OHM 1% FILM RESISTOR

R3 =121 OHM 1% FILM RESISTOR
RS =57.6 OHM 1% FILM RESISTOR
2 9-9-71 | E.C.0. 0226 7,
1 5-9-70 CHG CIRCUIT TYPE E.C.0. 0034 27/
C"::FE DATE DESCRIPYION
COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
ST. LOUIS, MISSOURI
MACROMODULAR PROIJECT
TS PARTS LIST
REGISTER DATA BOARD
PART NO. 205.1
APPROVED ENG. DRAWING NO.
BY Prgs DATE C/Q‘\“/\_
Coama | MANUF. |5/15/70 Jorawsex 205.1D2
C\ e Y R MBP
A KA AN 1/" ... fcHeckea. /] oare
" f:;)/'/‘/ /\» 6/17/70
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NOTE: .
INSTALL FEMALE AMPMODU CONNECTORS
EXACTLY AS SHONN ON DRAKING NUMBER
200.5002.
TITLE COMPONENT IDENTIFICATION
COMPUTER SYSTEMS LABORATORY REGISTER CONTROL BOARD .NO. |
WASHINGTON UNIVERSITY PART NO. 205.2
ST. LOUIS, MISSOUR! APPROVED ENGDLS DRAWING NO,
2 _Vire7olEco 0079 W Cowmn - £on 5 205.2D]
| 15-127d ADDED PIN NO. 1 INDICATORS | Comn | AV 3 Jasfaed™ B '
—— MACROMODULAR PROJECT o MANaE. L9457y C"‘WE}K mej —




INTEGRATED CIRCUITS

TYPE REQUIRED LOCATION
Mo1 2 P7
P1§
M08 1 P5
M10 6 Pl
P8
P10
P12
P13
P16
M11 4 P2
P3
P11
P14
M16 1 P9
M20 1 P17
M30 1 P6
M3l 1 P4

RESISTORS

TYPE REQUIRED

LOCATION

RO l

R1 15

R3 14

R4 3

RESISTORS (cont

DIODES 1N3604
TWO REQUIRED

TYPE REQUIRED LOCATION

042
RS 6 R36 D35
Rt CONNECTORS
R3S AMPHODU NO. 85863-4
RA0 5 REQUIRED
Ral CIRCUIT BOARD
PTVOUTS- 1
ONE REQUIRED
NOTE:
RO = JUMPERS

Rl = 1.5 K OHM 1% FILM RESISTOR
R3 =121 OHM 1% FILM RESISTOR
R4 = 15K 5% CARBON COMP.

R5 = 57.6 OHM 1% FILM RESISTOR

2 9-9-71 E.C.O.0226 ~ " . .
1 9-9-70 | CHG CIRCUIT TYPE E.C.0. 0033 Claaa,
CHNA:.GE PATE DESCRIPTION
COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
ST. LOULS, MISSOURI
MACROMODULAR PROJECT
"™ PARTS LIST
REGISTER CONTROL BOARD NO. 1
PART NO. 205.2
A v ENG. DRAWING NO,
~oq | MANUF.  [5/15/70 [oramnev 205.2D2
C{’«xo& ”A':’ S ié "’,‘.' cHeckep . [ patE
~&y 6/17/10
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NOTE:

INSTALL FEMALE AMPMODU CONNECTORS
EXACTLY AS SHOWN ON DRAWING NUMBER

200.50D2.
TITLE COMPONENT IDENTIFICATION
COMPUTER SYSTEMS LABORATORY REGISTER CONTROL BOARD NO. 2
WASHINGTON UNIVERSITY PART NO. 205.3
_ ST LOUIS, MISSOURI APPROVED ENGD[_.S DRAWING NO.
2 Yri-eg0] eco.oms Rl  Coa f““‘\— v o | AI?  [alarlrefrm o 205.3D1
/ 5./9-70 ¥Added Polgpity [ydicafors ££.0. 30 ad MACROMODULAR PROJECT LL
. Clrn, | PN YFE. 945-7_Bwecken onej 26-70
CHANGE DATE DESCRIPTION NTK - -,

NO.




INTEGRATED CIRCUITS RESISTORS
TYPE  REQUIRED LOCATION TYPE REQUIRED LOCATION CONNECTORS
i AMPMODU NO. 85863-4
Mo1B 4 l;ig RO 1 R09 52 REQUIRED
PI R1 1 ROL CIRCUIT ROARD
P17 ' R02 PTV0075- 1
R05 ONE REQUIRED
M10 q P6 RO
P8 R1l
P9 R12
P13 R14
R18
M11 q P2 R20
P3 R22
P10 R24
P12 R3 2 RO3 ‘
W16 1 P5 RO4 NOTE:
RO = JUMPERS
M20 1 P18 Ryt RI = 1.5 K OHM 1% FILM RESISTOR
M30 1 Pl R13 R3 =121 OHM 1% FILM RESISTOR
RIS . R4 =15K OHM 5% CARBON COMP.
M31 3 P4 R16
PI. . R17
PI1 RI9
Rzl
R23
R26 1 9-9-71 | ECO.0226 = .
R27
RZB c"'::GE DATE DESCRIPTION
R29 :
y ggg COMPUTER SYSTEMS LABORATORY
R32 WASHINGTON UNIVERSITY
R33 ST. LOUIS, MISSOURI
Re z Rzs MACROMODULAR PROIJECT
T PARTS LIST
REGISTER CONTROL BOARD NO. 2
PART NO. 205.3
APPROVED ENG. DRAWING NO.
gy FQR OATE CLltan,,
COu, | MANUF.  [5/15/70 [omawnev 205.302
Lo L/ A MBP
Caaey, (605 £ .Jonecken | oaTE _
“ig P4 §/17/10
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METALCRAFT “AUTOGRAPH” OR EQUIVALENT:
BLANK SIZE: %" 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 IVORY PMs 134
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

MACROMODULAR PROJECT

TITLE

IDENTIFICATION LABEL
REGISTER MODULE

PART #205.4
APPROVED ENG v DRAWING NO.
8Y FOR DATE NTK
”2“' M ,m DRAWN BY 205.4D
S ML ‘ KM
Coran, | ANV E, |10 -2 [epecres BATE ¢ 16-70
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NOTE:

AMPMODU PINS MUST BE INSTALLED
FROM THIS SIDE IN LOCATIONS MARKED
X PRECISELY AS SHOWN IN DRAWINGS
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SEE DRAWING NUMBER 200.50D28
FOR CONNECTOR ORIENTATION.
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NOTE 1:
SEE DRAWING 200.50D27 FOR
CONNECTOR ORIENTATION.
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