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ABSTRACT

. Manufacturing documents, including parts lists,
.

assembly pictorials, and adjustment procedures for the
) DECODE, LOAD, CALL, MERGE and DATA BRANCH macromodule
; \

electronic subassemblies are given.
|
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NOTE: INSTALL FEMALE AMPMODU
CONNECTORS EXACTLY AS
SHOWN ON DRAWING 200,50D2

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
ST. LOUIS, MISSOUR!

TITLE

COMPONENT | DENTIFICATION
DECODER DATA BOARD
PART NO. 206.1

APPROVED

ENG.

/

/~5-71

E.CO 0141 =/

CHANGE
NO,

DATE

DESCRIPTION

MACROMODULAR PROJECT

DRAWING NO,

- —— 206.1D]
Coma. | L) LL
C%CK%/ OATE 6_8_70




& -85 « o W5
INTEGRATED CIRCUITS RESISTORS
YPE REQUIRED LOCATION TYPE REQUIRED  LOCATION CONNECTORS
! : g AMPMODU NO. 85863-4
Moa 2 P3 R1 8 R12 47 REQUIRED
Pa R13 ‘
R18 CIRCUIT BOARD
M6 2 P1 R19 PTV0088-0
P2 R34 ONE REQUIRED
g R35
M10 8 P5 R36
P6 R37
P7
P8 R2 4 R06
P RO7
P10 R08
P11 RO9
P12
M20 1 P13 3 B Egg
RI0 NOTE: A
R1l R1 =15 K OHM 1% FILM RESISTOR
R14 R2 =750 OHM 1% FILM RESISTOR
R15 R3 = 121 OHM 1% FILM RESISTOR
R16 R4 = 15K OHM 5% % WATT CARBON COMP.
E% C K103 = SPRAGIIF CERA
CAPACITORS 5%%
TYPE REQUIRED LOCATION sgg
CK-103 2 co1 R26
10,000 pf 02 - R28
R30 c"::“ DATE DESCRIPTION
R31 :
ggg COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
- R4 3 Eg% ST. LOUIS, MISSOURI
R03

A7 O0ct 70

MACROMODULAR PROJECT

TITLE

PARTS LIST
DECODER DATA BOARD
PART NO. 206.1

APPROVED ENG DRAWING NO.

BY EOR DATE DL “d

Crmn | MANUF. | S840 [omemmey 206.1D2

CHECKED / DATE

7 77/, 6/22/10
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NOTE: INSTALL FEMALE AMPMODU

COMNECTORS EXACTLY AS

SHOWN ON DRAWING 200.5002
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WASHINGTON UNIVERSITY
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INTEGRATED CIRCUITS

TYPE REQUIRED LOCATION
M04 3 Pl
P2
P12
M06 2 P11
P13
Mo7 1 P3
M10 5 P6
P7
P8
P9
P10
M20 1. P14
M30 1 P5
M3l 1 P4
CAPACITORS
TYPE REQUIRED LOCATION
CK-103 3 (C;Ol
10,000 of 03
0,000 ¢ Ci0
DSM 36 pf 1 Co02
DSM 180 pf 2 o4
Co5
f 4 C06
DSM 130 p cor
co8
C09

TYPE
RO

R1

R2

RESISTORS

REQUIRED

LOCATION

3

19

15

RO4
R26
R31

RO1
RO3
R06
R12
R13
R14
R15
R20
R21
R24
R25
R28
R34
R37
Ra8
R50
R63
R64
R65

R05
R29
R30
R32
R35
R38
R39
R40
Ral
R42
R43
R53
R54
R55
R56

TYPE
R3

R4
RS

REQUIRED

LOCATION

1

10

R02
RO7
R08
‘R09
R10
R11
R16
R18
R19
R22
R23
R21
R33
R36
R49
R51
R66

R17

R44
R45
R46
R47
R57
R58
R59
R60
R61
R62

AN 0e4 N0

NOTE:

CONNECTORS
AMPMODU NO. 858634
48 REQUIRED

CIRCUIT BOARD
PTV0083-0
ONE REQUIRED

RO = JUMPERS

R1=1.5K OHM 1% FILM RESISTOR

R2 = 750 OHM 1% FILM RESISTOR -

R3 =121 QHM 1% FILM RESISTOR

R4 = 15K OHM 5% 1/4 WATT CARBON COMP.
R5 = 57.6 OHM 1% FILM RESISTOR

CK-103 SPRAGUE CERAMIC DISC, 50 WVDC
DSM — DIPPED SILVER MICA 5% .

1

2yn_| E.C.0.0153 I

CHANGE
NO.

DATE DESCRIPTION
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DECODER CONTROL BOARD
PART NO. 206.2

APPROVED ENG, DRAWING NO.
BY FOR DATE o 206 2[)2
._% MANUF o DRAwﬁBa; .

CHECKED DATE
W §/22/10




Test Procedure

Decode Module Control Board #206.2

This board contains several critical delays whose proper
value must be checked on each board prior to assembly into a
Decode Module. The delays must be properly set if the module

is to perform its intended operations.

Procedure
Test 1:

Apply a differential square wave with a period of 400 nano-
seconds to pins F5 and F6. The signal should have a rise and
fall time not greater than 10 nanoseconds. Observe the waveform
at pin F6 with channel 1 of a 454 oscilloscopé and observe the
waveform at pin 12 of package 4 with channel 2. The waveforms
will appear approximately as shown in Figure 1. The value of
the smaller of tj and t, must be greater than 200 nanoseconds.
If either ty or t, 1s less than 200 nanoseconds, the value of
C05 and/or C04 should be increased.

If either t3 or t4 is smaller than 15 nanoseconds, the
value of C02 must be increased. Record the capacitor and delay

values for each module on the worksheet provided.

Test 2:

The Tektronix 2101 and Data Pulse 111 pulse generators are

‘required for this test.

ISSUE T~ 1=21eTl :

_1_.0302__ 1-15-74 Mﬁg I

206.2D4



Set the Tektronix pulse generator to generate a 200 nano-
second pulse every 400 nanoseconds with MECL output levels on
the + and - outputs. Set the Datapulse generator to external
trigger and connect a cable from the Tektronix synch output to
the e%ternal input of the Datapulse generator. Set the Data
pulse generator delay to zero and set a positive going output
pulse 90 nanoseconds wiae with 5 nanosecond rise and fall times.
Increase the Datapulse delay setting uhtil reliable triggering
is achieved with one output pulse from the Datapulse generator
every 800 ns (i.e.<every other pulse output from the Tektronix

generator). Adjust the delay setting of the Tektronix pulse

generator until the leading edge of the 90 ns pulse occurs

approximately 10 ns before a transition of the square wave. The

two waveforms should appear as shown in Figure 2.

Tie pin T86 low and tie pins F5 and F6 to -5.2V.
Connect the output pulse from the datapulse generator to
pin B86 and the + output from the Tektronix pulse generator to
pin B81. Set B85 and B84 low and observe the waveform at pin.4
of package 3 with channel one of a 454 oscilloscope and observe
the waveform at pin 6 of package 10 with channel 2. Use B
sweep delayéd by A with A set to 500 ns/div, B set to 100 ns/div
and the x10 magnifier on. This gives an effective sweep speed
of 10 ns/division. For each pulse on channel 1, the signal on
channel 2 must change state and the change must occur at least
5> ns before the end of the pulse. Figure 3 shows the required

timing relation and this relation must be checked for at least

Six successive pulses. Note that the pulses occur in groups

DATE APPR 1

Y

CHG. | E.C.o5.

[
| 10302 11-15-74 415 } 206.2D5
/




of three. If the signal on channel 2 does not change at least
5 ns before the end of the pulse the value of C0Z must be increased.
If C02 is changed, then the entire test procedure under "Test 2"
must be repeated.

Next, observe pin 5 of package 10 with channel 2 of the

oscilloscope. The level, other than the times at which the

-signal is switching, must not be within the range of -.900 volts

to -1.450 volts. This level must be checked for a range spanning

at least 6 pulses on channel 1. Figure 4 shows the expected

waveforms.

Next connect pin B81 to the -output of the Tektronix pulse
generator instead of the +output and repeat the previous
measurément on pins 6 and 5 of package 10. The above sequence
of measurements must be repeated 3 more times as shown in
the following table. The worksheet provided with each board
should be filled in as the measurements are made to insure that

no measurements are overlooked.

, Oscilloscope Oscilloscope
Oscilloscope Channel 2 for Channel 2 for

B84 B85S Channel 1 Timing Measurement Level Measurement
L L Package 3 Pin 4 Package 10 Pin 6 Package 10 Pin 5
L H AR 3 " 9 1A} 8 T 6 1" 8 1" 5
H H oo 2 1 5 1A 7 " 6 1" 7 1" 5
H L (2] 3 1R} 10 te 9 1] 6 Tt 9 T 5

When the tests are completed, the circuit board should be

carefully inspectedrto insure that the foregoing procedure has

206.2D6
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not resulted in damage to the circuit board, particularly in
areas where fresh soldering has taken place. All flux residues

should be thoroughly removed.

- 206.2D7
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NOTE: SEE DRAWING NUMBER
200,50D26 FOR CONNECTOR
ORIENTATION.

NOTE:

MALE AMP MODU PINS MUST BE
INSTALLED FROM THIS SIDE IN

LOCATIONS MARKED X PRECISELY

AS SHOWN IN DRAWINGS 200.50D1

AND 200.5002.

(72 PINS)
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WASHINGTON UNIVERSITY
ST. LOUIS, MISSOUR!

TITLE:

COMPONENT IDENTIFICATION

PART NO. 206.3
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APPROVED

CHANGE
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DATE
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DESCRIPTION

ENG.

DRAWING NO.

REO
) » " " " ORANN BY 206.3D/
MACROMODULAR PROJECT | e bamwy BrL
C%KEE / DATE 6 -—8 _70




AMP CONNECTOR 1-202845-5
ONE REQUIRED

CONNECTOR
AMPMODU NO. 85931-5

72 REQUIRED

CIRCUIT BOARD
PTT0094-0
ONE REQUIRED

ABOLtIO

CHANGE
NO.

OATE

DESCRIPTION

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
ST._LOUIS, MISSOURI

MACROMODULAR PROJECT

TITLE

PARTS LIST
DECODER TOP MOTHERBOARD CONNECTOR ASSEMBLY

PART NO. 206.3
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BY
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MANUF.

DRAWN BY
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ORAWING NO.
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NOTE: MALE AMP MODU PINS MUST BE INSTALLED
‘FROM THIS SIDE IN LOCATIONS MARKED X
PRECISELY AS SHOWN IN DRAWINGS 200.50D1

AND 200.50D2.
(64

NOTE: SEE DRAWING NUMBER
200.50D23 FOR CONNECTOR
ORIENTATION.
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NOTE: CLIP PINS 1, 2, 3 AND
4 FROM LTN-2 IN
POSITION NO4,

PINS)
e COMPONENT IDENTIFICATION
COMPUTER SYSTEMS LABORATORY DECODER FACEPLATE CONNECTOR ASSEMBLY
WASHINGTON UNIVERSITY PART NO. 206.4
ST. LOUIS, MISSOURI N APPROVED ENG, DRAWING NO.
B8Y FOR. _}  DATE REO

& v 206.4D1

. ST Y Lo o082 ¥ Sl MACROMODULAR PROJECT . a— -

c"‘::.“ DATE DESCRIPTION * NTK 6/8/70




JUMPER
ONE REQUIRED
RO1

RESISTOR 15K OHM 5% % WATT CARBON COMP.

ONE REQUIRED
R02

SPRAGUE NETWORK LTN-2
FOUNR REQUIRED

*CLIPPINS 1,2, 3 AND 4
FROM LTN-2 IN POSITION NO4

CONNECTOR AMP 583 464-1
ONE REQUIRED

CONNECTORS
AMPMODU NO. 85931-5
64 REQUIRED

CIRCUIT BOARD
PTF0096-0
ONE REQUIRED

CHANGE
NO.

DATE

DESCRIPTION

COMPUTER SYSTEMS LABORATORY

WASHINGTON UNIVERSITY
ST. LOUIS, MISSOURI

MACROMODULAR PROJECT

TITLE

PARTS

LIST
DECODER FACEPLATE MOTHER BOARD

PART NC. 206.4
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vk 20 | Cara,
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NOTE: MALE AND AMP MODU PINS MUST BE NOTE: SEE DRAWING NUMBER

INSTALLED FROM THIS SIDE IN . 200,50027 FOR CONMECTOR
LOCATIONS MARKED X PRECISELY ORIENTATION.
AS SHOWN IN DRAWINGS 200.50D1 AND
200.5002. . .
(112 PINS)
TITeE COMPONENT IDENTIFICATION
COMPUTER SYSTEMS LABORATORY DECODER BOTTOM MOTHERBOARD ASSEMBLY
WASHINGTON UNIVERSITY PART NO. 206.5
5T. LOUIS, MISSOURI ) APPROVED ENG. DRAWING NO.
_BY FOR ) T REO
Cohmn MANVYE, ]“M,o onuPanlr 206.5D1
; MACROMODULAR PROJECT
CHECKED DATE
CHISE,. § oave & DESCRIPTION M 6/12/70



AMP CONNECTOR 1-202845-5
ONE REQUIRED

CONNECTOR

AMPMODU NO. 85331-5

ONE HUNDRED TWELVE REQUIRED
CIRCUIT BOARD

PTB0095-0

ONE REQUIRED

2%0ct "0

CHANGE
NO.

DATE

DESCRIPTION

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
ST._LOUIS, MISSOURI

MACROMODULAR PROIJECT

TITLE

PARTS LIST

DECODER BOTTOM MOTHERBOARD ASSEMBLY

PART NO. 206.5

APPROVED

E;%EO' DRAWING NO.

EQR | _oave

Cama. | MANUF. Fw&m

DRAWN BY 206.5D2
MBP

CHECKED Dkg722/70
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METALCRAFT QUTOGRAPH OR EQUIVALENT:
BLANK SIZE: SHEARED WITH
SQUARE CORNERS., BLACK LETTERS. VOGUE
BOLD 12 POINT BOLD FACE TYPE CENTERED
TOP, BOTTOM AND SIDES WITH © POINT
SPACING ON LIGHT OLIVE PMS 458 BACKING
MANUFACTURED FROM ,016 THICK ALUMINUM
WITH SOLVENT ACTIVATED PERMANENT
ADHESIVE BACKING.

NOTE: PANTONE MATCHING SYSTEM (PMS)
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WASHINGTON UNIVERSITY
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TITeE : COMPONENT IDENTIFICATION
COMPUTER SYSTEMS LABORATORY DECODER LATERAL MOTHERBOARD ASSEMBLY SIGHAL SILE
WASHINGTON UNIVERSITY PART NoO, 206,
ST. LOUIS, MISSOURI APPROVED ENG, DRAWING NO.
8y £QR DATE LS
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NOTE: MALE AMPMODU PINS
MUST BE INSTALLED
FROM THIS SIDE 1y
LOCATIONS MARKED X
PRECISELY AS SHOWM 1N
DRAVIINGS 200.50D1 AND

. 200.50D2.
(17 PINS)

NOTE: SEE DRAWING MUMBER
200.50028 FOR COMNECTOR
ORIEMTATION.

TiTLE COMPONENT IDENTIFICATION
COMPUTER SYSTEMS LABORATORY DECODER LATERAL MOTHERBOARD ASSEMBLY COMPONENT SIDE
WASHINGTON UNIVERSITY PART NO. 206.7
ST. LOUIS, MISSOURI APPROVED ENG. DRAWING NO.
A o8 DALE o 206.7D2

Mu F. DRAWN BY
= I/e.l.@sg.g 0057 Zon 1  MACROMODULAR PROJECT Citoe | RAUGE. 2

UHECKED DATE
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JUMPERS
TWO REQUIRED
R09

R10
RE%IISTOR 30.9K OHM 1% FILM
2

CONNECTOR
AMPMODU NO. 85931-5
17 REQUIRED

AMP CONNECTOR
583 464-1
OME REQUIRED

CIRCUIT 30ARD
PTL0056-1
ONE REQUIRED

FUSE BUSSMAN GFA 3/4 AMP
ONE REQUIRED
11

230¢t 0

3 7-27-7/ ELO 023 . .
2 12-1-70 E.C.0. 097 NN
1 10-20-70| E.C.0. 0382 CRANA,

CHANGE
NO. DATE
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NOTE:
INSTALL FEMALE AMPMODU CONNECTORS
EXACTLY AS SHOWN ON DWG. 200.50D2.

Yo r 9000000000 GENELA R S B e
: %.uoeuuoe ﬁﬁ*g W‘ i % ey i o %ﬁ; b E
F B i R e A 4 K 2 T 5 5 o
T dok] 45t dok g0k [T LN N A S
EUJ:! QY da Q' 4Q 0 s o o 3\.://., > o
\Fda £ ° E ° §°' .E M -
i LY S AT 3 7 0000/ iNc000 B o,
- i ' AanTrTE G LR A B T s e A
Borifees  eg6 ofY i liiiii5e0e08600) (el it SiniEs s e e gﬁjﬁiﬁs’? 'f?
cYjees 0ea © Sirrcleccoasaseije : : S W X 3
o TITLE : COMPONENT IDENTIFICATION
COMPUTER SYSTEMS LABORATORY : DECODER TRANS FER CONTROL BOARD
WASHINGTON UNIVERSITY - PART NO. 206.8
) ST. LOUIS, MISSOURI APPROVED ENG, DLS ORAWING NO.
2 1-15-74) EC0. 0302 475 . = v izﬂ” : 206.801
. MANUF ORAWN BY .
L2 2 £.C0 0097 Sy, MACROMODULAR PROJECT Py pegy vy B
CHECKED DA_YE -
CHadce DATE DESCRIPTION NTK 10/28/70




INTEGRATED CIRCUITS

TYPE REQUIRED  LOCATION

Mo4 1 P3

Mo6 3 P2
P6
P7

M10 3 P1
P4
P5

RESISTORS

LOCATION

TYPE  REQUIRED
81 3

R2 5

R3 10

R4 2

R02
Rl
R12

R07
R10
R20
R21
R24

RO1
R08
R09
R13

‘R14

R15
Ri7
R19
R22
R23
R16
R18

CONNECTORS
AMP MODU NO. 85863-4
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.

2 115-741E.C.0. 0302 443

/ 7-20-72| coRR. RV, LEVEL ON F.C.804RD

CHANGE

NO., DATE DESCRIPTION

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
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TITLE
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PART NO. 206.8
APPR ENG. DRAWING NO.
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NOTE:

INSTALL FEMALE AMPMODU CONNECTORS
EXACTLY AS-SHOWN ON DRAWING 200.50D2.
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COMPUTER SYSTEMS LABORATORY

TITLE

COMPONENT IDENTIFICATION

LOAD CONTROL BOARD

WASHINGTON UNIVERSITY PART # 207.2
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INTEGRATED CIRCUITS
TYPE REQUIRED LOCATION

M06 2 P7
P8
M0S 1 P1
M10 3 P2
P3
P9
M1l 2 P5
P6
M20 1 P11
M30 1 P4
M35 1 P10

TYPE REQUIRED LOCATION

10,000 pf 1 col
100 pf 1 co?
510 pf 1 o3
CONNECTORS
AMPMODU NO. 85863-4
42 REQUIRED

CIRCUIT BOARD
PTV0085-1
" ONE REQUIRED

RESISTORS
TYPE REQUIRED LOCATION

RO 7 RO1
R06
R14
R17
R18
R38
R39

Rl 7 R09
R10
R12
R15
R42
R43

R2 12 R02

R3 8 R03

R4 1 R36

RESISTORS (cont)

TYPE REQUIRED LOCATION

RS

R6

8

221

R§§ NOTE:

R24 .

R29 C01 SPRAGUE TYPE CK-103

R30 10,000pf 50wvdc

R3l C02 ELEMENCO DIPPED SILVER
R32 co3 MICA 5%

R37

NOTE:

RO = JUMPERS

R1 =1.5K OHM 1% FILM RESISTOR
R2 =750 OHM 1% FILM RESISTOR

R3 =121 OHM 1% FILLM RESISTOR

R4 = 15K 5% CARBON COMP

R5 = 57.6 OHM 1% FILM RESISTOR
R6 = 130 OHM 1% FILM RESISTOR

3 11-30-71 | £¢0. 0234 757 5

2 1-21-71 C.00148 2. ~%

E
1 [I-11-70] E.C.0.0080 ¢

CHANGE

NO. DATE DESCRIPTION

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
ST._LOUIS, MISSOUR!

MACROMODULAR PROJECT

TT-E PARTS LIST
LOAD CONTROL BOARD
PART NQ. 207.2

APPROVED, ENG. DRAWING NO,
BY FOR DATE DLS
Carmae | MANUF.  [5/11/70 |°RA%EY 207.2D2
C.LanA e e seln ?ﬁxﬂs%/ DATE
g 6/19/70




Test Procedure

Load Module Control Board #207.2

This board contains oné critical delay whose proper value must be
checked on each board prior to assembly into a Load Module.

The delay value 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 T81 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 T31. The signal should have a rise and fall time not
greater tixan 10 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 waveforms, measured from mid—point.of
each transition, should be 39 nanoseconds or greater. The delay should
be observed for both positive and negative going transitions, and both
should be 39 nanoseconds or greater. If the smaller of the two delays
is less than 39 ns, the value of C02 should be increased. If the smaller
of the two delays is greater than 50 nanoseconds, the value of C02 should
be reduced.

The final capacitor value and the measured delays far each board should

be recorded on the test sheet provided for that board, along with the
serial num ber 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. .

12~28-70

1 0302 1-15-74 /yfs | ‘ 207’2[)4
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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 © POINT
SPACING ON MUSTARD PMS 130 BACKING.
MANUFACTURED FROM .,016 THICK ALUMINUM
WITH SOLVENT ACTIVATED PERMANENT
ADHESIVE BACKING.,

NOTE: PANTONE MATCHING SYSTEM (PMS)

ST. LOUIS, MISSOURI

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY

MACROMODULAR PROJECT

TITLE

LOAD MODULE

IDENTIFICATION LABEL

PART #207.3
APPROVED ENG . DRAWING NO.
BY _ FOR DATE NT K
R v O e
CHECKED DATE
»]aw~ 6-16-70
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NOTE 3:
SEE DRAVIING NUMBER 200.50D29
FOR CONNECTOR ORIENTATION.

S

NOTE 2. )

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

NOTE 1: ON SPRAGUE RESISTOR
NETWORK LTN-2 IN POSITION

NB1 CLIP LEADS NO. 3 AND 4
SO THAT THEY DO NOT TOUCH
BOARD.

e COMPONENT IDENTIFICATION
COMPUTER SYSTEMS LABORATORY LOAD MODULE FACEPLATE MOTHER BOARD
WASHINGTON UNIVERSITY PART NO. 207.4
ST. LOUIS, MISSOUR! RERROVED ENG, ORAWING NO.
. oY m’ 1";’;’0 w[)”[;'? 207. 4D/
1 fu-11-79 . ‘ MAVIP. Y
eco.m AT corw MACROMODULAR PROJECT [~ :
NHUF" ‘|‘°)1\ CHECKED DATE
S sE DATE DESCRIPTION 7W 6-11-70




RESISTORS 15K OHM 5% CARBON

TWO REQUIRED
ROl
R02

SPRAGUE RESISTOR NETWORK LTN-2

FOUR REQUIRED
NO1
N02
NO4
No6

AMP CONNECTOR
583 464-1
ONE REQUIRED

CONNECTOR
AMPMODU NO. 85931~5
EIGHTY FIVE REQUIRED

CIRCUIT BOARD
PTF0058-1
ONE REQUIRED

*ON LTN-2Z IN POSITION
NOL CLIP PINS 3 AND 4.

2 7-27-71 | E.C.0. 0214

1 1-11-70] ECO. 000 fgPAT  SCAce.

CHANGE
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LOAD MODULE FACEPLATE MOTHERBOARD
PART NO. 207.4

APPROVED ENG. DRAWING NO.
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TiTLe COMPOMENT IDENTIFICATION
COMPUTER SYSTEMS LABORATORY LOAD LATERAL MOTHERBOARD ASSEMBLY SIGNAL SIDE
WASHINGTON UNIVERSITY ‘ PART MO. 207.5
ST. L.OUIS, MISSOQUR! APPROVED ENG, DLS ORAWING NO.

BY FoR DATE, 207.5D1
1~ N —1~1— C.0. ., \ .w " 1 s ” DRAWN BY
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NOTE:

AMPMODU PINS MUST BE INSTALLED
FROM THIS SIDE IN LOCATIONS MARKED
Y PRECISELY AS SHOUN IN DRAWINGS
200.5001 AND 200.5002.

NOTE: .
SEE DRAUING NUMBER 200.50028
FOR COMNECTOR ORIENTATION.

366828800 ek

PTLOOS56-0 CS}-

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
ST. LOUIS, MISSOURI

TITLE

LOAD LATERAL MOTHER3OARD ASSEMBLY

COMPOMENT IDENTIFICATION

PART 10. 207.5

COMPOMENT SIDE

APPROVED

ENG. -

DRAWING NO.

o L DLS
BY £QR DATE 207,502
COran. | MAMUE. [\iwewqo fORAWNEY
247 Eco 0232 7 MACROMODULAR PROJECT o Toawve ol _
CN':;,GE DATE DESCRIPTION = et




JUMPERS
SIXRREQUIRED

RESISTOR 30.9 K OHM 1% FILM
ONEII;EOUIRED

AMP CONNECTOR
583 464-1

ONE REQUIRED

CONNECTORS
AMPMODU 85931-5
FORTY TWO REQUIRED

FUSE
BUSSMAN GFA %A
ONREHREOUIRED

CIRCUIT BOARD
PTLO056-1
ONE REQUIRED

4 11-24-71] E.C.0. 0232 s#/X [~
3 7-27-7/| £¢.0. 021% L
2 12-11-70] E.C.0. 0126 PRGN
1 11-11-70[ E.C.0. 0080 w2 (i
Mo s DATE DESCRIPTION
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PART NO. 207.5
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DATE

£OR
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NOTE: -
SEE DRAWING NUMBER 200,50D26 FOR
CONNECTOR ORIENTATION.

NOTE: v

MALE AMPMODU PINS MUST BE INSTALLED
FROM THIS SIDE IN LOCATIONS MARKED X
PRECISELY AS SHOWN N DIGS. 200.50D1
AND 200.5002.

CHNANGE
NO.

DATE

DESCRIPTION

TITLE ] COMPOMNENT IDENTIFICATION
COMPUTER SYSTEMS LABORATORY LOAD TOP MOTHERBOARD ASSEMBLY _ COMPONENT SIDE
WASHINGTON UNIVERSITY PART NO. 207.6.
ST. LOUIS, MISSOURI APPROVED ENG. DLS DRAWING NO,
2Y roR DATE 207.6D1
Comn | MAUUE  [1wvouaofPRAmesY,
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CHANGE
NO.

DATE

OESCRIPTION

TiTLE ) COMPONENT IDENTIFICATION

COMPUTER SYSTEMS LABORATORY LOAD TOP MOTHER BOARD ASSEMBLY . SIGNAL SIDE
WASHINGTON UNIVERSITY PART NO. 207.6
ST. LOUIS, MISSOURI APPROVED ENG. bLS ORAWING NO.
RY ~FOR QATE 207.6D2
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AMP CONNECTOR
1-202845-5
ONE REQUIRED

CONNECTORS
AMPMODU NO. 85331-5
ONE HUNDRED FOUR REQUIRED

JUMPERS '
THO REQUIRED
ROO

RO1
CIRCUIT BOARD

PTT0057-1
ONE REQUIRED

1

7-27-71

E.C.0. 0214

CHANGE
NO.

DATE

DESCRIPTION

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY

ST. LOUIS, MISSOURI

MACROMODULAR PROJECT

TITLE

PARTS LIST
LOAD TOP MOTHERBOARD ASSEMBLY
PART NO. 207.6

APPROVED

8Y

FOR

eyt

ENG. . DRAWING NO.
e WA R
. DRAWN BY

MBP

NS
R

CHECKED DATE
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NOTE:

MALE AMPMODU PINS MUST BE INSTALLED
FROM THIS SIDE IN LOCATIONS MARKED X
PRECISELY AS SHO!N IN DWGS. 200.50D1

AND 200.50D2,

NOTE:

SEE DRAWING NUMBER 200.50D27
FOR CONMECTOR ORIENTATION.

CHANGE
NO,

DATE

DESCRIPTION

TITLE COMPONENT IDENTIFICATION
COMPUTER SYSTEMS LABORATORY LOAD BOTTOM MOTHERDOARD ASSEMBLY
WASHINGTON UNIVERSITY . PART Y0. 207.7
ST. L.OUIS, MISSOUR! _ APP:;_O;ED - ENG. DLS ORAWING NO.
207,101
() MANY . VY Mow,tajiDRAWN BY
MACROMODULAR PROJECT FLL

CAn. [MAVVE. Wf3elrt

CHECKED - OATE

HTK ' 11-11.-70




AMP CONNECTOR
1-202845-5
ONE REQUIRED

CONNECTORS
AMPMODU NO. 85931-5
88 REQUIRED

CIRCUIT 30ARD ' -
PTB0059-1 :
ONE REQUIRED

1 7-27-7/ E.CO 02/4

+ L ]

CHAcE DATE DESCRIPTION
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WASHINGTON UNIVERSITY
ST._LOUIS, MISSOURI

MACROMODULAR PROJECT
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LOAD BOTTOM MOTHERBOARD ASSEMBLY
PART NO. 207.7

TITLE

APPROVED EN% DRAWING NO,
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NOTE:

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

o

(=
TITLE COMPONENT IDENTIFICATION
COMPUTER SYSTEMS LABORATORY LOAD MODULE DATA BOARD
WASHINGTON UNIVERSITY PART NO. 2078
ST LOU!S, MISSOURI APPROVED ENG, DRAWING NO.
n i ax EQR. DATE lr‘)E O 207.801
Clnan. | MANUF. 2S Vev. 10 fORAWN BY
A — DHO
MACROMODULAR PROJECT [ o= 10— L OO |
vy OATE DESCRIPTION NTK 11-18-70




INTEGRATED CIRCUITS RESISTORS

REQUIRED LOCATION CONNECTORS
TYPE REQUIRED LOCATION TYPE 0Q D, 85863-4

Mo1B 2 P1 RO 2 R4 52 REQUIRED

P8 R39
PRINOBED (élRCUIT BOARD
0 " Rl 8 R05 PTV0084-
e ’ IF”?O R06 ONE REQUIRED
RO7
ML0 2 P3 R08
P6 R35
R36 -

M20 1 P11 R37

_ R38
M30 1 P
R2 8 R15
M1s 2 P4 R16 NOTE:
P R19
R20 RO = JUMPERS ’
a7 1 P2 R21 RL - 1.5K OHM 1% FILM RESISTOR
R22 R2 - 750 OHM 1% FILM RESISTOR
R27 R3 - 121 OHM 1% FILM RESISTOR
R28 RS - 57.6 OHM 1% FILM RESISTOR

CAPACITORS*

TYPE REQUIRED LOCATION : R3 13 gg%
10,000pf 3 ol RO3

€02 RO4
€03 R09 1__|#s0-7i|Eco 023F 7z -

R10

RLl CN,::,GE DATE DESCRIPTION

*SPRAGUE TYPE CK-103 R12
CERAMIC DISC 50 WvDC R13 COMPUTER SYSTEMS LABORATORY

R31
R32 WASHINGTON UNIVERSITY

R33 ‘ST, LOUIS, MISSOURI

R34
RS 8 R17 MACROMODULAR PROIJECT

T
RIS - PARTS LIST

R24 LOAD DATA BOARD
R25 PART NO. 207.8

RZG APPROVED
Rao » a— e A R
R30 CQAnn,. MMVUE.  [28Nosne DR"‘NM'HP

ClAnn_ [\AQN 7. Il,jul-,* — e

ENG. DRAWING NO.




f )
208.5 PTT0060-1
208.7 PTL0062-1
(G \-—-c (=] —r Y
g S| || : :
N Qv NE N Q N
-8 0. o
208.4 PTF0091-2
208,3 PTB0090-1
L _
200. |
ONE CELL CASE
ASSEMBLY
P
KEY STOP
. LEFT RHAND SHROUD
5 7-27-7I| E.CO. 0215 Ui Fre T
4 11-9-70 Y\CHG.DOC ND—-ADD BD. NOS. g2 Cie.,
3 |64970|NO. CHANGE ON L.M.B. con MACROMODULAR PROJECT
2 6-3-"ONEW PART NO. ON BMB comm, e ASSEMBLY SCHEMATIC & PARTS LIST
! 4-17-7QCHANGED TOP M.B. ~arw. CALL DECISION CALL UNIT
CHANGE oAt OESCRIFTION PART NO. 208
i - APPROVED EN:NAC DRAWING NO.
COMPUTER SYSTEMS LABORATORY Ul fOR DATE
WASHINGTON UNIVERSITY o bt L{/S‘/ UENL"L 208.00
ST. LOUIS, MISSOUR! Qleny  j o MF o rd s rom— e
% & syt 13 NTK 3-28-70
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NOTE: . .
INSTALL FEMALE AMPMODU CONNECTORS
EXACTLY AS SHOWN ON DRAWING 200.5002.

]

11710/70

REPLACES PTV0070-0,

Qbara,

CHANGE
NO.

DATE

DESCRIPTION

TITLE COMPONENT IDENTIFICATION. -
COMPUTER SYSTEMS LABORATORY CALL UNIT “D"-ELEMENT BOARD
WASHINGTON UNIVERSITY PART NO. 208.1
ST. LOUIS,; MISSOURI APPROVED NG, REO DRAWING NO. o
2X FOR ] oate 208.1D1

| €, [AVUR, Rowem ity

MACROMODULAR PROJECT - X
CRann. | MAVUE.  |2)B(7L C%“}x/ S 1L/10070




INTEGRATED CIRCUITS RESISTORS 'RESISTORS (cont.) CONNECTORS
' — AMPMODU NO. 85863-4
TYPE REQUIRED LOCATION TYPE REQUIRED LOCATION TYPE REQUIRED LOCATION 31 REQUIRED
M10 5 P1 . R 10 RO4 RS 12 R33 CIRCUIT BOARD
P2 RO R34 PTVO077-1
Py RO8 : R3S ONE REQUIRED
P R10 R36
Py R13 . R37
P8 R16 R38
R19 R39
MOLB 1 Ps R20 R40
gg R4l
P11 . R42
M6 3 Bz R2 12 Rl RI3
R4
' P13 2z
M20 1 P14 R2
R2s NOTE:
2 )
M3L P10 ' R27 RL = 1.5 OHM 1% FILM RESISTOR
R28 R2 = 750 OHM 1% FILM RESISTOR
M30 1 P3 R29 R3 - 121 OHM 1% FILM RESISTOR
R30 RS = 57.6 OHM 1% FILM RESISTOR
R3L :
- R32
CAPACITORS * R3 14 RO1
A RO02 , . ) e
TYPE REQUIRED LOCATION | RoZ ern | O PRSI TR et
100005t 2 cot ROS et | e
RO
R COMPUTER SYSTEMS LABORATORY
*CK-103 = SPRAGUE CERAMIC DISK gﬁ WASHINGTON UNIVERSITY
10,000 pf 50 WVDC RIS ST LOULS, MISSOURL
R17
R18 MACROMODULAR PROIJECT
R47
R48 TTYE  PARTS LIST
CALL UNIT “D" ELEMENT BOARD
PART NO. 208.1
APPROVED EN’§I P DRAWING NO.
BY _FOR DATE ST
Qo Pt wow. I vy, - |orawney 208.1D2
B VAR R T
C‘Q'\‘-\_ PAAMVE, X * Nhecken DATE
w7 | 11010
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NOTE:

INSTALL FEMALE AMPMODU

CONNECTORS EXACTLY AS
SHOWN ON DWG. NUMBER

200.50D2.

Te600000000000000]
0060000000088000)

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY

TITLE

COMPONENT IDENTIFICATION
CDC CONTROL BOARD

PART NO. 208.2

ST. LOUIS, MISSOURI APPROVED ENG. DRAWING NO.
BY FOR DATE DLS 208.2D1
1 11-9-70 | ADDNOTE < _fan, Conme [MAUUP.  SHev.0 oL
S MACROMODULAR PROJECT | Toros
c"‘::‘“ OATE DESCRIPTION . : NTK 5-12-70




INTEGRATED CIRCUITS RESISTORS RESISTORS (cont)
TYPE REQUIRED  LOCATION TYPE REQUIRED LOCATION CONNECTORS
TYPE REQUIRED LOCATION Q TYPE U ND. 85863-4
M018 1 P5 RO 5 R41 RS 4 R25 35 REQUIRED
R42 R26
, P4 R43 R31 CIRCUIT BOARD
M06 1 R4a R32 PTV0078-0
M10 2 P1 R33 ONE REQUIRED
P2
R1 6 RO1
20 2 PG R02
R13 .
M30 1 P3 R14
RI18 NOTE:
R2 10 R10 RO = JUMPERS
Ril R1 = 1.5K OHM 1% FILM RESISTOR
CAPACITORS * R12 R2 = 750 OHM 1% FILM RESISTOR
- R22 R3 = 121 OHM 1% FILM RESISTOR
TYPE REQUIRED LOCATION 2%3 RS = 57.6 OHM 1% FILM RESISTOR
2 9 ' R27
ol 819 . R28
_ R29
50 pf 2 c8 R30 2 115.74| EC.O. 0302 ¢f4s
: 20 1 2-7-12_| E.C.0, 0252 %s Cornn
56 pf 2 . 8%1 ) R3 13 :gz CNNA(:GE DATE . DESCRIPTION
R
R‘l’g COMPUTER SYSTEMS LABORATORY
*DIPPED SILVER MICA R16 WASHINGTON UNIVERSITY
0/
5% 50 WVDC K . sgz ST. LOUIS, MISSOURI
Sgg : , : ~ MACROMODULAR PROJECT
R37 ™% PARTS LIST
R38 COC CONTROL BOARD
R39 PART NO. 208.2
R40 ENG ORAWING NO.
BY. AP:‘;VED DATE pcj
S ] MANUF.  [5/12/70 [orawngas 208.202
N B A LA CHECKED DATE
WI( 6/23/10




Delay Test
Call Module Board #208.2

This board contains six delays whose values must be checked prior
to the inclusion of the board in a module. The minimum value observed for
each delay must lie in the range 37 nsec to 45 nsec, inclusive.

The values of the delays are affected by the amplitude of the input

signal. In order to assure acceptable delay values for a wide range of input
voltages, each delay is tested for two sets of voltages.

Procedure For Testing A Delay

Step 1. The delay has a pair of input pins (see chart below for pins).
Connect one phase of a square wave to one of the pins and connect the other
phase of the square wave to the other pin.

The square wave is to have a period of 700 nsec or more, rise and fall times
of 10 nsec or less, and amplitudes of -0.60V and -1.00V.

Connect channels 1 and 2 of a 454 oscilloscope to the pins indicated in the
chart and observe the interval between a transition on channel 1 and the
subsequent transition on channel 2. The transitions will be in the same
direction for delay #1 and delay #4 and will be in opposite directions for
the other delays. Measuring from midpoint to midpoint, record the following
times: : :

a). the interval beginning with a positive-going transition on

channel 1.

b). the interval beginning with a negative-going transition on
channel 1.

Step 2. This step is exactly the same as step 1 except that the square wave .
amplitudes are -1.50V and -1.90V.

Step 3. From the values recorded in steps 1 and 2, determine the minimum
recorded value. If this value does not lie in the range 37 nsec to 45 nsec,
change the value of the capacitor indicated in the chart and then repeat

steps 1, 2, and 3. A capacitor change of 5 pf will change the delay about 2 nse

Delay  Input Pins Ch.l Ch.2 Capacitor

1 F8, F9 F9 B4O C19
> F1k, F15 F15 B4l C20
3 F16, F17 F17 Blyo col
¥ | F4, F5 | Fs5 B43 co9
5 } Fl0, Fl1 F11 | Bhk co8
6 i T2, F13 F13 | BUS co7

’

ISSUE —— 12-28-70

208.2D4
10302 1-15-74 445



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.

ISSUE ——— 12-28-70
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NOTE:
AMPMODU PINS MUST BE INSTALLED

FROM THIS SIDE IN LOCAT!
X PRECISELY AS SHOWN IN
AND 200.5002.

(39 PINS)

ONS MARKED

DWGS. 2005001

NOTE:
SEE DRAWING NUMBER 200.50D27
FOR CONNECTOR ORIENTATION.
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CONNECTOR
AMP 1-202 845-5
ONE REQUIRED

CONNECTORS
AMPMODU NO. 85931-5
THIRTY NINE REQUIRED

CIRCUIT BOARD
PTB0090- 1
ONE REQUIRED

1

1-15-71| E.C.0. 0205
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DATE

DESCRIPTION
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WASHINGTON UNIVERSITY PART NO 2084
ST. LOUILS, MISSOURI XEPROVED ENG . REO ORAWING NO.
2 11~10-70§ ADDED LTN-2IN NOI AND NO4 C QM. —Y \MA':BUF 1;‘:” —— 208.4D1
N V% 2 Wil RS LN MACROMODULAR PROJECT 2 A vF. 8 Fale 1 2
cu:;lc: DATE DESCRIPTION 77 ;;:t 6/8/70




RESISTORS 15K OHM 4WATT 5% CARBON COMP
TEN REQUIRED

RO1

RO3

R0O6

R08

R09

R10

R1l

R12

R13

R15

SPRAGUE NETWORK LTN-2
FOH(!}I_%EQUIRED

NO2 *
NO3
NOg *

AMP CONNECTOR 9583464-1
ONE REQUIRED

CONNECTORS
AMPMADU NO. 85931-5
56 REQUIRED

CIRCUIT BOARD
PTF0091-2
ONE REQUIRED

*NOTE: CLIPPINS1,2,5AND & ON LTN-2

IN POSITION NOL AND NO4.

CLIP PINS 3, 4, 7 AND 8 ON LTN-2
IN POSITION NO2.

3

7-20-72 | CokR. Rev.LevEL ON P.C.B0RRD

2

7-15-711 { E.C.O. 0205 ... ., Clraa

1

TI-10-70] ADD INFO. Tl

CHANGE
NO.

OATE DESCRIPTION

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
ST. LOULS, MISSOURI

MACROMODULAR PROJECT

TITLE

CAL

PARTS LIST
L UNIT FACEPLATE MOTHERBOARD ASSEMBLY

APPROVED ENG, DRAWING NO.

(o] DATE ng

BY FOR
77 o1 | WANUF [6723770 [omawn o 208402
T Y L o s
A 11-10-70




NOTE: ,
SEE DRAWING NUMBER 200.50D26
FOR CONNECTOR ORIENTATION,

NOTE: )
MALE AMPMODU PINS MUST BE
INSTALLED FROM THIS SIDE IN

LOCATIONS MARKED X PRECISELY

AS SHOWN IN DRWGS, 200,50D1
AND 200.5002.
(6 PINS)

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
ST. LOUIS, MISSOURI

TiTvE COMPONENT IDENTIFICATION
CALL TGP MOTHERBOARD ASSEMBLY
PART M0O. 208.5

APPROVED

CHANGE
NO,

DATE

OESCRIPTION

MACROMODULAR PROJECT

FQR DATE

ENG,

DLS

ORAWING NO.

208.501

BY
Coan, | MAVUE. [1guore o™ Ll
QRArn

MANSE. [BFb.1

CHECKED

NTK

DATE

1171670




CONNECTOR AMP 1-202845-5
ONE REQUIRED

CONNECTOR
AMPMODU NO. 85931-5
SIX REQUIRED

CIRCUIT BOARD
PTT0060-1
ONE REQUIRED

1 1-15-71 EC0.0205 ~ . . . C%Aa~.

CHANGE
NO.

OATE DESCRIPTION

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
ST._LOUIS, MISSOURI

. MACROMODULAR PROJECT

TITLE

PARTS LIST
CALL TOP MOTHERBOARD ASSEMBLY
PART NO. 208.5

A VED ENGy vy
BY PF:;: DATE K &
Cs.r . | MANUF 4/20/10 “‘ﬁ'é;' :
Chave, | MAE Gt

CHECK DATE
A | ien

DRAWING NO.

208.502




r~eo

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 BLUE PMS 550 BACKING.,
MANUFACTURED FROM ,016 THICK ALUMINUM
WITH SOLVENT ACTIVATED PERMANENT
ADHESIVE BACKING.,

NOTE; PANTONE MATCHING SYSTEM (PM3)

COMPUTER SYSTEMS LABORATORY

WASHINGTON UNIVERSITY
ST. LOUIS, MISSOURI

MACROMODULAR PROJECT

TITLE

IDENTIFICATION LABEL
CALL MODULE

PART #208.6
APPROVED ENG DRAWING NO.
= o DATE T 208.6D
- )
Maw | Prod. | 2/28/74 "} |
CHECKED DATE
our 6-16-70




® © 6 ¢ © ¢ e
900000

DO C=5-8-3

0L6L (5

0-29001id

©

COMPONENT IDENTIFICATION
COMPUTER SYSTEMS LABORATORY CALL UMIT LATERAL MOTHERBOAND ASSEMBLY
WASHINGTON UNIVERSITY PART NO. 208.7 SIGNAL SIDE
ST. LOUIS, MISSOURI APPROVED ENG, DRAWING NO.
RY FQR OATE DLS 208701
1 bii-10-70] REMOVE NOTE & AMPMODUS  CLana_ SO VRGN RIS - ‘
MACROMODULAR PROJECT RN TR T e —
CN::_GE DATE DESCRIPTION ;7 W 62310




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 ORIENTATION.

PTL0062-0

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
ST. LOUIS, MISSOURL

TiTLe COMPONENT IDENTIFICATION,
CALL LATERAL MOTHERBOARD ASSEMBLY
PART NO. 208.7° COMPONENT SIDE

ENG, DRAWING NO.

APPROVED DLS

CHANGE
NO.

OATE

DESCRIPTION

MACROMODULAR PROJECT

£Q8 DATE 208.7D2

BRY
COrun, | MAN U [adHevro JoMAH BY
Clran_ [oh M Ve 8ol 12

r——
CHECKED DATE

11/10-70




J UMPERS
TWO REQUIRED
ROL

R02

SENSE RESISTOR
61.9K 1% FILM

- ONE REQUIRED
RO3
CONNECTOR AMP 583 464-1
ONE REQUIRED
CONNECTOR
AMPMODU NO. 85931-5
ELEVEN REQUIRED

FUSE

" BUSSMAN GFA %AMP

ONE REQUIRED
R1l

CIRCUIT BOARD
PTL0062-1
ONE REQUIRED

25Mer e

\
1-15-71| E.C.0, 0205 €l

Lol T ECO. 0B 7R ..

12-11-70{ E.C.0.0128 "%’ e v

a3 Ll DX PSS

11-10-70{ ADD INFO Aotapn

CHANGE

NO. DATE DESCRIPTION

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
ST. LOUIS, MISSOURI

MACROMODULAR PROJECT

TITLE - PARTS LIST
CALL UNIT LATERAL MOTHERBOARD ASSEMBLY

PART NO. 208.7 X
R ENG,, _ DRAWING NO.
BY ":’:’R"ED DATE EC.. C’>
oy | MANUF J6R2298 fomams sy 208.7D3
Coennn |MAvUE BFckIa CHECKED DATE
W{ 11-10-70




2092

209.6 PTT0060-1
209.5 PTL0062-1
=9 -~ ~ U)E N
o o oo o o] )
o5 of O g o? o
AU N2 N > N N
Q. o. of.
209.3 PTF0091-2 :
209.4 PTB0030-1

200. |

ONE CELL CASE

ASSEMBLY

Z27-71

E.C.O. 0216 =77

/0-6-70
62270

ADDED PRC. BOARD NOS.

TITLE CHANGED

6-/9

NO. CHANGE ON L.MB. -

MACROMODULAR PROJECT

6 970

EW PART NO. ON FP & BMB

e ASSEMBLY SCHEMATIC & PARTS LIST

~ [V [wla o

4-17 70

CHANGED TOP M.B.

MERGE RENDEZVOUS UNIT

DATE

DESCRIPTION

PART NO. 209

APPROVED ENG DRAWING NO.

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY

ST. LOULS, MISSOURI

BY FOR DATE WAC
tre Do y(e| g, |209-0D
[—“.&\N\_, v A “"3:""'-'7 CHECKED DATE
NTK | 3-28-70




00 ' — l
(o) e ©0000000000600860
2 ® o "@R 0600066600006008 | —NOTE 2.
4 .
b ¢ P
b 4L P ) N
.  da PR {a b 3Q = .
®
J
NOTE 1: INSTALL FEMALE AMPMODU
CONNECTORS EXACTLY AS
SHOWN ON DWG. 200.50D2
(31 REQUIRED) _
2: NOTE ORIENTATION OF P8
TITLE COMPONENT IDENTIFICATION
COMPUTER SYSTEMS LABORATORY RM BOARD .
WASHINGTON UNIVERSITY PART NO. 2_09.1
ST. LLOU!S, MISSOUR! , APPROVED ENG, oLS DRAWING NO.
BY FOR DATE
. ORAWN BY . 209101
T |{1073/70 || ABD NOTES YY" AT MACROMODULAR PROJECT ma (taawot. Delabel™ gy |
) R HCBAMA. | MANMVE "hg(’ CHEC DATE
C";:FE DATE DESCRIPTION ) ﬁ W 5-11-10




TYPE
MO1

M10
M11

M20
M30

INTEGRATED CIRCUITS

REQUIRED

LOCATION

2

P6
P7

P1
P2
P3
P4
P8

P5

RO

Rl

R3

R4
R5

RESISTORS
TYPE REQUIRED

LOCATION

3

RO1
R02
R03

RO5

Rt

R08
R09

RO4
R18
R19
R20
R21

CONNECTORS
AMPMODU NO 8586
31 REQUIRED
CIRCUIT BOARD
PTV0079- 1

ONE REQUIRED

NOTE
RO = JUMPERS

3-4

R1 =1 5K OHM 1% FILM RESISTOR
R3 =121 OHM 1% FILM RESISTOR

R4 = 15K OHM 5% C.

ARBON COMP

R5 =57 6 OHM 1% FILM RESISTOR

1 1=15-71

CHANGE
. NO DATE

ECO 0208 = 7,

DESCRIPTION

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY

ST LQUIS, MiSSOURI

MACROMODULAR PROJECT

TITLE

PARTS LIST
BRM BOARD
PART NO 2091

APPROVED

DRAWING NO

BY

DATE ?E 0

_FOR
Casm. | MANUF

5/11/70 |oraws av 209.1D2

;-
- L i e !

e

,': f

- P
t+3 71 fcuecken /

DATES/22/70

R




NOTE: NOT TC SCALE

NCO<<NMUZMmMmUo~MOIuM=I

METALCRAFT “AUTOGRAPH" OR EQUIVALENT:
BLANK SIZE: %" X 2" SHEARED WITH
SQUARE CORNERS, WHITE LETTERS, VOGUE
BOLD 12 POINT BOLD FACE TYPE EVENLY
SPACED, CENTERED TOP, BOTTOM AND
SIDES ON BLUE PMS 301 BACKING,
MANUFACTURED FROM ,016 THICK ALUMINUM
WITH SOLVENT ACTIVATED PERMANENT
ADMESIVE RACKING, :

L.CTE:  PANTOLE MATCHIEG sysTrm (pmg)

—————

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
ST. LOUIS, MISSOURI

MACROMODULAR PROJECT

TITLE
IDELTIFICATION LALEL

MERGE/RENDEZVOUS MODULE

PART #209.2
APPROVED ENG DRAWING NO.
BY FOR DATE HTK
Q- oluct | 2/28 DRAWN BY 2¢5.2D
m Fre /252 MDP
CHECKED DATE
" aw— 7/23/70




OPDOPEPLO

POOREEAPLOOB
I@N

OpPOPO

-

ol
by
s3]

®
el
Q|

X
'
[0 N

@O@O@O@@OG@@@G@@@@
epOPOEHsO

vIN
0pOp O

@

ORODOREO

"NOTE: SEE DWG. 200.50D29 FOR
CONNECTOR MOUNTING
ORIENTATION.

SO 0-160041d

NOTE: MALE AMPMODUY PINS
MUST BE INSTALLED FROM
THIS SIDE IN LOCATIONS
MARKED X PRECISELY AS
SHOUN IM DYGS. 200.50D1
AND 200.50D2

(36 PINS)

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY

TITLE

COMPONENT IDENTIFICATION

" PART NO. 209.3

' MERGE/RENDEZVOUS FACEPLATE MOTHERBOARD ASSEMBLY

ST. LOUIS, MISSOURI APPROVED ENG.REO ORAWING NO.
> £ :llsi 209.301
Carm- | MANVFE. Voln]1of° "B {" ’
-/3-7 |
MACROMODULAR PROJECT  [oo—piotwvmponng AL | —
ao CATE DESCRIPTION : W% s/w




RESISTORS 15K OHM 5% YWATT CARBON COMP
TW%IVE REQUIRED

R02
RO3
RO4
R05
RO06
RO7
R08
R13
R14
R15
R16

SPRAGUE NETWORK LTN-2
THnglE REQUIRED

NO2
NO4

AMP CONNECTOR 583464-1
ONE REQUIRED

CONNECTORS
AMPMODU NO- 859315
FIFTY-SIX REQUIRED

CIRCUIT BOARD
PTFO091-2 - -
ONE REQUIRED

2
1

7-20-72
7-15-71

CORR REY LEVEL ON PC. Bored
ECO0.0204 - -, .

CHANGE
NO

DATE

DESCRIPTION

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
ST_LOUIS, MISSOUR!

MACROMODULAR PROJECT

TITLE

PARTS LIST .
MERGE/RENDEZVOUS FACEPLATE MOTHERBOARD ASSEMBLY
APPROVI enoL o omawinewo
BY FOR = DATE ,r- &4 209.302
CRrwe | MANU 6/22/70 Dw;ﬁ"g;v
Lo [i5 07 NUNCRINN sy VR ESE
’ ~, 10-8-70




] 'NOTE: AMPMODU PINS MUST BE ' : A
INSTALLED FROM THIS SIDE IN ' NOTE: SEE DHG NUMBER

: . . 200.5D27 FOR CONNECTOR
LOCATIONS MARKED X PRECISELY _ MOUNTING ORIENTATION.
'AS SHOVIN 1} DWGS. 200.50D1
AND 200.50D2
"~ (30 PINS),
TITLE i . COMPOMENT IDENTIFICATION i
COMPUTER SYSTEMS LABORATORY - MERGE/RENDEZVOUS BOTTOM MOTHERBOARD ASSEMBLY
WASHINGTON UNIVERSITY EART‘ NO' 2094 .
ST. LOUIS, MISSOURI PPROV . ENG. ORAWING NO.
N 2Y ~ FR:@ED DATE DL'S 209 4D]
1 110/5/70 | REMOVED EXTRA AMPMODU PINS s ' Carw | nawvf. olufrafmey -
mar HOVED EXTR MACROMODULAR PROJECY (Carn |MAWUE. Djis] 1 fr== e
CHaace patE . DESCRIPTION : r - 6-23-70




CONNECTOR
AMP 1-202 845-5
ONE REQUIRED

CONNECTORS
AMPMODU NO 85931-5

THIRTY REQUIRED

CIRCUIT BOARD
PTB0090-1
ONE REQUIRED

2 1-15-71] E C 0. 0204 " 2, ¢”
1 10-5-70 | CHANGED NO_OF AMPMODU PINS
CMNAgGE DATE OESCRIPTION
COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
ST LOUIS, MISSOURI
MACROMODULAR PROIJECT
TTLE  PARTS LIST
MERGE/RENDEZVOUS BOTTOM MOTHERBOARD ASSEMBLY
PART NO 209.4
Vi €NG, DRAWING NO
BY E:LED DATE ff&
Carma | MANUF __16/22/70 |****RE0 209.4D2
T boeettd i CHECKED DATE
HIXK, | um




Y7 %)
0-29001id

COMPUTER SYSTEMS LABORATORY
WASHINGTON: UNIVERSITY
ST. LOUIS, MISSOUR

Tie ~ COMPOMENT IDENTIFICATION ]
MERGE/RENDEZVOUS LATERAL HOTHERBOARD ASSEMBLY
PART NO. 203.5 ,

APPROVED ENG ORAWING NO.

MACROMODULAR PROJECT

EOR OATE. D LS ) 20 ¥
. 9.501
MANVE. o™ B :

RY.
Comas
% MA“UF’ ""5.‘“ m DATE

6/23/10




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

(15 PINS)

PLATED~THROUGH HOLES NOT

CONTAINING COMPONENT LEADS

SHALL BE KEPT FREE OF SOLDER.
(8 HOLES)

SEE DRAWING NUMBER 200.50028
FOR CONNECTOR MOUNTING
ORIENTATION.

TTLE : ‘COMPONENT IDENTIFICATION _
COMPUTER SYSTEMS LABORATORY MERGE/RENDEZVOUS LATERAL MOTHERBOARD ASSEMBLY
WASHINGTON UNIVERSITY _ COMPONENT SIDE
ST. LOUIS, MISSOURI APPROVED Enc, ORAWING HO.
" o ] Reo 209.5D2

. Cama M&VUF- ‘°|“b° DRAWN 8Y .

MACROMODULAR PROJECT 1o Trauur Flisln

C":;‘“ DATE DESCRIPTION [

"‘q;}( T Tortosre




CONNECTOR AMP 583 4641
ONE REQUIRED

CONNECTOR ‘
AMPMODU NO. 85931-5
FIFTEEN REQUIRED

FUSE BUSSMAN GFA THREE-QUARTER AMP
ONEIE}EQUH!ED

JUMPERS
THREE REQUIRED
RO1

R02
RO4

SENSE RESISTOR

953K 1% FILM

ONE REQUIRED
RO3

CIRCUIT BOARD
PTL0062—-1
ONE REQUIRED

1 7-15-71 | E.C.0. 0204 “eiitt”

CHANGE

NO. DATE DESCRIPTION

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
ST._LOUIS, MISSOURI

'MACROMODULAR PROJECT

TITLE

PARTS LIST
MERGE/RENDEZVOUS LATERAL MOTHER BOARD ASSEMBLY
APPROVED EN - DRAWING NO.
BY —LoR. £O 209.5D3
COMA | MANUF.  |5/15/70 [oraws av

MBP

o RRTC A i  1'sg RYS rovrere PATE
X o/ ARES




-NOTE: MALE AMPMODU PINS MUST BE
INSTALLED FROM THIS SIDE IN_
. LOCATIONS MARKED X PRECISELY
‘ AS SHOWN IN DRAWINGS 200.50D1

AND 200.50D2.
(6 PINS)

NOTE: SEE DRAWING NUMBER
200.50D26_FOR CONNECTOR
" MOUNTING ORIENTATION.

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
ST LOUIS; MISSOURI

TITLE

COMPONENT IDENTIFICATION
MERGE/RENDEZVOUS TOP MOTHERBOARD ASSEMBLY

ENG

CHANGE
NO,

DATE

QESCRIPTION

QRAWING NO.

v — AP:::BVED T e “‘%io 209.601
MACROMODULAR PROJECT  [cor{lhtfve el
'ﬁ&gz 10/5/10




CONNECTOR AMP 1-202845-5
ONE REQUIRED

CONNECTOR
AMPMODU NO. 85931-5

SIX REQUIRED

CIRCUIT BOARD
PTTO060- 1
ONE REQUIRED

1

1-15-71

CHANGE
NO.

DATE

DESCRIPTION

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNJVERSITY
ST._LOUIS, MISSOURI

MACROMODULAR PROJECT

TITLE

MERGE/RENDEZVOUS TOP MOTHER BOARD

PARTS LIST

APPROVED

FOR

E%,. - 0 DRAWING NO.
7
DATE ~ t- h

208.6D2

MANVE,

\‘\\“,c unAﬁ{BBPv

«

A

Tieetr ¢
2T el

e ' CHECKED DATE
AT | 151

E.C.0.0204 ~- 75 ',



- )
210.6 PTT0060~1
210.5 PTL0062~1
s -7 -3 <9 T 05, =
o o8 [ <&l | o oF S8 o
S == g bt = =
N e NS | N NE W= N
210.7 PTF0063~-0
2103 PTB00Y7-0
L 4
200. 1
ONE CELL CASE
ASSEMBLY
KEY STOP '
LEFT HAND SHROUD
_ MACROMODULAR PROJECT
3 7-27-7/ | £.c.0.02/7 e
2 11-24-70 _ADD BOARD NOS. 7w | "™t ASSEMBLY SCHEMATIC & PARTS LIST

/

61974 NO. CHANGE ON L MB.

CHANGE
NO.

DATE

DESCRIPTION

DATA BRANCH
PART NO. 210

APPROVED

ENG

DRAWING NO.

WAC
COMPUTER SYSTEMS LABORATORY A foR L .
WASHINGTON UNIVERSITY '?li?f/ (B¢ uacdl 420 MPLL 210.0D
ST. LOUIS, MISSOURI s e -2 C.
NTK [4-16-70




GO600QC000000000F]

NOTE: INSTALL FEMALE AMPMODU
CONNECTORS EXACTLY AS
SHOWN ON DRAWING 200.50D2.

TiTee COMPONENT IDENTIFICATION
COMPUTER SYSTEMS LABORATORY ' DATA BRANCH MODULE DATA BOARD
WASHINGTON UNIVERSITY - PART NO, 210.1
ST. LOUIS, MISSOURI APPROVED ENG. REO DRAWING NO.
8Y FOR DATE B 210.101
Cun |MANUE R3INovao]”"BEL )
MACROMODULAR PROIJECT e o
CHadee DatE 1 DESCRIPTION 4777(‘ 6/23/70




INTEGRATED CIRCUITS

TYPE REQUIRED  LOCATION

MO1B 4 7 P3
P4
P5
P6
M10 1 Pl
M20 1 P2
CAPACITORS*
TYPE REQUIRED LOCATION

10,000pf 1 co1

*TYPE CK-103 SPRAGUE CERAMIC
DISC, 50 WVDC

RESISTORS

TYPE REQUIRED

LOCATION

RO 1

"R 6

R3 6

RS 16

R13

R04
R05
R06
R08
R09
R10

RO1
R02
R03
RO7
R11
R12

R4
R15
R16
R17
R18
R19
R20
R21
R22
R23
R24
R25
R26
R27
R28
R29

CONNECTORS y
AMPMODU NO. 85863-4
41 REQUIRED

CIRCUIT BOARD
PTV0099-0
ONE REQUIRED

NOTE:

RO = JUMPERS

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

R5 = 57.6 OHM 1% FILM RESISTOR

CHANGE
NO,

DATE DESCRIPTION

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
ST. LOUIS, MISSOURI

MACROMODULAR PROIJECT

TITLE

PARTS LIST
DATA BRANCH MODULE DATA BOARD
PART NO. 210.1

ENG. DRAWING NO.

APPROVED REO

BY

For | patE 210.1D2

DR
Chrsn, | MANUF. /23/10 A;IINBBPV

CHECKED DATE

2 7AZ | 11-5-10




NOTE: INSTALL FEMALE AMPMODUY
CONNECTORS EXACTLY AS
SHOWN ON DRAWING 200.50D2

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
ST. LOUIS, MISSOURI

TITLE

COMPONENT IDENTIFICATION
DATA BRANCH MODULE CONTROL BOARD
PART NO. 210.2

|—7-71

0122

HTK.

CHANGE
NO.

DATE

ECO.

DESCRIPTION

ENG.

DRAWING NO.

APPNO:)BVED - - REO
BY £ AT . -
- 210.2D1
Clras MbU'JF_ el ORAWN BY
MACROMODULAR PROIJECT = PLL
CHECKED DATE
217X 6/25/70




INTEGRATED CIRCUITS
TYPE REQUIRED LOCATION

M01B 1 P6
MO8 1 P4
M10 2 P1

P3
M12 1 P2
M20 1 P7
M35 i P5

DIODE - 1IN3604
2 REQUIRED
D01
D02

CAPACITORS*
TYPE REQUIRED LOCATION

10,000 pf 1 col

*SPRAGUE TYPE CK-103
CERAMIC DISC

RESISTORS

TYPE REQUIRED

LOCATION

R1 1

R3 3

R4 4

RS 6

R6 1

R04
R05
R10

R14
R15
R16
R17

Ril
R12
R13

. ROl
R02
R03
R09

R0O6
RO7
R21
R20
R19
R18

RO8

CONNECTORS .
AMPMODU NO. 85863-4
32 REQUIRED

CIRCUIT BOARD
PTV0098-0
ONE REQUIRED

NOTE:

R1 = 1.5K OHM 1% FILM RESISTOR

R3 = 121 OHM 1% FILM RESISTOR

R4 = 15K OHM 5% “4WATT CARBON COMP.
R5 = 57.6 OHM 1% FILM RESISTOR

R6 =130 OHM 1% FILM RESISTOR

1 11-23-70] ADD INFO

CHANGE

NO. DATE DESCRIPTION

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
ST. LOUIS, MISSOURI

MACROMODULAR PROJECT

PARTS LIST
DATA BRANCH MODULE-CONTROL BOARD
PART NGC. 210.2

. DRA! NO,
APPROVED ENG WING

BY FoR_ | DATE

: T DRAWN BY 210.2D2
o ﬁﬂjﬂﬂ_ MBP

CHECKED DATE

6/23/10

R




i

v
2

NOTE:/SEE DRAWING NUMBER

200.50027 FOR CONNECTOR

ORIENTATION.

NOTE: 2

MALE AMP MODU PINS MUST BE INSTALLED

FROM THIS SIDE IN LOCATIONS MARKED X

PRECISELY AS SHOWN IN DRAWINGS 200.50D1

AND 200.50D2.

TITLE

COMPONENT IDENTIFICATION

cHANGE
wo,

DATE

DESCRIPTION

COMPUTER SYSTEMS LABORATORY DATA BRANCH BOTTOM MOTHERBOARD
WASHINGTON UNIVERSITY © " PARTNO.210.3 .
S'ﬁ LOUIS; MISSOURI APPROVED EMGREO ORAWING NO.
_RY FoR DATE i 210.301
2 3oy DRAWN BY ’
MACROMODULAR PROJECT ~ [SiooMANUE pieunq b\
CHEC DATE
37 9% 1/8/10




CONNECTOQR AMP 1-202845-5
ONE REQUIRED

CONNECTOR AMP MODU NO. 85931-5
FIFTY-EIGHT REQUIRED

CIRCUIT BOARD
PTB0097-0
ONE REQUIRED

SPRAGUE NETWORK LTN-2
THREE REQUIRED

NOL

N2

NO3

DATE DESCRIPTION

CHANGE
NO.

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
ST. LOUIS, MISSOURI

MACROMODULAR PROJECT

TITLE

PARTS LIST
DATA BRANCH BOTTOM MOTHER BOARD

PART NO. 2103
ENG. ORAWING NO.

APPROVED REO

YN MANUF. 23w lo

" ST P, Fvm— 210302
KM

G | T




TOZrPrV3 »>+43>0
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NOTE:
AMP MODU PINS MUST BE INSTALLED
FROM THIS SIDE IN LOCATIONS MARKED
X PRECISELY AS SHOWN IN DRAWINGS
200.5001 AND 200,50D2.
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JUMPERS
TWO REQUIRED
ROL

R02
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NOTE:2SEE DRAWING 200.50026
FOR CONNECTOR ORIENTATION
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CONNECTOR AMP 1-202845-5
ONE REQUIRED

CONNECTOR
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CIRCUIT BOARD
PTT0060- 1
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SEENOTE 3
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NOTE Y

MALE AMP MODU MUST BE
INSTALLED FROM THIS SIDE IN
LOCATIONS MARKED X PRECISELY
AS SHOWN IN DRAWINGS 200,50D1
AND 200.50D2, )

NOTE 2.
SEE DRAWING NUMBER 200.50029
FOR CONNECTOR ORIENTATION.

NOTE 3: .
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JUMPER
ONEIREQUIRED
R

RESISTOR 15K OHM %4WATT 5% CARBON COMP.

TWO REQUIRED
R2
R3

NETWORK LTN-2
ONﬁZREOUIRED (SEE NOTE)

CONNECTOR
AMP 583 464-1
ONE REQUIRED

CONNECTOR
AMPMODU NO 85931-5
SIXTY EIGHT REQUIRED

CIRCUIT BOARD
PTF0063-1
ONE REQUIRED

*CLIP PINS 1, 2, 7 AND 8 BEFORE
INSERTING IN BOARD.
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