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—OC-i5V

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

INVERTER 1104
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UNLESS OTHERWISE INDICATED: RESISTORS
ARE 1/4W, I0%. CAPACITORS ARE MMFD r1---------;-----7-;---}
DIODES ARE IN276. TRANSISTORS ARE 2Ni427 e s s

FLIP-FLOP 1213
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DE i= 0.2 JJ SEC. DELAY LINE 330 OHMS. TAPPED AT Q05 *
J SEC. INTERVAL. DEC §# 330-25E-6
DE 2-DE §=Q2 J SEC. DELAY LINE, DEC §f 330-25E-3
A<410V (A) 8 +I0vV (B)
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UNLESS OTHERWISE INDICATED: RESISTORS ARE I/2W, 10%
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TAPFED AT 005 J SEC, DEC # 330-25E-6

DELAY 1311
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UNLESS OTHERWISE  INDICATED: Ei:i:ilillii;l;illil.’.l [
RESISTORS ARE I/2W, 10%
CAPACITORS ~ARE  MMFD
-
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———OA+iOVIA)
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% oo i
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4,700 <4700 2200, 390 220
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$ U M
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UNLESS OTHERWISE INDICATED |
RESISTORS  ARE _ 1/2W, 10%
CAPACITORS ARE MMFD.

SENSE AMPLIFIER 1540
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SENSE AMPLIFIER 1538

SENSE AMPLIFIER 1540
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UNLESS OTHERWISE _(NDICATED
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’ —-OD GND
cs ;
Lol MFD
D17
IN64S
cs SR
€80 <10,000 016
b 1 IN645
Dis
IN645
DI4
NG4S
i[ 06
IN276 013
IN994
Ris  <Ral R23 r26 <R28
10,000 S 390 100,000 10,000 <390
cis
o MFD
| cio < Rie | cis < R2s
“T-680 S10,000 | I~680 $10,000 |
R29
560
ci1s
.0l
MFD
k D9 7 § D2
IN276 IN276
1 O ¢-18v

UNLESS OTHERWISE [INDICATED
RESISTORS ARE /2 W,10%
CAPACITORS ARE MMFD
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]

BUS DRIVER 1690
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PULSE AMPLIFIER 1607

BUS DRIVER 1690
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# INDICATES BACK PANEL PLUG
1O PIN AMPHENOL 133-010-21

PLUG ADAPTER 1956
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POWER SUPPLY CONTROL 1701

PLUG ADAPTER 1956
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UNLESS OTHERWISE INDICATED L::j::j;::j;;::: ---s---
RESISTORS ARE U/2W, 0%
CAPACITORS ARE MMFD
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aw
' ——OD,$,X GND
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Rl c2
1,200 a7
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INPUT 39 MFD
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Y
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UNLESS  OTHERWISE _ INDICATED [____ oo
RESISTORS ~ ARE | 0% TIITITITITIIIICINI T
CAPACITORS  ARE

TRANSISTORS ARE 2N982 SELECTED FUR
IEBC €100 1L AMPS AT 4V

MEMORY DRIVER 1973
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READ/WRITE SWITCH 1972

MEMORY DRIVER 1973
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UNLESS OTHERWISE SPECIFIED:

ALL RESISTORS ARE 470)%

ALL CAPACITORS ARE 4700pf, %

RESISTOR BOARD 1976
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INDICATED
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UNLESS
CIRCUIT

SPECIFICATIONS

DEPEND  UPON

RESISTOR BOARD 1978
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RESISTOR BOARD 1976

RESISTOR BOARD 1978
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UNLESS
RESISTORS
CAPACITORS

OTHERWISE  INDICATED
ARE 172w, 10%
ARE  WMMFD.
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OD GND
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INHIBIT DRIVER 1982
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INHIBIT DRIVER 1982
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UNLESS OTHERWISE INDICATED
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UNLESS OTHERWISE INDICATED: TTTEITTTITNEINTO0REET J
RESISTORS ARE I/4W, 10%
CAPACITORS ARE MMFD.

INVERTER 4105
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INVERTER 4102

INVERTER 4105
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UNLESS OTHERWISE  INDICATED:
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CAPACITORS ARE MMFD

INVERTER 4106

QO A +i0v(A)
DI IN276

K OD GND
3 DI9
D2 IN276 2300 _l_cn J_cz IN645
jomylel]

R3
L O—P— It 68,000 0!
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UNLESS OTHERWISE INDICATEDZ
RESISTORS ARE I/4W, 10% cmmmmemcemm—m—e—m—=
CAPACITORS ARE WMMFD PP I I AP > 5 x -

L.

DIODE 4111
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INVERTER 4106

DIODE 4111
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UNLESS OTHERWISE INDICATED:
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UNLESS OTHERWISE INDICATED'
RESISTORS ARE 1/4W, 10%
CAPACITORS ARE MMFD

DIODE 4113
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DIODE 4112

DIODE 4113
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—O A +10V(A)
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5% ; 5% X 5% Y 5% / N645
1
1 1 1 i
DI9
o) o} o) ) ¥eas
Da D9 DI3 DI7 JL c6
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UNLESS OTHERWISE INDICATED
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UNLESS  OTHERWISE _INDICATED
RESISTORS  ARE X
MMFD

DIODE 4115
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DIODE 4114

DIODE 4115
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—QO A+I0V(A)

T T —QOB+10v(B)
R3 R8 RI3 RiB R23 R28
33,000 33,000 33,000 33,000 33,000 33,000
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UNLESS OTHERWISE INDICATED
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UNLESS OTHERWISE INDICATED:
RESISTORS ARE 1714 W, 5%
CAPACITORS ARE  MMFD.

POSITIVE CAPACITOR-DIODE GATE 4128
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NEGATIVE CAPACITOR-DIODE GATE 4127

POSITIVE CAPACITOR-DIODE GATE 4128
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UNLESS OTHERWISE  INDICATED \
RE
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m% %RI? RBé RIS R5% %ms R7§ R20 R% %RZI Rl gnzz ms% %RZS RI5% %RZ‘)
> >

.01
[~ MFD

I T F e 0 e e
@ ¢ @ O 1O D HO L Lg

\y
| 3 4 5 6 LOT
—0 —0 —0 0 O 035
S u v w X r4 c9
: )
D26 D27 D28| D29 D30 b Tos 032 ! JF“FD

s

C —I5v

%n !oz%s !M %5106 !m ¥ns 09 !mo!o

g
I~
g
ot
Eh
[

Lo
FF

K 00
JFFIC
H 00—
FFFIC
E 00—

!ms!u%a !DIS!D}Oa 022! 023!%24

QI-Q8 ARE 2NI305: DI-D32 ARE IN276

D33-D36 ARE IN645 : RI-RI6 ARE 23000, V4W, 0%
RI7-R24 ARE 56,000, I/4W, 0% ° R25-R32 ARE 2,200, /4W, 5§ % i
R33-R40 ARE 1500, 14W, 5% > Ci-C8 ARE .00l MFD

BINARY-TO-OCTAL DECODER 4150

A-159



NEGATIVE CAPACITOR-DIODE GATE 4129

BINARY-TO-OCTAL DECODER 4150

A-160



—Q A+ 10V (A)

——QOB +10V (B)
RIS RIS R24 R34 R38 R42
22,000 33,000 68,000 68,000 33,000 22,000 L TO
————0
I8 D31 LA::TER
QD GND
Ql Q2 Q3 T a6 Q7 ca3 L
2NI754 |2NI305 2NI754 281754 NI7S 4 2N1 o T 040
W ko F IN 645
[ D3
comp O——— L v IN6945
D28} &401 c21 R44
cI0 | pz2g <R23-Lciq TI7 R33 | =15 | | 5300 D38
c* o & ) 150 3000 Thol 5% 1000 "’ ¥ Reus
& %
X OR [ ! | | 75 MFO | D41 Lon 5 § o057
P e our FO"toutpur IN645
RZ3 Q8
R26 1,500 D27 D34 D36
o2i *_‘ 1,500 ARRA 2NI305 IN994
R4T
c134 cisL R322 R37. R43
RI3 RIS R22 R46
750 5,000 Q1500 330 3307 1:80023000 c2a ] Y000 | SR, ., 680
5% 5o, 5% 5% 5% ol 8 172W,5%% /2 W
PAw 172w 2w wmep T Ocuis
carry 27 ! v
eNaBLEC T ¢
B %
CARRY 7 D2 4 0
CARRY < it oIS o] 0 02 D26 D3
e or cs c7 c9 cil 12 16 cis R45
330 SRI2 1330 SRI7 o330S R21 o330 SR25 330 S R28 =330 S R31330 SR36 1,500
N ___"&\/W—°°° l 1,500 500 1.500] sooT 1,500 1,5 1,500
SHIFT |
SHIFT 2 O
READ IN O
CLEAR O
READ IN |
Ril ADi4 SRI6 DI SR2048DI9 D23< R27 24 D25 SR30 D29 SR35
Ao D2 100 100 100 100 00 100
LL.; K Oz Y P N S u dv w Ox OT s
X OR  CARRY AC MB SHIFT SHIFT DATA SHIFT SHIFT | DATA PULSE DATA SET
ENABLE  IN IN N LEVEL LEVEL LEVEL LEVEL R IN
UNLESS OTHERWISE INDICATED
RESISTORS ARE 1/4W, 10 %
CAPACITORS ARE MMFD
DIODES ARE IN276 _______---.._---_----__4]
# INDICATES BACK PANEL PLUG PP
10 PIN AMPHENOL 133.010-21
cLEAR TO C3, 0L MFD _
y oo f o —QA +I0V(A)
+
- + — T OB + 10v18)
R3 é RE RIl RI3 RIS RIS R22 R27 R31
22,00 68,000 ea,oooé 33,000 22,000 22,000 etar00 8,000 25000 e
J 3,000
07
Q4 Q5 Q8 ) ~OD GND
2NI754 2NI305 |2N1305 2ni305| |y D21
ING45S
-
D20
-l-—' ¥ nsas
cr |cs Ri4 cs RIS R26 R30 | cleL
9L, (10007~ SKaoco 1000~ <1000 3900 1000| .ol T~ WS,
[og > i D18
: [
k Dij  INSI4 Di2 iN9i4 !kmsas
T W
R23
D5 D8 >_*vs D‘OL 1,500 R24 13| oie - o
z £ 1,500 S IN994
1" ouT é—o“o' ouT a A 0 —
dcs Riz2 FFB = == R2S R28 FFA R32 ]33
oo | 3o Jao | S g A 358 Syt
1500 T 12w 5% iewsx Tvzw 5% 1/2W 5% s 12w 1 5% vaw 5% 12w
12w T Y col 5% | -1y
D25, €20,/330 c24, 330 14035
1% s %
D24g c19¢330 €23,,330 PLEL]
Ll ¥ ¥
023, i c18(330 c‘zz (330 3
cay 330 1 D32
!t p22 SR37 R39 R4I R43 R45 R47 R4B
1.500 1500 1,500 [ 1,500 1,500 1,500 1,500
R35 <R36. R i R42 46.
%L'[ B SRR | .
\
‘ —
Iu $w gx (Bv &. éu on Ok O H (J>r
SET B LEVEL LEVEL LEVEL SET SET SET SETA LEVEL LEVEL LEVEL
Bl B2 B3 Al Az A3

UNLESS OTHERWISE INDICATED:
RESISTORS ARE /4w, 10%

PULSE PULSE
2 3

CAPACITORS ARE MMFD {
DIODES ARE (N276

FLIP-FLOP 4204

A-161



FLIP-FLOP 4203

FLIP-FLOP 4204

A-162



—QO o

—et]

CLEAR CLEAR CLEAR CLEAR
. V. V.53
{mqssn F- (N9l T Nsi4 rIN94
OAtIOV(A)
QO Btiov(B]
R2! R24
66,000 6
v w 4w
—
I -Ob GND
i
e
.sﬁ "
[~ MFD
Noi4
R2S
560
Oc~Isv
Q gL o) cgo o) 0 00 © S 06
" ztro 2 ZEr0 O L ONE ZERO DNE. ZERO ONE ZERO ONE
ONE ONE ONE ZERO
IN ouT . OUT IN IN ouT _— OUT IN IN ouT FE¥s outT ‘IN N
UNLESS OTHERWISE INDICATED: IS ..J
RESISTORS ARE /2 W, 10%
CAPACITORS ARE MMFD
X S L F
cl c2 c3 c4
—.G0IMFD 2= .00IMFD ~OOIMFD == .00I MFD
A y
R7 RI4 Rl R28
30002  Wos 3000 > ¥oio 3000> ¥pis 3000  ¥ois
5% 5% 5% 5%
1 v 1 —Onadov(a)
] OB+OV(B!
RI R4 R RIS R22 R2S
68000 68000 68,000 68000 68000 68,000
ot *H a3 3 +—OD GND
2NI7S4) 2NIT54 2 1 {
F ¥ o2!
s ~C6 c7 5 co cn = D22
150 Tiso| |isoT i50] 150 Noes_cra
MFD
| é{ozoo :%%o; D23
‘ 00 00¢ Neas
i
‘ D24
| Aoz Ao ;?: Aoe Ao o;;} We45
A3 R6 4 RI7 R20 ——
o 1,500 1500 i DIl 1500 1,500 ; ]Egﬁ Ab20 oo
ro 5% 5% | a 5% 5% i nole S FE3
l L l l ] l 172w
- . -O¢C -i5V
R35 '
|,5%%' 1500
AAYAY
pes NN
1,500 _— R38 o
J_ T NV 330] lf',%‘b pes (330 1 ca
i 4 e 1 330
~Ci4 ce Ll _— T
T30 330 L Yoes 330
| I |
L | hy: |
|
oy 0z Ov bR OT Ou J)K ON oM or OE OH OJ
SET ZERO ONE SET ADD ZERO ONE  ADD ZERO INHIBIT ONE  ADD ZERO ONE
ONE OUT OUT ZERO FFB 'OUT ouT  *3 ‘aUT Frs ouT "3 ouT ouT
FFA FFA FFA FFA FFB FF*3 FF™3 FF*¥4 FFH4
UNLESS OTHERWISE INDICATED: — |
RESISTORS ARE law, 10% J

CAPACITORS ARE MMFD

DIODES ARE IN276

FOUR-BIT COUNTER 4215

A-163



FLIP-FLOP 4214

FOUR-BIT COUNTER 4215

A-164



i[ms po22 Yoz6
t 1 OA+OV(A)
5 RI5——OB*lovia}
68000 1500
vaw aw
4—2-0OD GND
Q6
D28
3 < : I
L // —Cid -
150 'N“él c24
WD
Re6
e o
5%
20 03|
300
283 r YK Y a RRZSo A Y Y R4l L A R44
B2 Zoa| [o7 bis | '35°20is]| [o23 D24 | 290 Qoas| a7 560
i d Ji I U -
&7 QOc-15v
330
TT { ( Pt
%3 R30
330 IN9i4 S noa Re! 5B now 1500 o9
L [ [ 1’500 { B 74w R40
Ly o T — s v — 1500
D3 D8 7aw D14 AAAY 7aw
Rl2 AAA-
» 1,500 1,500 Re2 1500 A%
Ls%so vaw D9 7aw oIs 174% D2l
V4w "’\/\/\'I pu F-’V\/\/I Pt —AAN _L —t
ca c8 N ci3 des ci8 120 Lz
30 330 ko= 330 330 330 330 )
i 1 il i I I i T
R RI4 RI7 R24 R33
1.5800 1,500 1,500 I,EOO 1500
vaw vaw  |iraw 4w vaw
J)H J J)E [ K FOL T ON Os Y ov w oz
SET ONE  ZERO SET ONE  ZERO ZERO SET ONE ZERO SET ONE ZERO ONE
ONE IN ou oUT "IN OuT ONE ouT ouT ONE ouT ouT oUT
LEVEL FFD FFD LEVEL  FF D FFD FFC LEVEL  Fre FFB EVEL  FFEB FFA FFA
A
UNLESS OTHERWISE INDICATED: I T
RESISTORS ARE 172W, 10%. [ _____________________ .4]
CAPACITORS ARE MMFD.
DIODES ARE IN276.
TRANSISTORS ARE 2N1499.
c3
R 2,300
CLEARO- — ¢
Yoz2 ¥ oz3 Yo24 p25 Y
I T QA+10V(A)
——OB+i0v(B)
RIO RI3 RI6 RIS S R37
68,000 68,000 68,000 - 68,000 1,500
< <
*-OD GND
Q4 Q5 6 Q7 Yor
ci9
L cs e | ler=x ~eo Loo Yoe = o
cl 150 150 | {150 Tiso 150 MFD
3301 3000
Ril RI4 RI7 R20 !,!,?55
3,000 3,000 3,000 3,000
5% 5% 5% 5%
DS ? DY D13 !!0205
; 07 D83 Foir DI D5 . NG
Y NE 'Y ¥ Qo 2 7'y .
ol 1S Sml [T Aml T @l Akl e s@l &l Sm
[ I 5% [ ¥ 5% b L3 "% % 914 560
l l Qc-i5v
= 14T .
cn R29 R30 ™ R32 R3l |[Cl R34 R33 | Cl R36 R35 Lcie
330—1- 1500 1500 330} | oal 4 500 [330| | | 1,500 1500 [330| | .| 1500 1500 | ~T~330
T39 4 T30 | 3% _
or oL LE LF OJd ON J)H J)K oM™ ow (Ls J)u or oz J)v J}x oY
READ IN ZERO  ONE ZERO  ONE ZERO ONE  ZERO ONE ZERO ONE  ZERO ONE ZERO ONE  ZERO  ONE
ouT IN ouT oUT N N ouT T IN N~ OUT ouT N IN T
FF4l FFM  FF® FF# FF¥2 FFd#2  FF¥2 FFé2 FF#3  FF#3  FF#3  FFN3 FF¥4 FF#4  FF#4  FFie

UNLESS OTHERWISE INDICATED
RESISTORS ARE 12 0%

CAPACITORS  ARE MFD [., 7

TRANSISTORS ~ ARE  2NI754
DIODES ARE IN276

FLIP-FLOP 4218

A-165



FLIP-FLOP 4216

FLIP-FLOP 4218

A-166



~QA+0 (A)

INTEGRATING ONE-SHOT 4303

A-167

[ RIS
88,000 22,000 47000
vo- ~OD  GND
} 010
ca IN645
e X .0022__L
20— Qi Q2 MFD 03 Q4 o
2NI305 2N1499A 85 2NI1499A 9 2NI305 IN64S
R2 027 ki
ya g20
3,000 5% | / 0 A J
Y t L u DI2
v, Iy e
DI3
S%OI, 3?3':?)0 Y ineas
X O—s
]_ 2 3 "
for3 . o b 1
DI4 '
IEY S oI 9 <!
| a4 IN276 »
Bec 5 -
¢ T2023 ? f:
CW 1
(N ]
RI3 ~ 0
R4 R7 RS 1
8. 2,200 20,000 < 68,000 4700 A
o
il ]
+—O0 ' :
v
L. wl
~ o
B
R o] RS D4 RIE :
1.530 IN276 3,900 IN276 D8 820 '
5% 5% IN276
—OC-15v
UNLESS OTHERWISE INDICATED
RESISTORS ARE 1/2W, (0%
' CAPACITORS ARE MMFD
‘ T 1 7 Oa+iovia)
16 - —OB+IOV(B)
R3 RE RS RI RIg RI7 R R4 R27.
68, 68,000 000 33980 10,000 <0000 10500 10860
vaw vaw vt > ’ an
~ODGND
2N°I|499A ZfﬂassA D6 oie
350 4 N276 ¥ieas
1 c7 ™~ ]
05 A4 oI5
. }! IN276 o082 ¥ineas
R2 2 | a3 rid Qo5 | 06 oo | on
3000 5% g, 2N1493a| 2N149 o 2NI304 [2Ni304 2N1499A2N14994
CcSD 2425 (P %
RO— -
i & T, | v
¢ Bwzrs R R8 -T~I50 R o G2
50 3500] 1,000 Pt ros T80 | o3
s T 5% 5% T,%% ™ 5% B =0
Q % MFD
Ri A s o 013
i a3 Y neas
Ao Aoq 000 Ko7 Aos
INZT76 N276 IN276 iN276
¥
RIS 1o o
X 000
3 IN64S
&
NG4S
RIO
20,000 ¥ osns
oW
R4 "7 458 -U';g ’Icfs L R22 R25 R28
1,500 1,500 MFD MFD s TWFD 4| MFD 4300 1500 3%0
5% 5% 5% 5%
4—OcC-15v
9 54 4 3 S & 5
Y Z X E F H J w U
ONE OUT 26RO OUT
oILIlIIIZIiEllL il J
UNLESS  OTHERWISE  INDICATED
RESISTORS ARE 172 W, 0%
CAPACITORS ~ ARE  MMFD



DELAY 4301

INTEGRATING ONE-SHOT 4303

A-168



! O DL,Z GND
cw
R4 R
c 20000 [N o
=R 4000 O L%
M o [ wFO
R9
c3 22 10
RI — 39MFD
470 ;—+|(———O M .
DI ca cs L
INE4S i — 3.5MFD O o=~
v o4+ R MFD
35D
, 15 o
IN64S 02(_:,?“ Fo TO—
c (£0R7MFD 4
o { o
MFD
.0027
o3 L2200
e It [ /3 0
I ] 1 T
al \ Q2 Q3 Q4 \
o4 2NI754 2Ni754 2NI305 2NI305
IN645 .
R2 2e 4 20 o3 20 3 4
Rl
220 a or
| o3 1 4 IN276 | 4 _
D5 IN276 n 2 . £
DEC DEC DEC
! "3 T202! T2021 T2019
D6 RE
IN645 % 820 220
RO
i3 150
* 5% *5%
VA VW O C—15v
UNLESS OTHERWISE  INDICATED. LI ILELIoIIIIrILIIIIZlIL
RESISTORS  ARE  I/2W, 10%
CAPACITORS  ARE  MMFD
OAHOV (A)
B+0V(B)
o 2,“200I2 ngo'%o 3?'800 ce
S 5% 5% ! * O 5
) } MFD (
D GND
05
Rl RS R9 IN276
4,700 4700 ol o 3,000
IN748 5%
- 39v
Q5 Q6
2N1754 2NIT54
R2 R4 R7
100,000 1,000, 2,200 j
Ql Q3 Q4 RI3 Lc?
2NI1305 2NI305 W 2NI304 —wo
i & ALY
2.9
ure &0
- T
s T2020
4 Q2 D4 2e, 4
I___” 2NI305 IN276
lo 1 'e 3
4 R24
= u c2 Re MD2 2560 Rit RIS
IN748
3000 [IN745 390 560
RS RI9 R22 €9 J..
470 330 220 o
5% +5% MFD
-Oc-isv
UNLESS OTHERWISE  INDICATED
RESISTORS ~ ARE  I/2W, 10%
CAPACITORS ARE  MMFD R R e
€1, C2, Li, AND CR=| COMPONENTS colIllZIIIIILIiIllL
DEPEND ' ON  FREQUENCY

CLOCK 4407

A-169



CLOCK 4401

CLOCK 4407

A-170



O A+I0V(A)
R6 OB +I0V(B)
2,200
5% RS RIO Rl
2,200 < 27,000 33000
5%
D GND
5
D3
IN276 5% L !3245
N— ~ 001
T “uro
RI4
&
Q2 Q3
2NIT54 /\ 2NI49%4
(i .
\§ g
Rz 2 1¢4
=0l
seo MFD
Tl T2
DEC P DEC
c2 220 T2039 IT2024 €
02 20 Yy pa 20 4 =
20——mm— IN276 N276
RS ! <
& ggo | o3 +F cs
B =201
K RI uFD
23
5%
RI2
220
Foo fo
c -5V
UNLESS OTHERWISE INDICATEDS
RESISTORS ARE I/2W, 10%
CAPACTORS  ARE MMFD LTI TITIIEITIIICIIICY
D14 D22
; C4 330 CI0 330 INSI4 CIG.330 INSI4
!-IN -IN d T3 _ZINO 1t T5
DEC DEC
E‘ c3 330 | c9 330 oIl 12038 v o5 330 o L DEC
+IN ) +IN D3 +IN 2]
‘ DIO, D8
L
RS Rie RIS, R30 R332 &)
&» 1,500, 220, .I 4 1,500, 2205% o
p:
QA +I0V(A)
4— OB +10V(B)
RIQ R38
68,000 R3 68,000 R4l
4 1,500 68,000
% vaw gsx Z0 74W
Qs p:<S % = ’ D GND
RS R37
58,000 X 2NI305
AW vaw
LOT u01
D28
!
= R7 Rl cl4 R35 2 R36 @ :L INE4S
T20 3,000> |, 3,000, -T~120 3,000 1,500 (S14 MFO %lls
5% s 5% 5% 1000 g
N ' I 6 D27° | MFD
«O— } wo— gec NG4S
cl c3
220 220 . D26
D24 IN645
+
DI D4 J ) J R40 L E‘lo,(
F { r 1 &oe ko7 hozo | B30 025
IN645
o7 3 L2 3
Ri4 R42
120 120
5% %
Rl R4 R6 RH RIS RI8 R20 R25 R29 R32 R34 R39
15000 <1500 <1,500 220 15,000 <1,500 <1,500 220 15000 <500 <1500 220
\/aw,5% < 5% 5% 5% aws% < 5% 5% 5% 74w, 5% < 5% 5% 5% Sy
UNLESS  OTHERWISE  INDICATED e
RESISTOR  ARE  1/2W, 10% ---i---._-----_------_J
CAPACITORS ARE MMFD
DIODES ARE IN276

TRANSISTORS ARE 2NI499A

PULSE AMPLIFIER 4604

A-171



PULSE GENERATOR 4410

PULSE AMPLIFIER 4604

A=172



R4
68,000
D6 cz
Mo—qo-jo——’kj____ak___d
e ; 2200
N O—O RIO
oo o Pt % & | ez | oo
P - Lo—» I 14
I ING45  IN645
R O—O"
Fef >
SO0—O--0—P+—¢ R2 Ri12 RIS R23
’ 1,500 R6 10 68,000 68,000
To—CO 68,000
D3
U Oo—0- - O—P—¢ a Q3
I
v Rr2l
D2 RI3
v ; Ti }2.00 o
X O0—Q DEC Dio
ol T2018 N
Y O—0--0—pt—¢ 26 e J (I Y x
4
| RS T2
70— 350 RO LS
220 T2024 T2024
1 4 I 3 4 4
Ri Re ' RI7 n R25 "
12,000 220 220 220
c3 5%, /2w ce 5%, 172w co | 5%.1/2w J?——
P___‘Ié_._ [] i) i
000 o | o o e ’_.‘o.% )l e
Y pg Ol MFD 000 .0l MFD 000 | . OIMED oiMED
id ld il
T L .
R7 Rl RI6 RIS R24 R27
1,500 220 1,500 220 1,500 220
5%,172W S%,1/2W 5%, 1/2W 5%, /2w 5%, 2W  5%,1/2

UNLESS OTHERWISE
RESISTORS ARE /4w
DIODES ARE [N276

INDICATED

10%

TRANSISTORS ARE 2NI30%

CAPACITORS ARE MMFD

PULSE AMPLIFIER 4605

A-173

QOc -~15v

Oa+iovia!

f

D i
-OGND



PULSE AMPLIFIER 4605

A-174



—QA+IOV(A)

R2 RS RO
10,000 16000 10,000
——QOD,F GND
¥ Wi
DS D9
4 ) A
y 02
¥ Nz
D6 DIO
Rl Ql Y. 4 INI2I7 ¥ wigre
820 2NI1370 TN
| INPUT K
07
) A ) A
RI3 Q2
33 2NI1848
OL OUTPUT |
530
l'?% Ri2
/ 5%
3 ] 04
390 D4 2NI1848
| WATT iINI220 —ON OUTPUT 2
r ¥ as
IN220 R 2N11848
2 INPUT MO 820
§————————OP OUTPUT3
3WNPUT R
e L R
da l c2
0l =<0
MFD | MFD
- — YT
—QE —-80V

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

SOLENOID DRIVER 4681

A-175



SOLENOID DRIVER 4681

A-176



BAY |

1A
MEMORY
TIME CONTROL
L 8-1
B | T
[ |
KEYS | SP RWN 10
| |
L _Is! 1l ! 6-2
IC l Tl |
[ |
|
MAJOR | MA
sTaTES | 'R | kren MA : MAD
I [ |
62 | 8- |
1D Ao
% pc |
IR a | PC
o Me-sy
[
IE | |
Ac: '>: [ El ' MB
@ _ L
e L :g: OPR AC=0/X MB :TPBS
| Iol I = I
S A S A I 8-2 |
IF ||
|
=
a:|(><)| ACO—S AC4-I7
2I<|
7-1 7-2
IH
1J]
1K | !
|
| 18
RB | LoGglic |=
[ | o
[ | ©
9-5 READER CONTROL
m rrr rr 1
lso! Isp! Tpg! Isp
T D Y
Lol
9-6 PUNCH CONTROL
IM T T [ Ll
| x J |
CLOCK | [ lx 3
LUFD | I3 SIEE la
LUO CT | | - -J|Eg|"’
GATES | 1% 9
9-7 KEYBOARD/ PRINTER CONTROL
IN

BAY 2
2A
X READ/WRITE SWITCHES
At ———————— — —
Y READ/WRITE SWITCHES
8-3
r-de
INHIBIT CORE
DRIVERS BANK
2D
o X8Y
g|SELECTION SENSE
=|INVERTERS AMPLIFIERS
i 8-3 8-4
| 11
2E | : ;
|
DS IC BREAK =z
MBBDs| PAs SYNC! C'-°°":§:§
1
S-1 9-3 9'4IN'ITERRUPT CONT]
2F
ID DS
AC BDs 4605 DECODERS
S S Bl |
2H 5
Wl
D |g IC
TPB [810S INPUT GATES
[ %
9-2 |9-4 [9-3
2J
IN-OUT PLUGS
2K
2L |
—
2M
2N

Figure 11-1 PDP-4 Detailed Logic Layout

A-178



AvVH

Gebee222 1202618l L9l SIbiele 11016 8L 9O S HE QS|

2 Avd

G2 222212026181 LI91GIPICI2IINO0OI6EB6 LY SGDH E 2

NOTE: MODULES

DESIGNATED (B) ARE

REQUIRED FOR PDP-4B ONLY

X [ T M m o (@] (o8} >
4604 4127R 4114R 41I15R 4127
4604 4604 4112R 4|06R
1956R 1956 4114R 4106R
4218 4203 4203 4129 4113 4112R
4218 4203 4604 4106R 4|106R
4218 4203 4127R 4106R 4105
4218 4203 4604 4129R 4114 4113
4218 4203 4114R 4604 4l13R_ 4114R
4106R 4203 4105 4[29R 43R 4410 1310
4604 4203 4111 4127 4214 4303 4604
4127 4203 4111 4127 4127 4127R
4112R 4203 4604 4113-3R 4604 4604
4106 4203 4204X 4127R 4127R 430l 4218
4410 4203 4204X 4604 4604 4604 4604
4106R 4203 4204X 4129 4218
4105 4203 42 04X 4204X(B) 4204 (B) 4[06R 4604
4203 42 04X 4204 X 4204
4203 4204X 4204X 4204
4203 42 04X 4204X 4204
4203 4204X 4204X 4204 4112R 1310
4203 4204X 4204X 4204 4[27R 440!
1956R 4|50 4604
4150 4604 4105
4150 1311
4150 1607
1213 1104 1972 1972
1IO3R 1976 1976
lIO3R 607 1972 1972
11 03R 103R 1972 1972
1IO3R 982 1976 976
1103R 1978 1972 972
1103R 982 972 1972
1540 982 976 1976
1540 1978 972 1972
1540 1982 1972 1972
1540 1982 1976 1976
1540 1978 1972 1972
1540 1973 1973
1540 1972 1972
1540 1976 1976
1540 1972 1972
1540 1972 1972
1540 1976 976
1540 1972 972
1540 1972 972
1540 1976 1976
1540 1972 1972
1540 1972 1972
1540 1976 1976
1540 1972 1972
X < I m m o @) w >

Figure 11-2 Module Layout, Standard Computer

A-182

Geb2E222 12026181 LI9ISIMIEIZ2IINO068LO9SYH E2I

SepeeeeRizoz eI BILIBIGIbPICI2INO0OIE 8 L9GHE 2

Ave

2 Avdg



NOTES:
OPTION TYPE FOR SINGLE MODULES SHOWN IN PARENTHESES
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G2 $2€2221202 6181 LI91GIHICI201N016 8L9 S be 2!

l.
2. IL-PUNCH CONTROL TYPE 75 OPTION
3. IM- KEYBOARD/PRINTER CONTROL TYPE 65 OPTION
4. 2E,2F, AND 2H- REAL TIME CONTROL TYPE 25 OPTION
5. 2K-TAPE CONTROL TYPE 54 OPTION
6. 2L LEFT - ADAPTER FOR LINE PRINTER CONTROL TYPE 62 OPTION
7. 2L RIGHT — ADAPTER FOR CARD READER CONTROL TYPE 41-200 OPTION
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4106R 1539 1690 1690
4127 1539 1690 1690
4105 1539 1690 1690
4410 4129R 3114 1690 4604
3410 4129R 3129 4605 3604
4129R 4129 4605 3604
4303 3129X 4605(75 4604
4215 4129X 4605(65 4604
4215 3129X 2605(65 4604
3106R 4129X 4605(30AD) 4604
4106R 4129X 4605(30D)
4113 4129X 4605(30D) 4102R
4604 3129X 4605(62) 3115R
2111 2 129X 4605(62) 4218
4106R 4129X 3105
4301 4105 3129X% 4218
4105 4113 4129X 3127
3127R 2216 3129X 3410
4216 4129X 4605 (40) 4604
3410 3129 4129X 4605141 3604
4410 4127R 4129X 4605(54)
4106 4129X 4605(54)
4112R 4303 4129X 4605(54)
4105 4303 4129% 4605(54)
=2 - = [ T - m o o >

Figure 11-3 Module Layout, Optional Equipment
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Figure 11-4 Control Panel
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Figure 11-5 Console Circuits

A-194



LINE PRINTER TYPE 62

BS~D-23213;-14515;-16; -1 7
WD-D-23212;-18.-19

CARD READER 41-200

Cl-A-4000 S-0I
WL~A-40009-0L-02

CARD PUNCH 40-523

CL-A-400li-1
WL-A-40011-1

DISPLAY 30A OR 30D

BS-D—-40200-I
WD-D-40200-1
CL—A-400l2-1

WL-A-40012-1

MAG. TAPE UNIT TYPE 50

BS- D-22501
BS-E-22502
WD-D-2250I
NOTE:
50
50|50
MILF
22] 22 O[]0
Ml F OR M| F

o 1A
0666 E
INTERNAL PROCESSOR LOG!
1A TC
8S-D
WD-D-4000I-0l
0668 ﬂ __
M 0] cL-A-40001-09 5
|F | oces
23] CL-A-4000!-02 INTERNAL PROCESSOR
F| 0GBl .
o WL-A-4000] -0l 1862
WL-A-400C1.-Q2
066012 Z:ZILCL—A—csooon-oz :
F] 0Ge7
IC Ic6!
iG] cL-A-40001-08 INTERNAL PROCESSOR
F [ 0G66
22 —
oeely IC64 1C62
- G T TTHWD-D-40001-0)r & »
22| CL-A-40001-0l CL~-A-4000!
£ 0G0 2C
LF | : S TC
D D63 061
oeezﬁ 55
M 22| CL-A-40001-05 INTERNAL PROCESSOR
FloGea
= D62
~Ae _ WD-D-40001-02
7 CL-A-40001-03 CL-A-40001-
0663 LE] 0662
M 2
T
IE lE6I
INTERNAL PROCESSOR
22
oce 4! 22] cL-A-40001-04
Fl oces WD -D-40001-04
— WL-A-40001-04
0685 22 22] cL-a-40001-08 IF
) LF| 0665
INTERNAL PROCESSOR
WD-D-40001- 02
22 WL-A—40001-03;- 05
0667 —
M
1H
CONSOLE
S BLANK —
ONavaiLaBLE)
J
READER
DIGITRONICS 2500 K
OR PHOTO ELECTRIC TAPE READER
DIGITRONICS 3500  |CL- A-40005-06 2500; CONTROL CL-A-4000
CL- A-40005-04 { 3500 22] 22 of]
Flim BS - D-40005-0I
1K 27| WD=D-40005-0f
CL A -40005-03
WL~-A-40005- 0|
—'CL=A-4000
PUNCH IL
SRPE PUNCH TELETYPE-BRPE PUNCH CONTROL
CL- A-40006-03 22122 w
M 85-D-40006-0I
1L27 WD-D-40006-01
CL-A-40006-0I
WL-A-40006-0I-
CL-A-4000"
M TELEPRINTER —28 ‘KSR CONTROL
TELEPRINTER
22[l22
28 KSR
FliM BS-D-40007-0I
ClL- A-40007-03 iM27 WD-D-40007-01
CL-A~-40007-0f
WL -A-40007- 0l
IN
BLANK

I. 50 PIN AMPHENCL CCNNECTOR
2. 50 PIN CANNON CONNECTOR

3. 22 0R 10 PIN AMPHENOL

FO-D—-40001-CGt-A
ML-D-40001-0I-A
ML~D~-40000-0fA
SD-D - 40000-0I-A

& __ P

18 TERMINAL STANDOFF 80ARD

. Figure 11-6 Cable Diagram



NTERNAL PROCESSOR

WD-D-40001-0l

INTERNAL PROCESSOR

\
WL-A-4000) -0 1B62

WI-A-400CL-02 @ D}
IC6l

INTERNAL PROCESSOR

. 1C62
—__®WD-D-4000I-01-

LOGIC FOR MOUNTING PANELS

1A TO IF SHOWN N

BS—D-4000I-OI;-02;-03;-04';05
—06}'-07

CL-A-4000!-10 (50

—P
) D6l

INTERNAL PROCESSOR

D62
WD-D-40001-02

2C60 M
TO 2c27

IE6I

INTERNAL PROCESSOR

WD -D-40001-04
WL-A-4000i-04

NTERNAL PROCESSOR

wD-D-4000I- 02
WL- A—40001-03;- 05

BLANK —

©NavalLABLE)

TO ELECTRIC TAPE READER
CONTROL

BS - D-40005-0!
WD-D-40005-0!
CL A-40005-03
WL-A-40005-01

CL-A-40001-11.-A[50
2060 M

TO 2027

CL-A-40005-01
LF

TO 2E26

CL-A-40005-02 2

p————

[YPE-BRPE PUNCH CONTROL

BS-D-40006-0I
WD-D-40006-0f1
CL-A-40006-0t
WL-A-40006-0f

CLE
TO2E27
22

F
TO 2F27

CL-A-400Q06—02

CL-A-40007-02 [22

PRINTER—28 'KSR CONTROL

B8S-D-40007-0t
WD-D-40007-0f
CL-A~40007-01
WL-A-40007-01

—

BLANK

F
TO 2R27

. Figure 11-6 Cable Diagram

2A

MEMORY S.YST EM

WD-D-40002-0!

2B

MEMORY SYSTEM

WD-D-40002-0I

2C

50
F

MEMORY SYSTEM

ace7 WD-D- 40002-02
CL-A- 40002-02
2D
50 MEMORY SYSTEM
F
2ba7 WD-D- 40002~ Ol
CL-A-40002- 0|
2E
2E27
b2l22
REAL TIME SECTION
M
2626
WD D 40004 Ol
CL- A-40004-01;-02
2F
52
y REAL TIME SECTION
2F27
WD-D-40004 O |
CL- A-40004-03
2H
72 REAL TIME SECTION
M
2H27
WD-D - 40004-0f
CL-A-40004-04
2J DISP CDRDR
304,0 41 200
0 50 50 50 50
F F F F F 3
| 2 3 4 5 6
L.PRNT. CDPUN TAPE
62 40-523 CONT
54
P K
MAGNETIC TAPE CONTROL 54
8S-D-40008~0!
WD- D- 400080l
CL—A-40008-0!
WL —A-40008-0;~02+-03
2 L
LINE PRINTER ADAPTER| CARD READER CONTROL

BS-D-400(0 - 0!
WD-D-400I0 -0l
CL-A-40010 -OI
WL-A-400I0 -0l;~02

41-200
8S-D-40009—0I
WD-D-40009- Ol
C L-A-40009- Ol
WL-A-40009-0l; 02

PM
BLANK
2N
BLANK
A-198

LOGIC FOR MOUNTING PANELS
2A TO 2D SHOWN IN
BS-D-40002-01;-02

LOGIC FOR MOUNTING PANELS
2E TO 2H SHOWN IN
BS-D-40004—OI;-OZ;-03;-043



RC. CONSOLE
ENABLE PWR.SW.
IBI6Q  NO.-COM.
4
22 cAl 2206
2AR
IBLK WHT
[ RED \BLK
=0 [
P s oA RED
e RED 3
| BLK 1ov
EXT
R NPy e
734 PS
§ e
e nnnn
SN nannn
< 813 PC.
)
DR
) 728 PS 14 GA 14 GA
&
) IER 2CR
728 PS
D
{S 735 PS
3 IFR
< 728 PS
b )
tHR 2DR
728 PS 728 PS
4 L
AN
AC WIRING

IAR
734 pPs
7MC SVTIBEANEL FNANnn Ol [t 2N 0y %EBRG: BS-D 40002-2
dr—]eé‘3 E:—I E°|-2EI-6_czr E E D:T] II@ D;'—-]
&D . T ow 18 U?UF DFED 2B @Iﬁﬂ@ﬁ@ _
3T e
L +|SOAME___
= I 1 1 e M
m = 728 PS5 2R
- o) i e gt ) o0 S lnfunjungungur 0o m
= | Fipmag | eF [ﬂlp’j[D[FjDJﬂ I
EHJ s 72l18DPS K mm‘hqﬂ [‘F“l q'[] 2H D‘F iJ[D ‘—h] U—ﬂ BLUI ikl pep
HR 7.28138 = EDD.T—J&D &D &D ZKI;_L‘T#_ I_ I
0 pofy [y M EDE[Em MR ZLE,D] ‘ E]]SEZE?TEPSSS’&];ER
GRN |
FIGURE | A FIGURE 2
au ek s _|oAN RED BLK BLU YEL
728
NOTE :

.. WiRE COLOR CORRESPONDS TOTAPER TAB COLORS FOR ALL

MTG PANELS AS SHOWN
SUPPLIES AS SHOWN

IN FIGURZ 2. AND FCR ALL PCWER
IN FIGURE |,

2. ALL DC PWR WIRING EXCEPT TWP TO INDICATOR TPB IS 14 GA

3. WHEN THE REAL TIME OPTION. ONLY 1S INSTALLED (PANELS 2E TO 2H),

THE 728 IN'2DR SUPPLIES PANELS 2A TO 2H~—CONNECTION IS MADE AT
THE 728.IN 2ER IS NOT INSTALLED.

4. WHEN ADDITIONAL IN-OUT DEVICE CONTROLS ARE INSTALLED (PANELS
2K-2M) THE 728 IN 2DR SUPPLIES ONLY PANEL 2A TO 2D-CONNECTION
MADE AT PANEL 2D. THE 728 IN 2ER SUPPLIES PANELS 2F TO 2M-CON-
NECTION 1S MADE AT LOWEST PANEL.

PANEL 2H.

Figure 11-7 AC and DC Wiring Diagram
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1517 @|npow waysAg g-| | 2inB14

PDP-4

MODULES, POWER SUPPLIES & POWER CONTROLS

TYPE OF | TOTAL
UNLIT USED

INT
PROC

4 K
MEM

8 K
MEM

REAL
TIME
ISECTION

TAPE
READER

TAPE
PUNCH
75

TELE P{ MAG MAG

R| TAPE TAPE

CONT.|CONT.
50

54

DPY

30D

LT
PEN

32

CARD
READER

40-200

CARD
PUNCH

41 —52 3

LINE
PRINT ER}

62

1150

IS

IMo3 R

1104

1213

1310

isn

1539/

1540/1538

1542

154 9

1559

1562

1564

1567

1607

1669

1690

1701

1703

1705

19 56/19%6 R

Vo

1972

32

64

1973

1976

16

32

1978

W

1982

10

4102 /4102R

4105

4106/4106R

/6

1/ 2

1/3 |

/5

4110

4111

4112/ 4112R

/|

B113/4113 R

4114/4114 R

3/2

/2

/ra

1/4

4115/415 R
4126

/A

/|

4127/4127 R

4/|

4128

4129/4129R

2/2

2/18

4139

4150

4151

| 420!

4202

4203

1S

4204

21

4213

21

4214

4215

H

N

4216

4218

430l

4303

il bl il 2V

440l

4407

4410

4514

4603

15

4604

| 8

4605

4667

4677

4681

4688

4700

120

606/4606R

2/7

728

734

735

770

772

NJE 60-6B8|

81

813

814

#ONLY | ADDITIONAL 728 REQUIRED FOR BOTH PUNCH AND KSR



LOOKING DOWN AT SURFACE OF TAPE

<———DIRECTION OF TAPE MOVEMENT

0000000000000 0000000000000000000000000000000000000000000000000000000000

EDGE NEAREST OPERATOR

CENTERLINE OF SPROCKET HOLE LEADS CENTERLINE OF DATA HOLES

Figure 11-9 Correct Orientation for Loading Paper Tape
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Figure 11-9
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