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ABSTRACT

This volume contains the circuit diagrams for the
vertical boards used in the macromodule electronic

subassemblies.
(
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A GUIDE TO DRAWING CONVENIIONS

In the process of designing a circuit board, the logic drawing has
been our principal piece of documentation up until the time that the
production documents are generated. The drawings thus contain circuit
diagrams, parts lists, component counts, and certain information that is
useful at specific stages of the design process. About half of the drawings
in this volume are original logic drawings. The other drawings are revisions
that no longer contain obsolete information or information to be found
elsewhere. The revisions also have an improved notational form. In the
text that follows, we first treat the conventions common to all of the
drawings in this volume, and then treat the conventions peculiar to specific

subsets of the drawings.

1. TLTOGIC FUNCTION SYMBOLOGY

The logic function symbology conforms in general to MIL-STD-806B. The
principal exceptions are as follow:

A) Function Identification Only two tagging lines are used. The

top line locates the function on the circuit board and the bottom line
identifies the hardware. Most logic hardware used in the modules is
Motorola's MECL ITI series. This logic hardware is identified by an M
followed by two digits. The M is an abbreviation for MC12 so that a tag
such as M47 identifies the element as an MC1247. When there is also a
letter suffix, e.g. MWTB, the suffix indicates that the hardware is
tested to standards other than those specified by Motorola. For more
information on that, see the section on IC Testing. When hardware is
not MECL II series, the bottom tag line contains the manufacturer's

own designation number.
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B) Interconnected Outputs The outputs of MECL II circuits can be

tied together to implement the AND and OR functions, a feature which

has been used extensively in the design of the modules. When outputs

are tied together, the interconnection point is high if one or more

of the outputs are high (the OR function) and is low if all outputs

are low (the AND function). In the circuit diagrams, the interconnection
point is generally not enveloped by a logic symbol. The symbols have
been omitted in order to reduce the overall density of logic symbols

and thereby meke the drawings easier to read.

OTHER CONVENTIONS --- ALL DRAWINGS

A) The symbols -used for components such as resistors, capacitors,
diodes, etc., are industry standards. Each of these items is identified
by a single tag line. In most cases, one must refer to the parts list
for the circuit board in order to get any information about these
components. This is only partly true for resistors, however. Resistors
are tagged by an R followed by three digits. If the digit immediately
following the R is listed in the table below, then the value of the
resistor can be found from the table. If the digit is not in the table,
then one must refer to the parts list.

Digit Resistor Value In Ohms

0 zero (a jumper)
1 1500

2 750

3 121

4 15K

5 57.6

6 130
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B) Connector terminals for signals entering and leaving the circuit
board are represented by ovals. Tags internal to the ovals identify

the terminals.

Cc) A small triangle with no internal tag represents a connection to

-5.2 volts. This voltage is VEE for MECL II circuits.

D) When MECL IT logic functions are shown with inputs tied to -5.2 volts,
the device behaves as if those inputs were tied to a logic low.

E) On some circuit boards, a few of the integrated circuits have unused
logic elements. These elements are shown on the diagrams in a group

unto themselves.

3. DRAWINGS’200.9D3 THROUGH 210.2D3
These are revisions of the original logic drawings. Obsolete information
and information now found elsewhere has been eliminated. The circuit diagréms
have been revised in an attempt to make them easier to understand and follow.
They have the following features:
A) The elements of the diagram are arranged so as to minimize the
number of long lines, minimize the number of interconnecting lines,
and accentuate functional groupings. In a few instances, tie-points are
used to eliminate long lines that could not be comfortebly eliminated by
other means. See 3D for an éxplanation of tie-point notation.
B)" Certain functional groupings are enclosed in boxes and labeled to
indicate the functions performed by the groupings.
c) Signals entering and leaving the circuit board are identified by
two tag lines. One tag gives the name of the signal while the other tag,
always in parentheses, indicates the significance of a logic high or low.
(See 3E for a special case.) The polarity-indicating tag is subject to

the following rules:
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1. If the signal is a data bit, the polarity representing
the data value 1 is indicated. The possible tags are
(1-L) and (1-H).

2. If the signal is a condition, the polarity representing
assertion of the condition is indicated. The possible tags are
(A-L) and (A-H).

3. If the signal is a transition signal, the preset polarity
of the signal is indicated. The possible tags are

(P-L) and (P-H).

D) Two forms of tie-~point notation have been used. The more commonly
occurring form employs a triangle (flag) containing a letter tag. The
rule is that all identicaldy flagged points on a diagram are inter-
connected. The other form of tie-point notation occurs only on drawing
203.2D3. A tie-point source is identified by a small ;rrow which is
usually perpendicular to a line and pointing away from it. The number
of destinations is indicated by a digit near the arrow. If the line to
which the arrow is affixed is not already named, a name is given at the
head of the arrow. A tie-point destination is identified by a logic
function input connected to a tag. This tag is either the signal name
of the tie-point source or the complement (NOT) of it. The assertion
polarity (or value 1 polarity) for this tag agrees with the assertion
polarity of the input to which it is connected.

E) On drawings 205.2D3 and 210.2D3 there is a pair of inputs whose
second tagging line is "(A-NC)." The possible states for these inputs

are NC (no connection) and ground (zero volts).
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DRAWINGS 211.3D3 THROUGH 218.4D3

A) A small circle on a line (with a tag beginning with an H or a 1H)
specifies a plated-through-hole into which a component is not inserted.
The function of this hole is to take the signal from one surface of the
circuit board to the other surface. This type of information has been
deleted on the revised drawings discussed in section 3.

B) The numbers 1 and 2 that occur at the ends of resistors, capacitors,
and diodes are engineering aids that were useful at a specific phase of
the circuit board design process. These numbers should be ignored.

C) The character string that identifies a signal entering (or leaving)
a circuit board can be considered a single tag. Somewhere within this
tag there is either an isolated L or H, or there is a -L or a -H. These
are the polarity indicators. The significance of the indicator depends
on the nature of the signal, i.e., depends on whether the signal is a
data bit, a condition, or a transition signal. For modules other than
the Multiply and Interlock modules, an asterisk identifies the signal

as a transition signal and the poiarity indicetor thus indicates the
preset polarity for the signal. Except for this, the nature of the signal

is not indicated in the tag.
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S DEL. FF

Uy FL
a-L)

D DEL. RET. TF
(P-L) (P-H)

(P-L) (P-H)
O DEL. FF

)
ENABLE SIGN

Blg
(-L)

GNDS: T27,T32,770,775,779,T90,
T94,L1,L18,F1,F18,B83,
B89, BY4.

Vgg: B92,893.

emavar

COMPUTER SYSTEMS LABORATORY

WASHINGTON UNIVERSITY
ST_Louis. missouRI

MACROMODULAR PROJECT

COMPARE MODULE
LOCAL CONTROL BOARD

e o MUS

Coer

CECL

204.1003]

HES

g
|

0-31-68




Ll » R ¥
RCy TF Lcy TF RCy TF LCp TF RCy TF LCy TF RCo TF LCo TF
(a-L) (1-H) (-L)  (-H) (I-L)  (-H) 0-L) (I-H) (-1 (-H) {-L) (-H) g-L) (-H) 0-L) (-H)

G EDED

RS27 3 R528 RS517 ZRS18 RS25 SRS26

RS20

RS23 2R524 R5I3 2RS4 R521 3RS522
GNDS: 732 741,143,750 ,749,L1,L18,

F1.F18.B44,849 891,894

B
7 ' 3 Veg: 892,893
mol MOt
10 145689 0 (a5689
RaTA
(i-H)
R301
RI102
1S s, IS 1S
3 e : 0 8 s 3 3
2\ /2 2 2 3\ /3 3 3
Mo §[mio Mo | mio wio | [mio Mio | [mi0 RI03
| 2 k5 : i3 Ji2 Jo o i3 Ji2 To[s L 2 a5
1 i 3
RI04
G T48 T4S T44
(1-H) {I~H} (I-H) (]
T3FA TLFA T FA ToFA
B4S D B47 B48
D) P oo
(1-H) (-H) (1-H) (I-H) =
T3FB , TFB T, F8 TofB COMPUTER SYSTEMS LABORATORY
ASHNGTON UNIVERSITY

ST, LOULS. MISSOURS

MACROMODULAR PROJECT

"™ REGISTER MODULE
DATA BOARD

e

Jtgs 5027
mepy 205103

wecies

J12-68




F

DEL.RET. TF

(P-L) (P-H)

R326

RA28

RO29 ®

6

-L {(P-L)
DEL.BND.FA F DEL.RET.FA

% RO27

B30

(P-L)
F DEL.RET. FB

F DEL.TA- F DEL.TB
{P-L)

DEL. RET.
(P-H)

CONFIG. TRANS. RET. TB
(P-L)

(P-1)

R330
RI32 RIl4
R CR INH
T o S a b "
[ 5 5Y 5 )
mio | |mos| [mos mos Mi0
omo
12713 i3]t 102_Y67e, 213 018 TM2YI3
(FXL) (F-H) \V;
F DEL.FF Il

(P-L)
R DEL.RET. FA

LC DEL.BND.FF

RC DEL.BNO.FF
(A-NC)

(A=NC)

Do42

0045
R443

Ra44

R DEL.TB R DEL.TA LC DEL.TF RC DEL. TF
(P-L) (P-L) (P-L) (P-H) (P-L) (P-H)
@2 769 @P

R307 R309 R5412R540 R539%R538
R106 R11O "
M VI
2 2 RI33
6 -IZ 13
ISJ
@ M30 MO! 1
—§ ~
13[i1 3 o] [s]as,62 >
R
= [rese o,

D) Te!

(P-H) (P-H) {A-H)

DEL. B DEL.C AND A PRESET

10 3
17 17
M20 M20
Yo s T2 |
(P-L) (P-H) (P-L) (P-H)

LC DEL.RET. FF RC DEL.RET. FF

Mo Y

9
6
M30
8 Jlo R DEL.RET.FB

(P-L)
TRANS. ANCHOR FB

GNDS: T29,T36,759,T66,T91,T94,
L1,L18,FI,F18,829,B36,
BS59,863,887,891,804.

VEg: B92,B93.

{(P-L)
CONFIG. TRANS. FB

(A-L)
TRANS. BND. FB

st | e stiemmrion

COMPUTER SYSTEMS LARORATORY
WASHINGTON UNIVERSITY
ST_Louis. ssous

MACROMODULAR PROJECT

REGISTER MODULE
CONTROL BOARD NO. |

205.2D3|

- — S

4¢3 19-3.68



» » < . T v
LOAD TRANS. RET. TB TRANS. RET. TA
(A-L) (P-L) (P-L)
TI2 3
S R319
| F
2 Ji2
[AVAS
M3} (M3 DELZ‘F?H‘)‘ND A
L3 psdn DEF',‘_'HB)
(ATH)
SHIELD FC
r > °
R316 R321
R120 RlI22
[ { N
cp cp ls_Jio
3 ) g 3 FROM BELOW 3 B 17 s v
(A-L)
) s)( 8 ) 9 PATE o\ GNDS: T6,TI6,157,T65,T91,794, |
MI0 mio || mio MIO MIo mio || Mio M10 L1,Li8,F1,Fi8,B6,811,
HEMATE 04 2 323 i|2 aysy sl io]o B20, B26,B91,894.
R124 Veg: F17, B92,893.
F
(P-H)
12 DEL. RET.
H
M3t
3
FIIB  F3TA  FpTB FpTA  FTB FTA  FoTB  FoTA
T T I T R (S (e § S U SR L R S T O
I 8 3
10 o 10
Mit mil MU R333 R326
13 (12 1079
INH . MOI
5,6,8,9,10 4 _15/6,8,9,10 5,6,8,9,10) 4
8 " <F < <
13) (13 o
i~ oure oscamrion
TRANS. BND. FB || [MIO] [ MIO R304 TRANS. BND. FA :
(A-L) PRESET 4 (A-L) COMPUTER SYSTIMS LABORATORY
& o 10] Ti2 13 RESE 3 s S WASHUNGTON HIVERSITY
RA34 R303 % aiol Ra2s MACROMODULAR PROJECT
v, G ! REGISTER MODULE
(@P_L) 2 N et CONTROL BOARD NO. 2
TRANSFER FB PRESET FC TRANSFER FA FaFf S e MJS ST
PLL
Id |75 19-3-68




»

B2N (Ge3)—
(H)

B,m@

(t-H)

8¢IN e

(1-H)

1S IS 1S IS
12 12 12
S I 9 \1! T\l
134 Mo 13 Mio 13 M0
2 2
R4\ r=dTE N3 W 9 \3 1 \3
I M0 Mio . 1o MIO L Mio
1S 1S IS IS
9 9 9 5
d s\s 7 \& d 8
104 MI0 o] M0 19 10 Bes) B) OUT
R326 (1-H)
q a a
R402 Lﬁ 6 ! 6 + 19 6 F = €
54 M10 Sd Mio 54 Mmi0 S,
IS 1S 1S IS
13 |
8 \II 10\
_— 124 mIo 124 Mi0
4 4
R403 ¢

Flo
(L) (=H)
S5 FF

3
10
Mio
1 [z
R331 R332
R136 RI35
I 4
45
M20
13 12 6 5
G-L) (1-H) (-L) (1-H)
SpFF S| FF

=Ly (1-H)
SofF

GNDS: 153,T62,769,775,794,
LL,LI8,FI,FI8,B53,
B62,B73, 883,891, B94.

Vgg:B92,893.

(I-H)
T FA

COMPUTER SYSTEMS LABORATORY
. g

5 5
MACROMODULAR PROJECT

DECODE MODULE
DATA BOARD

gy 1206103

44s_ld’28-69)




"

C3TF
(P-L) (P-H).

CoTF

| TF
(P-L) (P-H)

CoTF
(P-L) (P-H)

RO26
00
CP CP CP CP
6 3 8 " 6, 3 8| " 3 8. I
73\ 7 7 ) YL 9 ‘((10Y( 10 10
MIO|IMIO MiOo MIO MIO [ MIO MIO Mi0 || MIO MIO (A-L)
A BT Fofe /i3] Te 4 BT o (U3 Tiz 271 s /w3l iz PRESEY
R232 | R235 1 R238 1 R235 L

Co6 l

RFB TA
(aH)

INH TA
(A-H)

F3TA
{1-H)

FoTA
(-H)

(A-H)
RFB FB

(A-H)
INH FB

(1-H)
F3FB

S DEL.RET. TF
(P-L) (P-H)

(P-L) (P-H)
S DEL.FF
col
10 co3
o
75 __Je
V =

GNDS: T3,775,794,L1,L18,F1,FI8,
B3,872,883,891,894.

Veg© F2, B92,B93.

a0t | oure otscanrion

COMPUTER $YSTEMS LABORATORY
WASHINGTON UNIVERSITY
ST_LOUS, MISSOUR)

MACROMODULAR PROJECT

DECODE _MODULE
LOCAL CONTROL BOARD

prev—y 3 £

MJS 1206.203

Ty o

PLL
1-5-70




1 [
” - ar k4
TRANS. BND.TB TRANSFER TB TRANS. RET.TA  T12 18 Rip TA PRESET
(A-L) (P-L) (P-L) (-H) (1-H) (A-L)
DEL. BND.TB
(A-L)

- (P-L) (-H) (I-H) (A-H)
(A-L) TRANSFER -FA TRANS, RET. FR TpFA Ryp FB PRESET FC
TRANS. BND. FA
F DEL.RET.TB F DEL.TA R DEL.RET. TB R DEL.7A
{P-L) (P-L) (P-L) (P-L)

R317
s
3
A
M0
2 |t
R4 16
(A-L) (P-L) (P-L)
DEL. BND. FA F DEL. FB R DEL. FB
(PL) . . (P-L)
F DEL. RET. FA R DEL. RET. FA

GNDS:

VEE:

158, 759, 772, T79, 190,794,

L1, LI8,F1,Fig, B58, 869,891, BY4.

B892, B93.

COMPUTER SYSTEMS LABORATORY
E 1 uriveRsItY
L erssoum

MACROMODULAR PROJECT

DECODE MODULE

445 10.31.68)




RCB
(A-H)

RESULT RDY.
(P-L)

CR

RESULT RDY. TL
(P-L)

DELAY
o2
ol i
R207 R208

ROO6

(P-L)
RESULT ROY. FR

Cy TF
(P-L) (P-H)

Co TF
(P-L) (P-H)

(I

T84
{P-L)
TRANSFER RET.

(F-L) (PH)
INg FF

(P-L) (P-H)
Ny FF

3 13
R313 MIO b
RI12

D

(A-L)
PRESET

B8 DEL.TF
(P-L) (P-H)

(P-L) (P-H)
D DEL. FF

T27,T32,770,T75,T79, T90,
TQ4,L1,L18,F|, F18, 883,
B9l, 894.

B92,B93.

O DEL.RET. TF
(P-L) (P-H)

(P-L} (P-H)
B DEL.RET.FF

ot | oure orscamrion

COMPUTER SYSTEIMS LABORATORY
WASHINGTON UNIVERSITY
$T_Louls. wissouss

MACROMODULAR PROJECT

LOAD MODULE
LOCAL CONTROL BOARD

. TS FNPY .

PLL

207.2D3|

425 |3-277Q



Il

. . : ¢
T3T8 T, T8 T, 18 T ToTB R3TA RyTA Ry TA RoTA
(1-H) {1-H) (-H) {I-H) (1-H) (I<H) (1-H) ((-H)
878
R303 R304
1 1S
[5 s 3 2
3\ 2 3\ 2
Mio || ma7 Mo [ ma7
4_l4 16 t J2 |
(I-H) (1-+1) -+
773 770 @ Ro FB R FB RoFe
(1) (1-H) (1-H) (A-F)
T3 FA Ty FA ToFA QUTRUT DATA
2
Mi6
o ¢
8 0
! 8 <ol
6 6
MO Mio
o2
13 T2 S| Jo
o3

(D (-H) |
Dy FF

BaTF
-0 0-H)

B, TF
0-Ly 0-H)

R332

D ()
D, FF

-0 (-
D, FF

d-L) o G-H)

B, TF

BOTF
{(-0)  (1-H)

R331

{-L) (-H)

DoFF

GNDS: T53,762,769,T75,779, 794, L1.L18,

F1,F18,B53,862,873.883,801,894

Veg Bo2,

BO3

[COMPUTER SYSTEMS LABORATORY

BAS-INGTON UNIVERSTY
sT toas. visseumt

" MACROMODULAR PROJECT

LOAD MODULE
DATA BOARD

T T MJS

207.8D3

3-2-70




Yy TF Ny TF Yy TF Ny TF Y3 TF N3 TF
(P-L) (P-H) (P-L) (P-H) (P-L) (P-H) (P-1) (P-H) (P-L) (P-H) (P-L) (P-H)
F8) (Fo> Fio) (Fi1 Fia) (Fis F12) (13
RS41 RS42 RS39 R540 RS35, RS36 R537 RS38
R222 R221 R227 R228 R223 R224 R226 R225
208 S 3 SO
1" 13 2 13
MO6 MO MO6 Mos
2[1]3.4 2(13]10,1 1 3)1[2.4 134
M M
13 2 !
12,710 I
Qe fou
A 6
e
R312 R309 3R307 3R3N R30I 3$R305 3R303 3R302
RIIO RI108 Rios R4
— >
R314 Cs CS CS
RII3 -
3 e | 6
2 2\ 2 2
Mio mio || mio MIO
112§ \u 2113 a5
(A-L)
PRESET Ba3N\e
V1JimM30,

R318 R3i7

RI120

(P-L) (P-H)
Y FF

(P-LY (P-H)
N FF

(P-L)

<ol

X2

GNDS! T94,L,LIB,FI,FI8,
B65,870, B9I, B94.

Vgg: B92,B93.

(P-L)
X3

cuancr " momion
™ oars oucreron

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
ST._Louis, MissouR!

MACROMODULAR PROJECT

.CALL MODULE
RENDEZVOUS BOARD

T MJS

By 208.103
B

475 _18:25.70




LDO TF
(P-L) (P-H)

RDO TF
(P-L) (P-H)

LXy LX,
(P-L) (P-L)
R303
R102
[-Jo) [1Ve)
1
M0
10| 9 13112 4] 5
< co7 < cos co9
R212 R211 R210
DELAY DELAY DEL AY
M
M
13,
Y 3 12|
B R I
3y uzo/
R340 R339 R338
10 4
7 7
M20 M20
o] 8 s 6

(P-L) (P-H)
LiNg FF

Eo GO
®0) (P
L|N2 FF

(P-L) (P-H)
LIN, FF

PRESET
{(A-L)

(A-H)
PRESET FC

RX4
(P-H)

RX 5 RX3
(P-L) (P-L)
R316 315
RII3 RIN4
> > !
8 1
2 2
Mio Mo
<G 5| e 210 o0 2,
= ——>
R224 R223, R222
DELAY DELAY DELAY
M
M
.8 &
10 57 3
MJO((‘
R335 R336 R337
10, 4 1)
3 6 6
M20 M20 M20
o o o
9 8 s 6 12] 3
(P-L) (P-H) (P-L) (P-H) (P-L) (P-H)
RINy FF RINy FF RINg FF

NOTE

PREFIX R: RIGHT CALL UNIT.

PREFIX

I LEFT CALL UNIT,

b

GNDS: T94,LI,LIG FI,FIg,
B834,B46,B91, B4,

VEE: B92,B03.

Bare oesemimrion

COMPUTER SYSTEMS LABORATORY
WASMINGTON UNIVERSITY
ST._LOUIS. MISSOURI

MACROMODULAR PROJECT

CALL MODULE
MERGE BOARD

provw ER e

] MJS

208.2D3

LS 2:1‘1'24-69




SWITCH SUPPLY TF
{A-H)

L) v ] 'y
4
C, TF Cy TF - ' Cy TF Cy TF " PRESET OUT
(-L) (P-H) (P-L) (P-H) (P-L) (P-H)  (P-L) (P-H) (A-H)
@ @ @
RS17 3RS16 R5(53 RS14 REIIS RS2 RSIIZRSI0

2 2 I

MIOf(MIO MIO

PRESET
CEHEAREAIE

(P-L) (P-H) (P-L} (P-H) (P-L) (P-H) P-L) (P-H)
IN, FF Ny FF IN, FF INy FF

GNDS: T94, LI, LI8, FI, Fi8,
B32, B35, B91, B94.

Vgg: B92, BO3.

Sl oricesrion

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
ST_LOUIS. MISSOUR)

MACROMODULAR PROJECT

MERGE-RENDEZVOUS MODULE]
CONTROL BOARD

- e MJS oo b3l
- - PLL

“zs 71568




3 ’ i) ¥
RC4 TF LC, TF RC, TF LC, TF RC, TF . Lc, TF RCo TF LCo TF
(-L) (-H) -0 Q-H) (=L (1-H) (1-L) € -H) (1-L) 0~H) -0y -+ (1-L) (I-H) (-L) (I-H)
@9 F3 € GO GDN @ D, @ DAY,
RS203R521 RS283RS29 R5I8 3RSI9 RS263R527 RE16 3R517 ~ 3IRS24 IRS25 RS54 3RS RS223 R523

(-1) (-H)
D, FF

(=LY (1-H) (1-L) (1-H)
D, FF D, FF

(=LY (1-H)
Do FF

GNDS: T32,T4l,T94,LI,LI8, FI,
Fi8, 814,823,891, B94.

Vee: B92,B93.

oare Descaerion

COMPUTER SYSTEMS LABORATORY -
WASHINGTON UNIVERSITY
ST_LOUIS, MISSOURY

MACROMODULAR PROJECT

DATA BRANCH MODULE

DATA BOARD

e L MIS 10,103
Tl

SSPRATYT)




D DEL.RET. TF
(P-L) (P-H)

LC DEL.TF RC DEL. TF
(P-L) (P-H) (P-L) (P-H)

[ [
R DEL.TA
" 5 46 3 A3 TP (P
1 1 3 2 3 2
mio| | [mio Mio |[ Mz Mo |{ Mi2
iz Ja[s 52 21 20 12fis 23
R401 R403 R402
002 Dol
730
(A-L)
DEL. BND. FA
{A-NC) (A-NC)

(P-L)
R DEL. RET. FA

LC DEL. BND. FF

(P-L) (P-H)
LC DEL. RET FF

RC DEL.BND. FF

(P-L) (P-H)
RC DEL. RET. FF

{P-H) (P-L)
D DEL.FF

GNDS: T29,T36, 759, TéG, T94,LI,L18,
F1,F18, B4, B3, B3I, BY4.

Vegg: B92, 893.

et | oane scicnarion

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
ST_LOUIS. MISSOUR|

MACROMODULAR PROJECT

DATA BRANCH MODULE
CONTROL BOARD

e 3 Eery

10.203

'7-19-68]



®

&l cig
@D 2y, — LN, iswe b :
+l
Ler RI Dbig
—i4¢
@o = Lo ce
L2
ov : 3 I “V ci7 ci8
L77) ¢ |1 38 -
Q y ° 4[ j;
——ﬁ: d ] Lcs
=l D7y,
» YD),
Doq Le - +14.5 vDC
—00 —* 2 .
R4
R6 RS
POWER
s as DOWN
4 - ACK.
N
gf__. c8, Q3 R9 POWER
- P -~ ] a3 @ foun
o ‘Lo s AQL v.02 :
"‘ 25V Tsiv
7 oio R2I
i (~—B73) V REF.
RESISTOR REQUREMENTS  DIODE REQUIREMENTS
LS
13, RL= 6.0% O 1,02,03,04,09.010 + Motorots WRSI0
Di3y, L +14.5VOC s> 15 ovws Oy B et 1A
R4 200 OHMS 06,00 = Witora!a MEOS300
RS.RIS - 10 K OHNS oli = 1N
6 = 130 OHWS 012,016 = INSZ318
R7 =24 K QHUS. D15 = INSSTB
R8 =1 K OHMS D17 = IN3158
R9 =33 X OHNS. 018 = NMD-634
- R10 = 806 OHMS .
RL =200 0HiS TRANSISTOR REQUIREMENTS
DI& T Q107 - Westinghouss L114-1422
iy RIQ e siv R4 RI4 - 330 OHuS R
RIG = 1960 OHNS = 2N!
1 50005 : - il
Q8 REL = 10 ONMS Q9 = Notorola MISTTL
a7z RZZ = g“zam OHMS Q10 = 2N4838
RII Q6 Lo oS VOLTAGE REGULATOR REQUIREMENTS
M
CAPACITOR REQUIREMENTS 4 = Natioaat L3S
JL «. CL=25k1d,
=ce =Ci6 C2.C3,CALIOCIL = 47uts.  INDUCTOR REQUIREMENTS
’- -‘ Q- LLL2 = WPS-L1
. DAL  MP-L2
‘TRANSFORMER REQUIREMENTS
T1 = Ms-T1
T2 = MMS-T2-0
TATH M- T349
o $
Jcio Zci §DI5 RI3  KDI7 CONNECTOR REQUIREMENTS
’V 68v 84V RIB Pe.soars prvois-i FEMALE AMPMODU 55 REQUIRED
+] .
c13
o4
RIS Tcts

cunman

sare escmprion

COMPUTER SYSTEMS LARORATORY
WASHINGTON UNIVERSITY
ST._LOwS. wissouRt

MACROMODULAR PROJECT

MEMORY MODULE
POWER SUPPLY BOARD

73 =T

Ti4C
211.eD3

e

ieren g

TF > |10~-6-71




DATA O

K , DATA 2
FA-H DATA O'-H

SA DATA
o'-H FA'-H DATA2'-H

SA DATA
G

(T35

SA DATA SA DATA SA DATA DATA 4 SA 047/1
& 3'-H 4'-H £, -H

DATA 5
!-H DATA 4'-H

FEATH DATA 5-H

3
(VAL
20
1Q] MO&!
20 \5
MO
6
M47,
3
R204
ROO4 ROOS RO08 RO09
o 9
S 1HoO! 28 11002 1HOOS g 1H006
B3 B6
DATA, O DATA, I DATA 4 DATA 5
T8t H T8-H T8 -H T8'-H
54 DATA DATA 6 .. SADATA DATA 7 SA DATA DATA 8 SA DATA DATA 9 : SA DATA DATA [0 SA DATA DATA 11 s
&!-H FA'-H DATA 6'-# 7'-H FA'—H DATA_744] 8 -H FA'-H DATA 8'-H 9'-# FA-H DATA 9 0! -H FA'-H DATA_I0'-H ] FA'-H DATA I1'-#
@29 728 726 725
]
Q) M
!
26 \5 29
MO6! 3g Mo

RI46

RI48

ROIC

{HOO7
88

DATA 6
T8'~H

ROI2
20

®

DATA 8
TE-H

ROI4

Bie
DATA
T8

10

‘-H

ROIS

813
DATA 11
T8'-H

R343

ROI7Z

GROUND, POWER CONNECTIONS, AND
PARTS LIST INCLUDED IN LISTING
ON DWG. NO. 211.3D4

(MEMORY ADDRESS BUFFER)

DATA DIR
+ ENA BUSS-L

Ll S oescmierion

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
ST._LOUIS. MISSOURY

MACROMODULAR PROJECT

"™ 81 DIRECTIONAL DATA BUSS
MEMORY MACRODULE




’
i} '
» .
.
sii, si1, S10, S10, 59 S§9, s8, 58, s7, s7, se6, S6, ss , 55, s4, s4, 53, 53, s2, s st 50, SO INTEGRATED CIRCUIT IDENTIFICATION
T ML EAML T.MAL EAML TM-L FALL TMM- EAM TM'4L FA'-L T.M-L FA-L TM-L FA-L IM-=L EA-L TM- FA-L EAN TMHA EAHM TM-t EA-L LWy IL WIS 7L MEC
766 T6! 2 M) 12 W08 2. NEC
O O ) @ 3 MWTB 13 WIS 23 MOGC
4 W7D 1 KIB M, MOSC
S, WATB 15 MN2Y 25. NOSC
5 WIB 16 M9 . M
P b n
8 3 .
R3i2 9. W78 19, MSC 29, MOSC
10. W78 20 MOSC

ct

TO 14PIS ROIE

s7 7B~

M —

se r8lL

55 TB-L

s4 T.B-L

J

3

14pPI6 2

& @

G 64 @4 &
006

&1 61 6 @
& &4 6

& €+ G-
Salaita

@
A
)

®1 @& 6
®1 O+ G-

o e o

INTEGRATED CIRCU'T REQUIREMENTS

Mol 1
NOSC 12

wis 12
RESISTOR REQUIREMENTS
ROXX = ZERO OHWS 17 REQUIRED
RIXX = 1,500 QHMS 43 REQUIRED
R2XX s 750 OHMS 12 REQUIRED
RIKX = 121 OHMS 43 REQUIRED

CONNECTOR REQUIREWENTS
AMP HODU FEWALE 118 REQUIRED

CAPACITOR 1DENTIFICATION
COL= 01 uf DISC o 15V

PC BOARD PTV0109-2

LOGIC FOUND ON DWG NO. 211303
(B! DIRECTIONAL DATA BOARD)

el B scscnimmon

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
ST_LOUIS. MissouRl

MACROMODULAR PROJECT

MEMORY ADDRESS BUFFER

e L ADR
e | 211304
PLL

L o171




- RO47

+S vDC

oo
2
R934
INH O-L s I;
RO43 7]
=4 12
R9I9 D7 R913 Dt
2 2
2 2 _
INH + INH +
R92S
inn- 2) Ro3l s - £8)

ot

R935

R927

+14.5 VDC

+14.5 VvDC

@&
-
@

> ‘
@

2
o2 R9I8 D6
2 P 2
o
R,
R926 - 42) 30
2 2
R920 08 o4
2
INH+
R93 R928
- L850 932
2 2
R921 L] R9I7 05
E) 2 2 2
INH + INH+
©) A (i0) R929
wn - 48 933 wui- A2

c4"L’ cslz e
L 1T

COPS
ee@o

® @ a» @ @

INTEGRATED CIRCUITS

I MC837p

2 MC837pP

RESISTORS

ROXX = ZERO OHMS 23 REQD.
R3IXX = i2] OHMS 12 REQD.
R9I13 THRU R924=22.2 OHMS,
3 WATT, NON~INDUCTIVE
R925 THRU R936 =100 OHMS,
{4 WATT, 5%, CARBON

TRANSISTORS
2N3648 24 REQD.

DIODES
MMD-694 12 REQD.

CAPACITORS
€3C4=47mf @ 25vDC
CHC2,C5.6=0!mf @ 25vDC

CONNECTORS
AMP MODU FEMALE 92 REQD.

* INH +. CONNECTS TO WHITE
LEAD OF INH LINE
ON STACK.
INH —. CONNECTS TO GRAY
LEAD OF INH LINE
ON STACK.

PL BOARD PTVO07-5~

ouret | o ocamron

COMPUTER SYSTEMS LARORATORY
WASHINGTON UNIVERSITY
ST_LOUIS, missouRy

MACROMODULAR PROJECT

INHIBIT DRIVERS FOR CORE STACK

i e .

= T HCL-ADR

onamn av 211.403
PLL
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SA DATA 10'~H  SA DATA 5'-H

STRBIST-H
T @39

SA DATA 6'-H

SA DATA 1I'-H  SADATA 4"-u

SADATA 7'-u

SADATA 8'-H

SA DATA 3'-H

SA DATA 2'-H

SADATA I'H SA DATA 0w

SA IN—

CLR DATA-L

INH 11 =L

SA.IN +

@D DTDEDED
EDEDEDEDED

VREFTST
2
" ce,

I

INH 7 —L

[ Shomooemes

INH 6 -L

INH 5 =L

" DDBEBDDDEDED

5-1— R902 R90!
52
D1
s
ct
+5V
B38

1P3, 1P6
70 41P4, 1P7
1P5, 1P8

B39)VREF

STROBE-L

+5v

ROS52

@29

DATA 11H

. 825
DATA &'-H

DATA 5-H

DATA 4

-H

DATA 3"H

0ATA 2'-H

DATA 1'-H

DATA O'-H

LOFF-H

ENA INH-H

ENA BUSS-L R =T OH

SENSE AMPS AND DATA REGISTERS

INTEGRATED CIRCUIT IDENTIFICATION
LIS 0 WIB 17w
L M
Tucise M7 19
« 12. 47
§lcise 1w
.
D

INTEGRATED CIRCUIT REQUIREMENTS
NO18 3
[ 1
Lo 3

3
w 13
uisy ¢
RESISTOR REQUIREMENTS

R3AX = 121 OHMS 15 REQUIRED

R901 » 225 OHMS 1% 1/8 W 1 REQUIRED

R =27.2 OHMS 1% 1/8 W 1 REQUIRED

903 thry RS26 = 100 OHMS S% 1/4 W 24 REQUIRED

RY1 = 22 OHMS 1% 1/8 W FILM RESISTOR
- DIODE IDENTIFICATION

D1 = INS21 6.2 VOLT ZENER

D2 = INX3 G.E.

D3 = INABS3 G.E.

GAPACITOR IDENTIFICATION

Cl=0leiDISCelsV

C=01mfDSCelsV

Cl=0lnfOSCoISV

CoxDlotDISCelSY

CONNECTOR REQUIREMENTS

ANP MODU FENALE 79 REQUIRED

CIRCUIT BOARD PTVOL24-3

1PI19
P20

oume | o e

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
ST LOUIS, WISSOURI

MACROMODULAR PROJECT

e

SENSE AMPS AND DATA REGISTERS

T

e liCL-ADR

orevesr  |211503
PLL

wicRys. T
e 10-6-71




14.5 voC GND XAl XCI XC3 XAS XC5 XC7 XA? XA2 xc2 xcq XA4 " XA6 Xxce Xca
93 @) ?D Q? &) @60 @59 (6!
T % $ % % % dmora
2 <3 o2 IHO?5 QIHO76 1H074 &1HO73 o010 1HO79 O IHO8O o015 014 1HO78 & 1HO?77
RoI8 e E E
L — — N SR R SN R Pt
| ] 1) 5 -3 ~|= 3 o1 701 | -1 17 3 13
s 8 ' 18
T T (0 T [ENDNT T
| . L | 1 | ROs0| .
cLe 21 16 ! 22 1 17

| SN75324A SN75324A | SN753244 | | SN75324A
| | Lo
! 1 T ) T I I | I
. t— | l [
) S (Y 4 s -1 p—-J -3z -.ss‘iz‘__z__._l L S o e el L p—-

+5vDC

832
T |2
L
@9 2
@ 2 2 2 2 RO6 1 2| 2
N 909 ”si0 RSte R9LI 2 R9I2 RoIS R9l6
ROSS
3
RDSELSW-L
CLR ADD -L TO ¥ CURRENT
TO IPI DWG NO. 2146D4 CIRCUITRY REE
. DWG. NO. 211.6D4
LD ADD-L
To 4P3 DWG
NO. 214604 ROSELSW-L
, G , FROM READ
S0 TM-L CLR ADD-L 52 ML S, TML  CONTROL CIRCUITRY
SEE DWG. NO. 211.605
1H068
70 11056 4——0—BI) -5.2V
OWG NO 211604
LD ADD-L

P8

GND

PARTS LIST INCLUDED IN LISTING
ON DWG. NO. 211.605
READ TIMING AND CONTROL

e | gurg sicmrnon

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
S$T_Louis. mssoum

MACROMODULAR PROJECT

X CURRENT DRIVERS

211,603

R {HCLADR |
PlL

L |io-12-71




14.5 vDC L YAl Yel  vc3 YA3 YAS Y¢S YC7 YA7 va2 vce vc4
%ﬁ@ @> S@ @
: : : R
2] 04 1HO65 QIHO66 D3 02 1HO64 OIHDE3 o1 08 1HO?t O 1HO72
2 2) 2 1
RoI7 Lo Les Lcio
[ = g 3T T T |ie] I 2| = 5 3T T e T 2| |7 & i5
1HO84 i8 | 18 o
Ty 1 | [m T T Tir - T
1HO83 | | [T [ ] L] {
f cLi | | 4 [ 20
| | I SN75324A [ SN75324A
| o N
| L B
| T I | |
L3l e 2= Lot — 3|2t ——z—_J L5 e
+85VvDC
92 1P3
2 P18
cr c2
2
= 2 2, E 2 RO67
R90! R902 R90S R906  R903 > R904 R907
g ROS4
s, 8
4
SN SN
440 7440
PARTS LIST INCLUDED IN LISTING
112]4]s] 9) = ON DWG. NO. 211.6D5
3 (READ TIMING AND CONTROL)
CLR ADD-L
FROM DWG. NO. 211.6D3
N o FROM 14068
FROM OWG. or e 1HOS6  DWG NO 21.6D3
Sg LML Sg nml-L

cume | o oxscmerion

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
ST Lows, MissouR)

MACROMODULAR PROJECT

T

Y CURRENT DRIVERS

e = S
. S jHCL-ADR

s 214,604

PLL

e |i0-u-71




o 22 4 .55

NREE
10 16PI8 oS s

Toess

[X)
ROSELSW !
YRDSK -
XRDSK —I ’
L STROBE L
STROBE
DATA AVAILABLE 'L REWRITE -H
REWRITE J L
ROSK-L
720
iz
R34/
Frrat
RDSELSW-L
70 14P18 (DWG. NO.
4

80.

Nt READ-L ¥

R6S5(

e

PARTS LIST FOR DRAWINGS 211,603, 211.604, 211605
INTEGRATED CIRCUIT IDENTIFICATION

1. SNTMO 10. $KI440 18 SNTSIMA
2. SNM0 1. a5 20. SNTS32UA
EN) 12 M3 20 SNISIAA
4 SN1eko 13, w1 2. SNISSZA
5. SNTMD 14, SNIS3UA 2. Ml

6. SN74D 15. SNIS324A 4, M35

1. SNTMD 16. SN75324A 5. W35

[Nx:) 17. SNI5324A

9. SNTMO 18wy
INTEGRATED CIRCUIT REQUIREMERTS

MOLB 2 EA.

W1 7 EA,

M35 A EA

W9 3EA

SNIMO 8 EA.

SNIS3Z4A B EA.

RESISTOR REQUIREMENTS

RIXX = 1500 OHMS 7 EA.
RZXX = 750 OHMS ; EA

R3XX = 121 OMI EA.
R6XX = 130 OHMS 3 EA.
R30I twu R9Y6 = 470 OHNS
RILY, = 23.2 QHMS
R935, R4S, R950 = 430 OHMS
R333 =

M7

= 2,00 OHUS
RI34 - 2,000 OHM TRIKPOT

DIODE REQUIREMENTS
01 thru DI6 = MMD-634 {CSL DIODE)

CONNECTOR REQUIREMENTS
AMP MODU FEMALE NO. 85363-4 84 EA.

PRINTED CIRCUIT BOARD
PTVOLOK-4

CAPACITOR REQUIRENENTS
CltwuClCl9=01utdlSV SEA
€5 thu €12 < 01
€13 = 47 utd ELECTROLYTIC
CI5 = 30 o
€16 = 150 §
€18-45-50 ot VARIABLE
Cid~ 27 pt
CA7(OMIT)
CURRENT LOOPS

L1, CL2 K022 STRANDED ¥IRE 2 IN. LONG

TEFLON INSULATED

DELAY LINE

0L = PE-TIIS

eraxet | gare bescmimrion

COMPUTER SYSTEMS LABORATORY
WASMINGTON UNIVERITY
ST LoUIS. MISSOURS

MACROMODULAR PROJECT

T

READ TIMING AND CONTROL

removen Eer

onses ;.‘ 211.605
PLL

e 32172




+14.5 vOC GND xLe XLt L4 Xt3 XLe XLs xL8 XLz

@39 668 D) 560 @ed B62 D B64 @6 - (Bss
Af) E 2 2 2 z}s 2 2| 2
. (474 I‘.[: DIs }S Die Zﬁ 013 DI4 fS ot 012 { D9 o010
R9i7 z_-fca N
72|~ l&—— o =27 |5 [= 2 7~ T N 7 17 S 071 |- Bl (R I
18 ] | 8 i 18
W 1 \ THO50Y 1 R 1 11HO5T 144 1 |
| | rh | ] ] 1 |
cLr I 4 12 | T 3 ] 1 |
SN75324A | SN75524A | I SN7S324A | | SN753244 |
! 1 I I | 1 T i | T 1 I I A | 1 |
| = | ' R l 1
) S N sy (4 —_ Lt — | z[—=pe ==~ L 3| tm=pe——_ | I__J__J__z__ess___z__l
+5vDC - 1P13
@92% 1 ’ 1PI6
2 2 . .
cisis cm_J[g cis _If 12t
-L 2 2 2 2 2 2| 2] 2
R909 R910 R9I3 R9I4  R9II R912 R916 R9IS
6 8 6 8
SN SN SN SN
440 440 7440] 7440]
PARTS LIST INCLUDED IN LISTING
1[2l4]s] 9. i3 1]2]4ls] 9 12 ON DWG. NO. 211.7D5
e 013 (WRITE TIMING AND CONTROL)
CLR ADD-L
TO 1PI4
DWG NO. 211703
02 10
21 ]
M39 M39
oo -
4] 3 2l u v
2]
LD ADD-L R329 . V—J O 1HO61
TO 1HOS9 - -
DWG NO. WRSELSW-L Nl ) pescmmrion
B46 748
21.704 . . 4 FROM WRITE COMPUTER SYSTEMS LABORATORY
CLR ADD-L S5 M/-L S4 TM.-L  CONTROL CIRCUITRY ROSK-L WASKINGTON UNIVERSITY.
SEE DWG. NO, 2/1.7D5 "
aPJ/Q) ST._LOUIS. MISSOURI
1H063
F——O———— FROM 1HO62 MACROMODULAR PROJECT
DWG. NO. 2117D4 o
{~s.2v) X RETURN LINE DRIVERS
preey o, ——
T B |HCL-ADR
fonnwn ov 214703
PLL
eracies —Tove
AL |io-12-71




t f -
) (] 3 . &
Ve Yia VL3 VL6 7Ls
B8O ? 882 ? B84 883 782
o7 o8 os o6 03 04
a3 oq—1t r—t R
=ce Cee ¢ 918
T 2| e g 13 " jioT} g 5 [ A 7 S -1 I 12 5 i3 70
18 1 8 1 18 ]
T N ! T T i1 I
= | M08 [ | |
| 2 | 10 [ [} | 9 |
| SN75324A SN75324A I SN75324A i SN753244A |
| ! | | \
| I . | |
| S | | .
)\ T | T T T
! Il | H i I i I i .
(] N | NS¢ o7 - | ] N | AR 2~ L P4 My - oy I [ IO Yy w111 ._I
* #C 1HOS5 -
. o N
110560 2| Slo355)>
D 2 2 E 2] 3 2| 2] 2 2
R902 R901 R905 R906 R9033 S R904 R908 R907
[ 8| 6|
14 19 18
SN SN SN
74 7440 440
PARTS LIST INCLUDED IN LISTING
1]l 9 12 5 ON OWG. NO. 211.7D5
B (WRITE TIMING AND CONTROL)
CLR ADD-L
FROM DWG. NO. 211.703 1HO58
1HOS7
1HOS9  1HO60
LD ADD-L FROM 10PI3

FROM DWG. NO.211.7D3

So ™!-L

Sy TMI-L

[

OWG. NO. 21L7D3
(wrseLsw-L)

TO 1H063
OWG. NO. 211.703

curer | aure oexcmron

COMPUTIR $YSTEMS LARORATORY
WASHINGTON UNIVERSITY
ST_Louis, MissouRt

MACROMODULAR PROJECT

Y RETURN LINE DRIVERS

21709

e L-ADR
£y

PLL

oy
&%

g
10=11-21

‘




I = e L Gannaannnar

°% Abrddddddlld

enD wrRITE-L *

TO 8PI6

R335
- 2
WRSELSW-L ) fose RI37
TO 11P13
(OWG. NO. 211.7D3) ¢
2
26\
M35 R939
3 4 > 2| _R9d3,_
RI140
Re44
2
3
0 80 200 240 260 320 360 4004]&_%
oLi R626
4 22 4 .55 Lo

13 2 =
7 INHIBIT ————j_________[-
M35 WRSELSW
R94Z _————L——-__J_—
2 WRSK n r——-

NI WRITE-L ®

9P26

PARTS LIST FOR DRAWINGS
41703, 2117D4, 211705

INTEGRATED CIRCUIT IDENTIFICATION

SNTS32A 10. sh7s324A 19, SNIMO
SNTS3A 1L snrssn O SNIMD

SNTSIZ0A 12, snisia 3
T Y & staug
uo oshtun B W
Wl 15. SNTHO

wois 16, W39 2. 31

i shup %N
WIS 18 SKuD

INTEGRATED CIRCUIT REQUIREMENTS.

B ) EA.
MIO 2 EA.
ML 1EA

1 2EA.
M5 EA
WS JEA
SNTH0 B EA.
SNIS324A S EA.

DIODE REQUIREMENTS

01 thru D16 = WMD-63 (CSL BIODE) 16 EA.

CAPACITOR REQUIREMENTS

1w ct= 0 ufd 25V
€9 twa €16 = 00 utd 15V
€7 = 47 wtd ELECTROLYTIC
8 - 200 pF

CONNECTOR REQUIREMENTS
AMP MODU FEMALE NQ 833634 75 EA.

RESISTOR IDENTIFICATION

RIXX = 1500 OHMS 8 EA
R2XX = 750 OHMS 2 EA.

R4z
R34S = 3000 OHMS

CURRENT LOOP

CLt = NO.22 STRANDED WIRE 2 1N LONG
TEFLON INSULATED

DELAY LINE
0Ll = PEMIY
PRNTED OGGUITB0ARD
PTVOI05-3

craxat | gare seserimtion

COMPUTIER SYSTIMS LABORATORY
WASHINGTON UNIVERSITY
ST Louls, MissouRI

MACROMODULAR PROJECT

WRITE TIMING AND CONTROL

Py R
T PCLAOR) 575
PLL

W |5-3-72




(gL men ¥

R3I05

FAAMNEST

RI04

enp waite-L ¥

(FULL CYCLE-L)

oL -1y %

(=)

&
v L__gpy
(FROM 2R.

28
M30,

R350
RI5H

vt waireL™®

DA DIR + ENA
BUS;

S-L

710
END OF READL *

CLRD-L

CLR ADD+

DESELECT - H

L D ADD-L

ENA BUSS-L

ot ®

2
ELS

(o apes) GOEDTEDED
\/

€55 €95 COI
e

S;2 18'H

5,378'-L

C37=18ne

" INTEGRATED CIRCUIT IDENTIFICATION
oL

1 5
2 M0 12 M0
: L L3
5. M35
6. M0l
1
8
..
10.

-
N0 19
uo

2. M3
%11. M;_’!S
. Wi
2 K;ﬂ
. mo
5. W30
2. M0
2. Ko
28 N30
2.0
w2

INTEGRATED CIRCUIT REQUIREMENTS
M0l 2REQUIRED 30 7 REQUIRED
i 1 REQUIRED

M0 $REQUIRED
Mi2 1REQUIRED
2 REQUIRED
1REQUIRED

uls W48 1 REQUIRED
s

RESISTOR REQUIRERENTS

ROXX = ZERQ OHMS 2 REQUIRED
RIXK = 1,500 OHMS 34 REQUIRED
R2XX =750 OHMS 5 REQUIRED
R3XX = 121 OHNS 38 REQUIRED
RIXX 2 15,000 OHMS T REQUIRED

CAPACITOR IDENTIFICATION

cil .01 WF. 15WVDC

£16  DETERMINED AT TWE OF YEST
cs 4

O3
. c 2
LOEFH 14009 1HOIW . asl
¢ 7 € Cé,; l:l';? 15 WYDC
IHOM R306 i

37 13 DETERMINED BY THE VALUE REQUIRED
7O INSURE A WINIKUM OF 18 NS BETWEEN INPUT
AT Bl TOOUTPUT AT T2

TO 10P29
; = CONNECTOR REQUIREMENTS
¥ AMP MODU FEMALE 74 REQUIRED
e iy CIRCUIT BOARD PTVOIS-O
R310 R31 ot
4 BOT MOST-H (B4 R » "
RII RIS ¢ ) @
F FB o (5
3 R382 | RI38
4
M29

eunvar

onre oescamrion

COMPUTER SYSTEMS L
WASHINGTON UNIVERSITY
ST._Lowss, missoust

ATORY

MACROMODULAR PROJECT

e

MEMORY-MACROMODULAR CONTROL

SiaFAL Si5FA"L S1FA"L
5,,FA-L(T7) = LicL-A0R]
17 ek 211.803
IHOH oy
A DESELECT-H " moiz A
S FA L FROM 2R324




R903 R902
14 14
wE WE
5 3 ]
Fasato Fa5410
i
1
12 2
%0 _ o o0 o
9 15 [13 B
14 RSO9 RS0O7 RS05
VrWnng GrAMAng N Vg = 2
R324 R313 R327 R311 R309 R325
2 2 2 2
R225 R223
RO13 RO06 ROO7 ROCB
p P
- al 2 5] 6 10] 11
] 1
9
F58. N
1 16 [15 8 13| -
R102 R101
Tewvang A
R303 R302 R301
752 Ts5a
[ ' oy ) ' "
DFIC g'-H DFIC4"-H DTICG'-H " DFIC 4 OFIC 'H  DTIC -1
R209 R210 R213 R214 R215 R216
114 I Ve UL TWWAL GoAg DAY
wE WE
25 23
Fsa10 F3sa10

R912

R316

R107

R328

T47
DFICg'-H

2|
Ja3 B28

DFIC 5'-H  DTIC 5'-H

R105
2

R305

@2

OFIC -+

DFICo'-H  DTICo'-H

c102 €103 [C104

2 2

PARTS LIST INCLUDED
ON DWG. NO. 212. 3D4

IN LISTING

COMPUTIR SYSTEMS LASORATORY
WASHINGTON UNIVERSITY
ST_Lows, missouRl

MACROMODULAR PROJECT

T

GMC:
256 x12 INTEGRATED MEMORY

e o, B

—r

srJADR-HC L.

—— 212.303
Ly




G ¢ . «
.
* n ¥ Parts List for Drawings 712.3D3 and 212.3D%
AL DOR AL DDR TR-H Integrated Circuit Identificarion
L H 1. Mas 12. MaT 23. F95410
2. F9s87 13. M30 2u. F95410
3. F9sSu10 1w, M35 25. Fesulo
4. F95410 15. M35 ?6. FI5810
§. F95410 18. rossz 27. FS5M10
6. F95%10 17. F9%82 28. FISU10
7. F95410 18. M35 29. F9s82 !
$. FI5u10 13, MIQ 30. M5
* 9. F9582 0. M35 31, a0 \
A DDTL-L 100 Fasez 21, M35 32. Mo
11, M3% 22, F9s82 ;j» :‘lg

Rilg

RO02
A DDR FL-H*

B23 *
DOR FL-H

wioo-L* *r

H ODCBY L H ODCB) L

o

Te
~ Ve Ve
\V, {oP1 ) (oP1a) X7

FCALOC-L

Integrated Circuit Requirements

M0 4 each
H3s 1

M35 ch
M7 1 each
F9582 7 eac
F95u1a 17 each
40 1 each

Realssor Identificasion

ROXX = zero chms 16 required
RIXX = 1,500 ohma 28 required
R2XX 0 ohms 28 require:

RIXX % 121 ohms 43 required
RUXX + 15,000 ohas 2 required
REXX * 130 oh uired

™ v
904 thru RIY = 470 chms 12 req.
£302"c 100 obms
R903 = 150 ohms
onms 8 requres
Capacitor Tdentification

C1XX 5 .01 pfd & required

Connector Requirementa

Amp modu Female No. 85863-4 98 req.

Printed Circuit Board
PTVO15€-2

Ground
BS0, B9u, 857, BEG, BEB, BuD, B2S, BFPL,
BFPi8, BL1, TLS, TLl4, TFPL, TFP1§, T5;
T10, TuO, TuS, TS0, T$5, 194

Power

T91, T92, T93. BI1, B2, BOJ

LOGIC FOUND ON 1.C.MEMORY BOARD

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
ST_Louts, missouRt

MACROMODULAR PROJECT

"' DATA DELIVERY CONTROL
P/O GENERAL MEMORY CONTROLLER

provn =
- e AR 212,304

MAC
ecnts Ty

AOR. 1-9-73




e -
3 ‘ . »
>
’ .
C2y-H Ciy-H C23L C13-L C23-H C1%-H C2yL Cih-L c2y-H Cij-H c2fL 1L C2y-H Clg-H €L Clp-L
@D @ @
] d g g
RS09 RSO SRSM RS2,
1
3 b4 11 |
45.6,8,9 uB, H
otz wavs  ROTT
Wo14 wors
) v I
% 3] 8a )
b 2 ry {0y . T 0 BDFPy-L
BOFPyL  o[w0fT1[7| DFA3'H BOFPy -k 1a[73[ 7[5
RO12 —2
T @— FPI) <y
ROO2] ROOY]
2 2 2
R3a6  R121 ERo, R122 2
*R326 72 elg 1 * R327
o 10 3
2 20 Sof5~
18 dzs 4]
Mio) B
2] Taa S5 525 2
\ Ve ;
14027 DFICy'-H OFIC p'-H

CBLCLK-L

1Hoz8

ICINSLOC -H

H
(FROM 3P13)

R316:

OTFBS'-H

DA DIR-H

DTFB,' -H

DTFBg -H

* SPECIAL PACKAGE

M28A
Mi10A

PARTS LIST INCLUDED IN
LISTING ON DWG. NO. 212.4D4

FBU-M  2€RI-M  ZEROW  FA-H

DTICo -H

hirtved oEscmiari
o oare o

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
ST_LOUIS. MISSOUR(

MACROMODULAR PROJECT

GMC: DATA MULTIPLEXER

oo o

arerovee 'ADR

omaen av 212.4D3
LL

2
12-19.72




AngL AT?S- H

ATL',__;-H

AICSL ATESH

ATLYH

AICTL ATBIH

——H
(10 11P13)
RI34

D101
2

R606

@eriz) (0rrii)

AFPg

R402
)

R3S5

R354
JRI42
6
1
M2 %
0o 1o 1%
GEE M
2
R330 RO4
R127 e
AFR%-H
4 4
o
M20
6
te
R60S
R401
8rP10) (BFPY
L H
o
AFR;

1M036 @
clol L

UNUSED PACKAGES

Parts List for Drawings 212.4D3 - 212.4D4

Integrated Circuit Identification

M6 12. W47 23. MZEA
M6 13, Me7 24, NIBA
M16 14 M8 25, M6
MOGB 15, N28 26, M6
MO6 16, M28 27, WD
.
29,
MIDA 19, N1O  30. MDIB
MIDA 20. Mz8 31, MO1B
N20 21 M2 32.

M20 22, MA7 33, HOIB

FEemngmmnne
E
H

Integrated Circuit Requirements

NDIB 4 N2O
MD4 1 N3
MO6. 1 M28A
MO6B 1 N30
M10 2 NeQ
NLOA 2 o7
M16 7

Resistor Requirements

= zero ohas B required
52 red

4 req

R3XX @ 121 ohas %6 required

RXX = 15,000 chas 6 required

RSXX 5576 chma

REXX 130 ohms € reauires
Diode Requirements

DIXX = GE IN3604 2 required

Capacitor Requivements
c1xx = .01 ufd

€201 — NOT REQUIRED
€202 62 pte

Connector Requirements
Asp Modu Female 185863-4 133 rea.
Printed Circuit Board PTVO162-2

Ground: B94, B9O, B84, B77, BS7,
[13 , B2S, B12, BFP13,

Power: B91, B9Z, B93, T91, T9Z, T93

LOGIC FOUND ON 4 BIT DATA
BOARD (PTV0i62-0)

cumat | e orscamrin

COMPUTER SYSTEMS LARORATORY
WASHINGTON UNIVERSITY
ST_1Lous, MIsSOURI

MACROMODULAR PROJECT

ADDRESS MULTIPLEXER

amenovid AR [

= £ 4Lk 212.404

o 1
12-7-72




INTEGRATED CIRCUTY IDENTIFICATION
u11 - -

oorfa- ¥ ICpL Wi 2. M 23 M Ho1
. (3 . 1
BDELBFA-H Wi 35 Hoo

1. HOM
{70 10932 WG NO.ZZS04) M1 15, KO3 26. MOW
15

M1} 17, Me7 26, MOW

»:
W11 200 MOu 311 M28 k2. M2O
. . 3.

ol K16 1 each
o2 %20 1 each
M3 X128 2 each
Mo x30 1 each
HO§ K31 1 each
7 Haze 1 each
K10 M35 2 each
ML w7 7 each

TRANSISTOR REQUIREMENTS

Q1 = MPS 3640
Q2 = MPS 3640

RESISTOR REQUIREMENTS

ROXX ¢ Zero ohms 29 vequired

0 10821 RIXX = 1500 ohms 48 required
OWG.%212,808 R2XX * 750 ohss 1 required
R3XK = 121 ohas 4 required

RYXX = 15000 ohas 6 required

RSXX 3 57.6 ohms  required

REXX = 130 ohms 6 required
X901, R9DY 2 510 ohme
R$02, R903 = 5.1K ohas

CAPACITOR REQUIREMENTS
€101 : 250

6102 Miuonte

TRANSB i G103 5150 e

FAL ¥ E168. 307 tot mecumeo
Crossaspra

&1%0: udwra

G300 2828503 + ovute

336

DIODE REQUIREMENTS

" plo1, D102 = TN3e0u
D201, D202 = HF&2-2900

CONNECTOR REQUIREMENT
Amp Hodu Fevale #95663-3 122 req.

PRINTED CIRCUIT BOARD

PTV0159-1

GROUND: B9, 390, B79, BE3, BSI, 830
Blu, 810, BFF18, ey, BLL, BL1S,MA,
TFpis, TFPL, TL1, rse, TS0, T9W

POWER: TS, T92, T93, B91, B92, B3

R315
B

B

INITBLVL-H

cuwt | oaen brscastion

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
ST_LOus, MisSOURI

L weco-L

1FROM §P28.

DWG. HO,22508)

MACROMODULAR PROJECT

GMC: )
CONTROL BOARD NO.2

e = =
x fa T AOR |55 5p3
PLL

Jor | 12-7-72




FN DEL RET %
CABLES

FNRET FA-L¥

B DELBFA-H
FROM 2R30
WG NO, 22503)

FNDEL TAL *

.
FNSTAL

o
FNy

FNPTA-L

PNy

DATA IN DELRET ¥
L H

L H
DATA IN DEL %

FNQTAL

PARTS LIST INCLUDED IN
LISTING ON OWG NO 212,503

LOGIC FOUND ON CONTROL
BOARD NO. 2 (PTVO0IS9-0)

enavee
o,

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
ST_LOUIS, MISSOURI

MACROMODULAR PROJECT

" .6MC: MISCELLANEOUS
DATA DELIVERY

prv— R [
= = = 212.504

AC

Svests

w2 |iz-7-72




LOGIC FOUND ON CONTROL 8GARD ®2 (PTV0IS9-0)
PARTS LIST INCLUDED IN LISTING ON DWG*2i2.503

R330
e CEOLARR

RIZ9

R33) ,
@D T L
RI38
R332
: .~
R . L@ L -L
RI37
o a——
1 T
! L1 - I

| 4 N ROIB
" " )
Rz e 0 (5 e e rfeun, ) ma
v .

R326

RI34 3 R3
of
R3; @tﬁ
SRS .
EXCHRICHRM-L PRER
= t
RIZ3 -

i 3
Wt Thi-L WACLR-L
ETOIOPQ (T0 9P15)  (TO 4P9)
DWG*=2.500 i

4P9)
J ov»?g-?u:m) DWG%a.500 )

DOR~-L
(To sPi2
DWG *212.503)

Pt

o ars 5-34_2?-} .

WASHINGTON UNIVERSITY
ST._LOUIS, MISSOURT

COMPUTER SYSTEMS LABORATORY
Hi (10 15P31)

MACROMODULAR PROJECT

2o

DECODER P/O GMC

avrroves oA, =

= 7o8 aTiTu

212.505

o073




INI DD INI DD 1C,-L ' CFC AFC?
Hw* L = WIC-H 2 CLDRLVL-L RETTALVL-L PFFL PFF'L INILTL-H INIFR-H L& * H*
- *

B22)(B23

£ 7 7

1. MA7 12, MOA 23, NOA 34, NO1
R312 R313 S 2. M30 13, MO3 24, N0 35. MOIB
v 3. N6 14. NOIB 25. Ml6  36. K10

R111 R128 R325 4. M11 15, NO4 26, M32B 37. NOIB
z WU 4 5. KI0 16, MIO  27. W10 38. MO
A R 6. M0 17. K04 28, Mls 39 MOL
7. M30 180 MO4 290 M35 40. MIG
° 8. M3 1S, MO7 30  M3zB 41, m30
w3ze 9. M38 20, MIZ 31. MO4  AZ. M35
RcT 210 MO6 32, KIL 43, K20
S 130 M3 22, NOT 330 M10

(FROM 14P8)

EXCTRICRML.

Resistor Requirements

ROXX = zero ohms 26 required
RIXX = 1,500 ohms 41 required

R2XX = 750 chas 31 required
RIXX = 121 ahas 2 vequired
RAXX = IS 000 ohms 3 required
MK - 874 come o rea
BB CAPACTOR eECUIREMENTS.
isr2m) CIxx = .01 utd 6 Reaulred
G201250 a
€202,C €207 (Not requlred)
€204, S = °C atd
206" = 300 otd
CBLCLK-L 208 = et Reauired)
S RI27 R324 " oo
177 DDTALVL-H
g 16 4 o
o 774 § U
R320 NORLT WP ? ADLGC-H ‘Snhector RequitoWents
RIS FANOPLT-H RIO6 vps Anp modu Femele No. 85863-4 95 req.
BDD-H A ? (9729)
173 a1 3 Q B
10 A 17 - 10 RO14 L"".ETR AR R Printed Circult Board
1o Mo 04| RO13 R314 (15 b 3 -
12]13) 13] hooed H 12 2 llg.EQLlrlo-‘\; . PTVO1S3-4
e . 2 R
R317 - R326 R4 b2 ROO2 ' BUSY-L  INIFR-L .
R c206 R330 . . Power: TFPe, T93, T92, T91, 893, B92, BS1
R206 S [ R120 Zoweny
| it 4 = A DBR-L. 1HO04 170
y gL {WsI)eDD-L - Ground: B34, 390, B8z, 8GO, BSg, BSo, B3l
s 19)vors ) ;J‘ R13 g CONOTR-H == L 81, 'BFP14, BFFI, TFP18, vm
vem gy R o7) woa (W FR) 2 T 11, TLis, ', bLis, Bly
22‘: ROQS ¢[s7afsa A 1[4 2oy is) 202 Wi 2 B
ROZ1 RO25 B rits $raig N
L RO1B
ReEXG-L A T87) UBCLK-H
DDWRI-L (8Fr17
B -
FANOPRET-H L) 3
A2 32
£3 il it vas
INITB-L 13)12| 2] Bl 4] 5] . (9Pa2)
STFL-L =
BL9 765 e .m. e
LMB-H " "l ] 1©
2
37YF
ANOP- L} T15 3 Mot
LMB-L sof [45.6.8,0
INTBLYL-H
(rriceens on LEADING TL1O)
EDGE OF CLOCK) BP-H cuanet
10 147261 s oare [
70
. COMPUTER SYSTEMS LASORATORY
‘ CIO? WASHINGTON UNIVERSITY
cr0s ST_Louls. wissour:
o cr0a MACROMODULAR PROJECT
1= (jmosets on sraiLING o R0 2 o GMC
e |'e0oc oF clock 3 b cron
=5 m‘)n2 : 7 5,6,8,5,10 1 CONTROL BOARD NO. 1
e Ri21 ELALD P A DR
2 = — 212.603
VG T oy TS 2 By
10 D 4 L
R315 mm.L o
12:1.72




XN>-L  XNs-H
R

CODE DRIVER-H (TF)

oL YA
FR o FR)

B67) REL |-H
(tc)

XFN-L (TC)
B69
R40!

- NOTE:

FN,XFN, AND CODE DRIVER
HAVE NO FUNCTION IN THE
PRESENT INTERLOCK MACRO-
MODULE.

IHTEGRATED CIRCUIT IPZNTIFICATICH

1
2.
2

31
M20
H06
Hog

RESISTCGE ICEHTIFICATION

1500
0

ahms

Amp Modu Uema

re

PIVOIy -1

TR CTIRCUTT, BRARD

COMPUTER CHECKED 2-28-73 (¥

CHANGE
NO.

DaTE

DESCRIPTION

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY

ST. LOUIS, MISSOURI

MACROMODULAR PROJECT

TITLE

INTERLOCK RETURN BOARD

pp—— oy S .
8y FOR DATE MLP
s | 215,303
Srecxen

h-73




BO-L DOy H
(ar) (F)
F3
], B
R543 RS42

3
Riq4 S Rid4l

DO, -L DOZ'H
(TF) (TF)

R317

D03-L DO3H
(TF) (0F)

PRE-L
(TRLR3 )

D04-L DO4H
(1F) (1F)

1 PRESET - H
(FROM PWR CHAN)
s n A
" “ 18 F m
4
Mio 10 Rl " MO
o MO4
T O
R309 , 79
s s
13 13 7
MOS MOS A Q3 o MOS
e 7 Mo4) % S 5 DERAA
M0 Mio J{
b
3
dreor
. R305
5
Rl ) 0
[M30 | [M30
S 49 s
! REL7 -H
e 2 3 2 o (FRZ)
3 ! 1 () () C)
M3S M35 M35 M35 M35 M35
P
NO1 no 4|
GG GGl
' Vg 1T
2 " 2 > N 13
2 2 7 7
M6 A MI6 A MISA Mi6 A
< < 0 <
g g d
2
R32! R325
RI27
V
()
M20

INTEGRATED CIRCUIT IDENTIFICATION

N3S 7. M1BA 13. oS
2. H1BA 8, M35 4. K10
3. M5 9. M30 15. M3ZB
W ¥30 10 KOl 6. Hazs
5. K10 11, Mow 17. oS
6. M35 12, MOs 1e. K20

INTEGRATED CIRCUIT REQUIREMINTS

MOJB 1 each  MISA "2 each
u20

1 each
Hou 1 each  M3D 2 sach
HOS 3 cach  M32B 2 each’
10 2 cach  n3S  each

RESISTOR REQUIREMENTS

ROXX = Zero ohms 1 required
RIXX * 1500 ohms 19 required
B8XX 1 68K ohms 1 reguired
RIXX = 121 ohms 14 vequired
RSXX * §7.6 ohms required

g1« 4 required
RXI9 omitteq

CAPACITOR REQUIREMENTS
€01, €02, COV = ,01yfd Ceramic Disc
€03 s Johanson 933u (Variable)

CONNECTOR REQUIREMENTS

Aup Modu Female No. 85863-4 37 req.

PRINTED CIRCUIT B0ARD
PTVD163-1

@ @ @
@ @ ®
I ® o ®

COMPUTER CHECKED 2-28-73 MxF

e oare pescrmrion

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
ST._LOUIS. MISSOUR!

MACROMODULAR PROJECT

DD INTERLOCK CONTROL BOARD
I-L IR L IzH 130 I3H LT Lo proveerny S
4 4 o o 215.403
(FF) (FF) (FF) (FF) (FF) (FF) (FF) (FF)
573




.« s -

LOWER RANK READY
(TR)-L

LHP O LHP12 LHP13 LHP1 LOWER RANK
(MBMH (MBMH (FL)-H READY (FL)-L

Y5

RIGHT (1P 1
au-L

v,

J

3
LOWER RANK
[conTROL (TAMH
1

L -

CHANGE

MIN 32
TO 157 TRANSITI

UR READY
(TL)-L

D TESTF -L

MIN 338 nsec
MIN AF 1tnsec

T AR
!

COUNTER STAIYS
(FL)-H

RIGHT Lup 1
(FR)-L

MIN 26.5 nsec

R147

S
32

M10f l
R217 I3z, |
T

_Ji,caoa |

|

¢
RIS
R333

1 cal

JREE

RRY READY
L

INTEGRATED CIRCUIT WDENTIFICATION

1-435 13-M10 5-410
2410 14-M30 *-uio
3-M10 15-430 | T-H0

10 16-M16

S-Mlia 17-u10
HE o e

w1 *

sie” B a2
o w1
- o o
-

INTEGRATED CIRCUIT REQUIREMENTS

o4 1 EA. Ml 3EA
M4 1EA MI3A T EA
M7 1EA. M5 1EA
MO8 2 EA,

" A
NID 17 EA. M35 S EA
RESISTOR IDENTIFICATION
ROXX » ZERD OHMS 15 EA.
RIAX = 1,500 OHNS 1§ EA.
R2XX = 750 OHMS 17 EA,
RIXX » 121 QHUS 22 EA.
CAPACITOR IDENTIFICATION
C1XX=10.000pf 3 EA.
C2Xxz OMIT 4 EA
C3XX=10pt 4 EA

€a12:15pf 1 EA
€513=27p1 1 EA

CONKECTOR REQUIREMENRTS

AMP NODU FEMALE KO. 858634 8/ REQ.|
GROWND; , T80, 166, TS3, T49, T35, 129,
T1, 834, B0, 872, 860, BST, B, Wi, W18,
Y1, Y18, Z1, Z18

PONER: T93, T52, T91, B33, BYZ, BI1

PRINTED CIRCUIT BOARD
PTV0147-3

c1o1-[ cmzI cmaI =
:I :I _;j'

MULTIPLY ANO
COUNT (FR)-L

oare pescation

TEST B
-H

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
ST LouIs. MISSOURY

MACROMODULAR PROJECT

MULTIPLY MODULE
LOCAL CONTROL BOARD

e

e | MAW

ED
ARITH (MB)-H

[onawn o 216.3D3
PLL

[eecves 50

6-9-72




L s

DB

BIT11-H BIT10-H"

T

o8

oB

| Roz28

i (F)-HEBD 3

LHP13*H  LHPyp-H RO32

PRESET
(TRB) C2(TF)-L Ca{TF)-H

5

R504

b2

R204

12(FF}-H

OPERAT{ON
COMPLETE-L

Ill"EGRAYED Cllwl" IDENTIFICATION

1.l 2, W0 3L, W1
k3 WB ll '3] 2. W0lp 32, NID
3MID 13, M30 23 WO1 33, MOA
AOMLLQ4 G 24 N30 M IO
5. ¥MB | T
§. MDAB 16, OB 25, MOIB 35, W30
7OMI 17 M0 27 M0 37 M0
4 MUL 18 MOG 28 W10 38 MIO
¥01B 19 M21 29, MO 39, MID
10481 20. M0 30. MIO 40, M16
INTEGRATED CIRCUIT REQUIREMENTS
WOl 1 RE W16 1 REQUIRED
MO1B 3 REQUIRED ~ M20 1 REQUIRED
MMB 4 REQUIRED  M30 5 REQUIRED
W05 1REQUIRED M3l 4 REQUIRED
uo 14RE IIIRED W7 1 REQUIRED
il 3REQUIRED kEO.
% ReEd,

21
RESISTOA {DENTIF| lﬁﬂlﬂ)l

ROXX = ZERO OHMS 4O REQUIRED
RIXX = 1,500 OKMS 38 ﬁio lﬁ(D
RZXX = 750 OHWS
R3XX = 121 OHMS 60 nmnmzn
RAXX = 15,000 OHMS 7 REQUIRED
RSXX = 57.6 OKMS 4 REQUIRED

CORNECTOR REQUIREMENTS
ANP MODU FERALE NO. 85863-4 123 aedd,

GROUND: T2, 733, T48, 759,776, T8I, T90, T34, W1,
1 szlzunmmmwm

POWER: TSI, T2, 793, B3, 8%2, B
CAPACITOR IDENTIFICATION
C1XX =10,000pf 5 REQUIRED
PC _BOARD PTV01483

FNO(FR)-L

FNO(FF)-L

N R7(FB)-H  R6(FB)-H RS(FB)-H  R4(FB)-H R3I(FB)-H  R2(FB)-H R1(FB)-H
379
4,58,910[¢] o[3 INH- DP INH
R ou] (TR (TL-L oaTA 0ARD
SUB ® MCII-L S 4 13 el c\m'[cmaIcmaIcvuIcwsI l CSXO-L AND CSO-H  CSO-L AND CSXO-M
2] 13 -
CARRY (TL}-L .
RO 839 C
2 33 R301 RO33 P-H
03 13 FROM PWR CHAN
LLHP, LI
ce M 72) R1T5 2MC-L
ARITH
1" 3l s (CB)-H  MPE{TL)-L MPO(TL)-L
=) ] T
2 2,
R3203 R332 e
R130 R131_ (FR)-L
Vv 2
2] n
36 £
o
I
11l
39) (37
wo| |0
13 CEOAE
1 1 -
RO34 RO35
2 2
@ D @
RHPE WO LAnEO
©8-L cwrL JLLOS Y
R307 el oescrwtion
COMPUTIR SYSTIMS LABORATORY
& f L . WASHINGTON UNIVERSITY
- rats ST._LOUIS, MISSOUR!
> { LFB 4
T s WO TRy i30) MACROMODULAR PROJECT '
S R124 s Fo g
~ M8 o % " MULTIPLY MODULE : MODE CONTROL BD.
RO1
% R40, premy YR s
R325 2 e ] 216.4D3
d
47 RFB (FB)-H S o

FNO(TA)-H

5.23.72 /



*“ 3

<102: i (el C\(MI

2 2
¥
TRANS BOUND DEL BOUND TRANSFER
(T8)-H {TB)-H V(FF)-H ap-i

PRESET-H
(FROM PWR CHAN)

TRANS RET (TA)-L

T2

(TB)-H

R309

MP DD(FF)-L

T 12

PRESET-L
(GM)

TRANSFER (FAML TRANS BOUND (FA)-L

RO34

RO49

weEH @71

T32) MB pyay

CHANGE INIT-H  (MB)
(«cB)

INIT(DB)-L

R 12 GA)MH R

CABLE DDR
(FF}-H

INI TRANS
(FL)-L

I—TO P18

CABLE DDR
{(FF)-L

FN DEL RET
{1B)-L

LMB -H
(STATIC) (C)
(D

R372 R302

R171

FN3{TA)-H FN2(TA)H  FN1(TA)-H ODRTBR)-L

ROS59
2

(FA)-L

Y16
RIGHT READY
(FR)-L

FN DEL RET
F
-

11P9)

Y3
TRANS COMP LMB2 (FL)-L
(FL)-L

FN3 (FBMH FN2 (FB)-H FN1 (FB)-H

RESULT READY
©)-L FN DEL (F8)-L

DEL BOUND (FA)-L oD (FB)-L

P L) ok Jpilh & AWVT2.

{FA)-H

INTEGRATED CIRCUIT IDENTIFICATION

1430 10-404B 19-04B

2-M10 11-M04B

3 1241 21410
-t

-1 0 26
e ool
S-u10 w0 2&M©

INTEGRATED CIRCUT REQUIREMENTS
[ w 3

w1 w2
e 7 ws 2
[TV w2
Me 1

CAPACITOR IDENTIFICATION

CLXX = 100009 3 REQ.
C2XX = 200 pf 1 REQ.

[EESISTOR IDENTIFICATION
ROXX = ZERD OHMS 17 RES
RIXX = 1,500 OHMS. z

RE
RZXX = 750 OHNS 1 REQ.
R3XX = 121 OHNS REQ.
ROXX = 15,000 OHMS 4 REQ.
RSXX = 575 OHNS 4 RE(

CONNECTOR REQUIREMENTS
AMP MODU ‘FEMALE KO. 858534 82 REQ.

SROUND: T4, T17, T42, T51, 190, T94, W1,
WIS, Y1, Y18, Z1, Z18, B4, BY7,
BA7, BSA, BY, B34

E—V POWER; TSI, TS2, 783, 891, BS2, B3, 211

PRINTED CIRCUIT BOARD
PTV0151-3

-IO DATA BOARDS 2 AND 3

el ) orscamnion

COMPUTER SYSTEMS LABORATORY
WASHINGTON UNIVERSITY
ST._LOUIS. MissouR(

MACROMODULAR PROJECT

MULTIPLY MODULE
TRANSFER CONTROL BOARD

EY £y

T YOR

omaen ar 216.503
PLL

e

oo
6-5.72




‘¢ . . .
, -
(<3 ” 2 P2 » L4 ro 0
Ta(FARH TITB)-H ATF)L (TF)-W T2(FA)-H T20TB)H OFML (TFW TUFA)-H THTR)H OF-L O00-N TO(FA)-™ TO(TB)-H F)-L (TF)-H .
4 DY) Z @ Tad) INTEGRATED CIRCUIT DENTIFICATION
9 Y g g 1-ut nan o 3410
2 . S0 BTERETE oz R3603  RS49 RSSO juoppe  RI613  RS53 RS52 640 R340 u s X6
BUS DISABLE R258 R259 wond _R248 R247_ i .
&) A ¢ P TR
Ex] 17) (18 110
e Ry LS Y o] [uio) 7 JTE TR T
6 1 s-ilo 13
o P - L Mmoo
10,11, 1
Zacal? > 119 e
) o 3 24
32) f32 16) (16 INTEGRATED CIRCUIT REQUIREMENTS
wio fmo wol| [wo M4 1EA w1 SRR
2q 3 |2 10[9 13 Wi 1EA uis O
W LEN uS A
: 1A
5 W0 1LEA.
L RESISTOR IDENTIFICATION
i 1 I macimow an
2| X = 1, 9
et © CRIXK - TS0 ONMMS  F3EA.
RIXK + 121 OWMS 2 €A
LHP O XX = 15000 OHKS & EA.
RHP 1 LHP 1 RSKK = 57.6 ONNS .
(DB orCBML| (DBorCB)-L ROKX -GS OHS G EA.
% CAPACITOR IDENTIFICATION
R oz, R333 €1tx mo00sr 4 R
ToAD UR
(c8)-H CONNEGTOR REQUIREENTE
AUP HODU FEUALE NO. 85534 15 EA.
4

PRINTED CIRCUIT BOARD NO. PTVO130-3

R T80, 776, TV7, 158,
GRauD: ’3’ T2, i n O s,

]
, R270
2|

3[C il 8 . [l 3§ 4,218, 81, 82, B3, 8%,
1
21) (21) (21 B (13 (3 NYAYA B Be1, 871, B9, B84, Y1,Y18
i | L [mu P T R Sead ] (o] E] POWER:  T93, TS2, 91, BS3, 882, 831
P 1 JEEED . 12 3figf ofe] 15
(083 [Hl DI M!)
TV | IR
RIGS, R1G4 .
l -
363 ) 4 b 74) CSO-H
R (o8 or CB)
. 3| wmoze & cson
axis B (08 or co)
2 1 28 1+ €5x0-H
o R363 o e (@ ©8 ok ca
sx0-L
e mer| BIT3(MB)-H L e uill | (0B OR c8)
3
Tt
aed o [ o RO71  tHo2s RSS!
CExAH  CSxa-L R145
(os) (DB OR M8) 2
1
23 |10
wie
4 LLHP{is2)
5} 2T\ 9
@Em D
N30
TOAD TR 1
(CB)-H 53
o
127 313
RHP 5-L** .
(o8 or ca) (®8 o ca)
23,4 6
- T 42455
2 2 04
o B
R174 ooz ROS1 R -
R307 054
B 0 . . oo |, . R320
HP 4 -L LHP 4 -L
INIT (TRB}-L 8 o CB) R306 (bs or ca)
" cvnee | oure aticarmion
6 COMPUTER SYSTEMS LABORATORY
20 WASUINGTON UNIVERSITY
MP3 [ MP3 MP1 MPO G) MPO AT._LOUIS, MISSOUR)
FF)-n & (FF)-L (FF)-H (FF)-H ® (FF)-L
By MACROMODULAR PROJECT
2
MULTIPLY MODULE: DATA BOARD
®CORRESPONDS TO LRHP (O) OR LLMP(O) IF LEFTMOST DATA BOARD ——— ‘?AAW —"—
. CORRESPONDS TO LRHP (1) OR LLWP(1) IF LEFTMOST DATA BOARD * e CI 216.6D3
CORRESPONDS TO DATA BOARDS (N POSITIONS 2 AND 3 PLL
T
6.13-72




L R [ ] s .

@

Le c7
54.62v . . Y _
oY GNDS: T1,T2,T37, T38,T39,740,T69,T 70,T89,T90,T94,
@D BI,B2,B19, B20,869,B70,881, B8S, FBI,FBI8,
N LTI,LT9,LTI4;LTI8,LBI,LBI8,B94.
c8 T S R3
D -5.2vVpC: B82,B83, B84,T91, 192, T93.
L
ov
4 Qz
DI L3
‘K ANAN V4
b2 C/I ]- c4
2= =c3
- T
i ‘”‘:;_“ DaTE DESCRIPTION
€52 Tcé COMPUTER SYSTEMS LABORATORY
‘ WASHINGTON UNIVERSITY
ST. LOUIS, MISSOURI

MACROMODULAR PROJECT

""" POWER SUPPLY SCHEMATIC
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RESISTOR IDENTIFICATION
R4, RS = 6.8K OHMS .

RI, R6 = RANGES SELECTED FROM 100 OHMS TO 2000 OHMS
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. R3 = 3.0 OHMS
L) sonLw RS = 8.2 OHMS
! 3 /. y 4
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INTEGRATED CIRCUAT IDENTIFICATION
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