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Figure 1. Bit Register PAC, Model BR-32, 
Parts Location (Resistors and Test Points) 
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Figure 2. Bit Register PAC, Model BR-32, 
Parts Location (Capacitors, Diodes, and Transistors) 
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REF.DEStG. 

Cl, CS, C6 

C2, C3~ C4 

C7,C8 

CR4, CR1S, 

CR21 

CR1-CR3, 

CRS-CR14, 

CR16- CR20 

R1, R12 

R2, R9 

R3, R6 

R4,R7 

RS 

R8 

RIO 

R11 

R13 

R14, R1S 

RIb 

R17 

R18 

R19, R26 

R20 

R21, R22, R24 

R23, R2S 

R27, R34 

R28, R32 

R29, R33 

R30, R31 

BIT REGISTER PAC, MODEL BR-32, PARTS LIST 

ASSY LEVEL 
DESCRt PTtON 

AJSJCJOJEJFJ 

3C DWG NO. 

CAP, fxd, mica diele c: ISO pf ± So/a, 100 VDC 930 011 131 

CAP, fxd, mica dielec: 2S0 pf ± S%, 100 VDC 930 011 137 

CAP, fxd, plastic dielec: O. 068 IJ.f ± 20%, 100 VDC 930 301 01S 

DIODE: Replacement type 1N816 943 lOS 001 -_._. 

DIODE: Replacement type 1N69S 943 023 001 

-

RES, fxd, film: 178 ohms ± 2%, 1/4 W 932 102 113 

RES, fxd, film: 681 ohms ± 1 %, 1/4 W 932 108 181 

RES, fxd, film: lS.0 ohms ± 1%, 1/4 W 932 108 018 

RES, fxd, film: 12. 1 ohm s ± 10/0, 1/4 W 932 108 009 

RES, variable wirewound: SO ohms ±10% 1/4 W 933 20S 002 

RES, fxd, film: 1. 96 K ± 1 0/0, 1/4 W 932 108 229 

RES, fxd, camp: S10 ohms ± S%, 1/2 W 932 004 042 

RES, fxd, film: 19.6K±2%, 1/4 W 932 102 31S 

RES, fxd, camp: 33.2 K ±2%, 1/4 W 932 102 326 

RES, fxd, camp: S.6 K ± S%, 1/2 W 932 004 067 

RES, fxd, camp: 2.4 K ± S%, 1/2 W 932 004 OS8 

RES, fxd, camp: 39 K ±S%, 1/2 W 932 004 087 

RES, fxd, camp: 3 K ± So/a, 1/2 W 932 004 060 

RES, fxd, camp: 390 ohms ± S%, 1/4 W 932 007 039 

RES, fxd, film: 9.09 K ±2%, 1/4 W 932 102 247 

RES, fxd, film: 4.02 K ±2%, 1/4 W 932 102 230 

RES, fxd, film: 14 K ±2%, 1/4 W 932 102 308 

RES, fxd, film: 2.26 K ±2%, 1/2 W 932 103 218 

RES, fxd, film: 2.26 K ±2%, 1/4 W 932 102 218 

RES, fxd, film: 21. S K ±2%, 1/4 W 932 102 317 

RES, fxd, film: 6.49 K ±2%, 1/4 W 932 102 240 
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REF. DESIG. 

PI, Q2 

P3, Q4, Q6 

pS 
Q7, Q8 

BIT REGISTER PAC, MODEL BR-32, PARTS LIST (Cant) 

ASSY LEVEL 
DESCRIPTION 

AJBJCJDJEJFJ 
3C DWG NO. 

TSTR: Replacement type 2N388 943 507 001 

TSTR: Replacement type 2N 1303 943 537 001 

TSTR: Replacement type 2N706 943 700 001 

TSTR: Replacement type 2N 1301 943 535 002 
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ADDRESS DECODER PAC, MODEL DP-32 

GENERAL DESCRIPTION 

The Address Decoder PA.C, Model DP-32 (Figures 1 and 2), contains 

a prewired binary-to-octal decoder. The octal matrix has nine input lines 

and eight output lines. Six inputs (three complementary pairs) are wired to 

activate one of the eight outputs. The three additional input line s are provided 

to permit the matrix to be expanded to 16, 32, or 64 outputs by connecting ad­

ditional PACs in parallel. Two additional independent NAND gates are included 

on each P A.C. 

CIRCUIT DESCRIPTION 

Octal Matrix 

The octal matrix has nine input lines driving eight NA.ND gates (Figure 

3). Six of the nine input line s (pins 15 through 2 a inclus i ve) ar e driven by the 

assertions and negations of a 3-bit binary number. These six input lines are 

prewired to three inputs on each of the eight gates. The three inputs then be­

come discrete combinations of the three binary bits and their negations. As 

an example, the gate driving output line six (pin 9) has 2 0
,2 1 , and 22 as the 

three inputs. 

Each of the eight gates has six inputs. Three inputs recognize a dis­

crete binary number from 000 through III as described above. The other 

three inputs are common to all eight gates and are brought out to pins 12, 13, 

and 14 on the connector. The six inputs to any gate must be a ONE (- 6 V) to 

activate the gate output. Since pins 12, 13, and 14 form three common and 

direct inputs to all eight gates, all the inputs must be ONEs to have one of 

the eight output lines activated (0 V). When deactivated an output line is -18 

volts. 

No connection to pins 12, 13, or 14 is equivalent to having the input at 

ONE. The application of a ZERO to anyone of the common input lines inhibits 

the octal matrix. This feature is useful for application on multioctal matrices, 

BCD-to-decimal decoding, and strobing. 

Multioctal Matrices 

Matrices having 16, 32, or 64 outputs are formed by driving multiple 

octal matrices in parallel. It is neces sary to inhibit all but the one matrix 

that contains the significant output line. A.s an example, in a 64- output ma­

trix, eight octal matrices are used. It is necessary to inhibit seven of these 
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to activate one of 64 output lines. The seven octal matrices are inhibited by 

applying ZERO to either pin 12, 13, or 14. For example, if the binary bits 

2
3

, 2
4

, and 25 are true (ONE), the seven matrices containing outputs 0 through 

55 inclusive are inhibited. Only one output from 56 to 63 is activated, depend-
o 1 2 

ing on the states of bits 2 , 2 , and 2 . 

SPECIFICA TIONS 

Input Loading 

Binary-to-Octal and Multioctal Matrices 

8 output decoder (3 bits): 3 unit loads each 

16 output decoder (4 bits): 4unit loads each 

32 output decoder (15 bits): 7 unit loads each 

64 output decoder (6 bits): 14 unit loads each 

BCD-to-Decimal Decoder 
o -0 Binary bits 2 , and 2 
1 -1 2 -2 Binary bits 2 , 2 , 2 , and 2 

Binary bits 2
3 

Binary bit 2 3 

Frequency of Operation 

DC to 500 KC 

Circuit Delay 

Turn-on delay: 

Turn-off delay: 

O. 05 Jl sec (typ) 
O. 10 Jl sec (max) 

o. 10 Jl sec (typ) 
0.15 Jlsec (max) 

Output Waveform Characteristics 

Rise time: 0.40 Jlsec (typ) 
o. 60 Jl sec (max) 

Fall time: 0.80 Jl sec (typ) 
1.0 Jlsec (max) 

Output Drive Capability 

4 unit loads 

3 unit loads 

2 unit loads 

5 unit loads 

each 

each 

each 

each 

17. 5 ma and 500 pf each output (s election switch load) 

2 

Power Requirements 

-18 V: 77 ma 

- 6 V: 11 ma (current from supply) 

+12 V: 5 ma 

Total Power 

1.6 W 

n 

r-' 

1"1 

rl 

n 

II 

r 

11 
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Figure 1. Address Decoder PAC, Model DP-32, Parts Location 
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Address Decoder PAC, Model DP-32, ScheITlatic and Logic Diagram. 
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Cl 

C2, C3 
f------

C4, C5 

CRI-CR6 

CR7 

HI 

R2 

H.3 

R4 

JZ 5 - R 13 

1---

01 

Q2,03 

ADDRESS DECODER PAC MODEL DP-32 PARTS LIST , 

ASSY LEVEL 

AJsJeJoJEJFJ 

OEseR I PTION 3C OWG NO. 

CAP, fxd, mica dielec: 390 pf ±lO%, 100 VDC 930 011 142 

CAP, fxd, mica dielec: 150 pf ±5%, 100 VDC 930 011 131 

CAP, fxd, plastic dielec: O. 068 ~f ±20%, 100 VDC 930 301 015 

DIODE: Replacement type IN695 943 023 001 -_.-

DIODE: Replacement type lN816 943 105 001 

RES, fxd, film: 6.49 K ±2%, 1/4 W 932 102 240 

RES, fxd, filrn: 2.26 K ±2%, 1/4 W 932 102 218 

RES, fxd, film: 21. 5 K ±2%, 1/4 W 932 102 317 

RES, fxd, film: 2.26 K ±2%, 1/2 W 932 103 218 

RES, fxd, camp: 33 K ±5%, 1/2 W 932 004 085 

TSTR: Replacement type 2N1305 943 537 002 

TSTR: Replacement type 2N130 1 943 535 002 
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GATE DRIVER PAC, MODEL GD-32 

GENERAL DESCRIPTION 

The Gate Driver PAC, Model GD-32 (Figures 1 and 2), consists of 

four identical amplifier stages that provide read and write gating pulses to 

X and Y selection switches. 

CIRCUIT DESCRIPTION 

A O-volt input to the NAND gate (Figure 3) holds transistor Ql off. 

The collector of Ql is clamped to - 6.3 volts by ON transistor Q2. Diodes 

CR4 and CR5 are normally off. Transistor Q3 is off due to diode CR6 and 

resistor R8. The output at the collector of Q3 is clamped to + 0.6 volts by 

diode CR 7 and resistor R 7. 

When all inputs to the NAND gate are at - 6 volts, transistor Ql sat­

urates. The resulting +6-volt pulse at the collector of Ql turns on diode CR4 

and transistor Q3 through capacitor C2. Transistor Q2 is reverse-biased by 

diode CR4. The collector of Q3 falls to -17 volts and diode CR 7 is reverse­

biased. During the fall time of the input pulse the collector of transistor 01 

is clamped to -6.3 volts by transistor Q2. Diode CR4 becomes reverse­

biased. The negative puIs e at the emitter of Q2 is coupled through capacitor 

C2 and turns off transistor Q3. Capacitor C2 discharges rapidly through 

transistor Q2 and diode CR5. 

NOTE 

For all applications of the GD-32, pin 35 should be 
jumpered to pin 5 (ground). The jumper attenuates 
noise picked up by distributed impedance of the etched 
circuit. 

SPECIFICA TIONS 

Freque~cy of Operation 

The GD-32 can be used at frequencies up to 500 KC. 
The minimum time between pulses is 1 Jlsec. 
The maximum input pulse width is 5 Jlsec. 

Input 

The input is a standard S-PAC signal. The input loading is 1 unit 
load and 320 pf per channel. 

Output 

The output is a + O. 6 to - 17- volt puIs e. Each output will provide 70 
rna when it is at -17 volts and 0 rna when it is at +0.6 volt. 

1 



2 

Circuit Delay 

Turn on delay (10% to 10%): 
o. 3 0 J-l sec ( typ ) 
o. 50 J-l sec (max) 

Turn off delay (90% to 90%): 
0.30 J-lsec (typ) 
o. 5 0 J-l sec (max) 

Output Waveform Characteristics 

Rise time (10% to 90%): 
o. 06 J.l sec (typ) 
o. 1 0 J-l sec ( max) 

Fall time (90% to 10%): 
0.25 J-lsec (typ) 
0.30 J-lsec (max) 

Current Requirements 

All channels off: 
-18 V: 57 rna 

- 6 V: 21 rna (from supply) 

+12 V: 48 rna 

Normal operating conditions: 
2 J-l sec: read channels on, write channels off 

2 J-l sec: write channels on, read channels on 

1 J-lsec: all channels off 

-18 V: 

- 6 V: 

+12 V: 

172 rna 

12 rna (from supply) 

78 rna 

n 

I' 

11 

,1 
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Figure 1. Gate Driver PAC, Model GD-32, 
Parts Location (Resistors and Transistors) 
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Figure 2. Gate Driver PAC, Model GD- 32, 
Parts Location (Capacitors, Diodes, and Test Points) 
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Figure 3. Gate Driver PAC, Model GD-32, 
Schematic and Logic Diagram 
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Cl 

C2 

C3-C5 

CRl, CR2 

CR3 

CR4, CR5 

CR6 

CR7 

Rl 

R2, R4 

R3 

R5 

R6 

R7 

R8 

Ql, Q2 

Q3 

GATE DRIVER PAC, MODEL GD-32, PARTS LIST 

ASSY LEVEL 

AJSJCJOJEJFJ 

OESCRI PTION 3C OWG NO. 

CAP, fxd, mic a dielec: 150 pf ±100/0, 100 V 930 011 131 

CAP, fxd, plastic dielec: 0.01 J.lf ±200/0, 100 V 930 301 009 

CAP, fxd, elec TANTalum: 6.8 J.lf ±200/0, 35 V 930 217 020 

DIODE: Replacement type 1 N69 5 943 023 001 

DIODE: Replacement type lN8l6 943 105 001 

DIODE: Replacement type CTP462 943 001 001 

DIODE: Replacement type IN8l6 943 008 001 

DIODE: Replacement type lN916 943 083 001 

RES, fxd, film: 6. 49 K ±20/o, 1/2 W 932 103 240 

RES, fxd, film: 2. 26 K ±2o/o, 1/2 W 932 103 218 

RES, fxd, film: 21. 5 K ±2%, 1/2 W 932 103 317 

RES, fxd, camp: 10 ahms ±50/0, 1/2 W 932 004 001 

RES, fxd, camp: 910 ahlns ±50/0, 1/2 W 932 004 048 

RES, fxd, camp: 1 K ±50/0, 1 W 932 005 049 

RES, fxd, camp: 3 K ±50/0, 1/2 W 932 004 060 

TSTR: Replacement type 3C130l 943 535 002 

TSTR: Replacement type 2N388 943 507 001 
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DYNAMIC CURRENT DRIVER PAC, MODEL MD-32 

GENERA.L DESCRIPTION 

The Dynamic Current Driver PAC, Model MD- 32 (Figure 1), con­

tains two identical amplifier and current regulator stages that provide tem­

perature-compensated currents of up to 300 rna to memory drive lines. Each 

channel is a read or write constant-current source and is switched on and off 

by memory control pulses. A thermistor-controlled voltage reference net­

work provides currents that are compensated to match the temperature char­

acteristics of the magnetic cores. Rise and fall times of the output current 

are controlled by pas si ve components. The current amplitude is adjusted by 

means of an externally mounted potentiometer. 

CIRCUIT DESCRIPTION 

Transistors Ql, Q3, Q4, and Q5 (Figure 2) are off and 02 is on with 

no input pulse applied. Transistor Q2 and diode CR3 hold the base of Q3 at 

... 18 V. Diode CR4 is reverse-biased and its cathode is held at -14 V (at 25°C) 

by the thermistor-controlled reference voltage network. 

A. positive control input pulse (-6 to 0 V) turns on Ql. The negative 

pulse on the collector of QI is coupled through capacitor C2 to turn off tran­

sistor Q2. When Q2 is turned off, its collector is clamped to.6 volts by 

diode CR2. This voltage turns off CR3 which clamps the base of Q3 to the 

-14-volt reference voltage. 

The positive pulse at the base of Q3 turns on the emitter-follower and 

applies a 4-volt pulse to turn on Q4 and Q5. The emitter currents of transis­

tors Q4 and Q5 are determined by the reference voltage and their respective 

emitter resistors. The output current flow is the sum of the collector cur­

rents on 04 and Q5. Since transistors 04 and Q5 are not saturated, the out­

put current is independent of the load voltage. The output current amplitude 

varies nominally -0. 5%/° C over a 0 to 50° C range to match the temperature 

coefficient of the magnetic cores. 

SPECIFICA TIONS 

Frequency of Operation 

The maximum operating frequency is 400 KC with a maximum duty 
cycle of 50%. 

Input 

The input is a standard S-PA.C (-6 to 0 V) signal with a duration de­
termined by the output current puIs e width desired. The input load­
ing is I unit load plus 360 pf (input at 0 V) and 0.3 rna with input at 
- 6 volts. 

I 
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Output 

Each output will provide constant-current pulses of 150 rna to 300 rna 
(determined by setting of the externally mounted potentiometer) into 
grounded loads. The currents will remain regulated for load back 
voltages up to -12 volts. The output current rise and fall times are 
controlled by C3 and C4 respectively. 

Circuit Delay (at 250 rna, 25°C) 

Turn on d ela y (1 0 % to 1 0 %) : O. 25 Jl sec (typ) 
0.50 Jl sec (max) 

Turn off delay (90% to 90%): 0.25 Jlsec (typ) 
0.50 Jlsec (max) 

Output Current Waveform Characteristics (at 250 rna, 25°C) 

Rise time (10% to 90%): 0.25 Jlsec (typ) 
O. 30 Jl sec (max) 

Fall time (90% to 10%): 0.25 Jlsec (typ) 
0.30 Jlsec (max) 

Current Requirern ents 

Both Channels Off 

-18 V: 125 rna 

- 6 V: <0. 1 rna 

+12 V: 36 rna 

Split Cycle 
(50% duty cycle) 

-18 V: 280 rna 

- 6 V: 36 rna 
(into supply) 

+12 V: 26 rna 

Full Cycle 
(25% duty cycle) 

-18 V: 140 rna 

- 6 V: 18 rna 
(into supply) 

+12 V: 13 rna 

11 
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Figure 1. Dynamic Current Driver PAC, Model MD-32, Parts Location 
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Figure 2. Dynamic Current Driver PAC, 
Model MD-.32, Schematic 

and Logic Diagram 
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Rl 
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1\12 
1------

n 13 

n 14, n 1 S 

R16 

Ql, Q2 

Q3 

Q4, Q5 

DYNAMIC CURRENT DRIVER PAC, MODEL MD-32, PARTS LIST 

ASSY LEVEL 
OESCRI PTION 

A J BJ C I 0 J E J F J 
3C OWG NO. 

CAP, fxd, mica die1ec: 5 10 pf ± 1 00/0, 100 VDC 930 011 046 

CAP, fxd, mic a die1ec: 1500 Ef ±100/0, 100 VDC 930 006 057 

CAP fxd mica die1ec: 250 pf ±5%, 100 VDC 930 011 137 

CAP, fxd, mica die1ec: 200 pf ±10%, 100 VDC 930 011 034 

CAP, fxd, elec TANTalum: 22 IJ,f ±200/0, 35 VDC 930 217 023 

CAP, fxd, pJ-astic dielec: 0.068 gf ±2~_0/0, 100 VDC 930 301 015 

DIODE: Replacement type IN695 943 023 001 

DIODE: Rcpla.~~~_ment type IN706 943 102 001 

-

-----------
RES, fxd, c croYlP: 2. 7 K ±5%, 1/2 W 932 004 059 

RES, fxd, comp: 36 K ±50/0, 1/2 W 932 004 086 

RES, fxd, comp: 750 ohms ±50/0, 1/2 W 932 004 046 

RES, {xd, comp: 8.2 K ±50/o, 1/2 W 932 004 071 

RES, fxd, comp: 510 ohm s ±50/0, 1/2 W 932 004 042 
--------------

RES, £xd, comp: 10 K ±50/o, 1/2 W 932 004 073 
--~-----

RES, £xd, comp: 200 ohms ±50/o, 1/2 W 932 004 032 

RES, £xd, comp: 220 ohms ±50/o, 1/2 W 932 004 033 

RES, THERMal: 470 ohms (25°C) 932 300 002 

RES, fxd, comp: 100 ohm s ±50/o, 1/2 W 932 004 025 i 

RES, fxd, comp: 270 ohms ±50/o, 2W 932 006 035 I 
-----i 

RES, £xd, comp: 10 ohms ±50/o, lW 932 005 001 i 

RES, fxd, comp: 300 ohms ± 5%, 1/2 W 932 004 036 

TSTR: Replacement type 2N388 943 507 001 

TSTR: Replacement type 2N 1959 943 703 001 

TSTR: ReplacenJent type 2N2219 943 705 003 

7 



J 

J 

'1 
lJ 

J 

J 

J 
J 
J 

J 

J 
] 

INHIBIT DRIVER PAC, MODEL MI-32 

GENERAL DESCRIPTION 

The Inhibit Driver PA.C, Model MI-32 (Figures 1 and 2), contains 

eight identical channels that provide inhibit current of 150 to 300 rna. An 

amplifier is provided to supply a COITlmon aITlplified tiITling signal to each 

driver circuit. The MI-32 can also be used as a solenoid driver or for 

other high.;.power driving applications. 

CIRCUIT DESCRIPTION 

The PAC contains eight switching circuits (Figure 3) that have positive 

logic AND gate inputs. Each switch can be inhibited by the output of tiITling 

aITlplifier Q1 which supplies one input to each switch with an aITlplified, in­

verted, ITleITlory inhibit input signal (ZS). Any gate input at - 6 volts will hold 

output transistor Q4 off. 

Transistors Q2 and Q3 are on and transistors Q4 and Q1 are off with 

no signal applied. When a negative input (ZS) is applied, transistor Q1 sat­

urates. When all inputs to the positive AND gate are at 0 volt, transistor Q2 

is cut off. The Q2 collector voltage rises toward -18 volts but it is clamped 

at -6 volts by transistor 03. The negative pulse at the emitter of transistor 

Q3 saturates transistor Q4. The inhibit current flows froITl ground, through 

transistor 04 and the inhibit hoard precision resistors, to the -18- volt supply. 

(During the fall time of the (ZS), input transistor Q1 turns off, turning on 

transistor Q2.) The positive pulse at the collector of transistor Q2 turns off 

transistor Q3 and turns on diode CR5. Transistor Q2 and diode CR5 provide 

a low impedance discharge path for capacitor C2 to allow a fast turnoff of 

transistor Q4. 

SPECIFICA TIONS 

Frequency of Operation 

The ITlaxiITlum operating frequency is dependent on the reactance of 
the load. Full cycle operation is at repetition frequencies of 200 KC 
with a duty cycle of 40 percent. Split cycle operation results in repe­
tition frequencies of 400 KC with a duty cycle of 80 percent. 

Input 

The inputs are standard S-PAC l-MC signals. The load on each -6-
volt gate input is 2.2 rna (to hold the output channel in the OFF condi­
tion). The load on a 0- volt gate input is 1/2 unit load. The tiITling 
amplifier pres ents a load of 1. 2 units plus 50 pf to the inhibit step 
timing input. 
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Output 

Each output can switch load currents between 150 and 300 rna. The 
PA.C can handle inductive loads as large as 20 Jlh (provided an appro­
priate current-limiting resistor is connected in series). Inductive 
back voltage up to 20 volts can be tolerated. 

Circuit Delay 

Turn on delay (10% to 10%): 

Turn off delay (90% to 90%): 

o. 1 5 Jl sec (typ) 
0.20 Jlsec (max) 

0.40 Jlsec (typ) 
o. 60 Jl sec (max) 

Output Current Waveform Characteristics (at 200 rna) 

4096-word plane 
No Load Inductance L=15 Jlh (approx) 

Ris e time (10% to 90%): 

Fall time (90% to 10%): 

Current Requirements 

o. 3 0 Jl sec (typ) 
0.40 Jlsec (max) 

O. 40 Jl sec (typ) 
o. 80 Jl sec (max) 

O. 6 Jl sec (typ) 
o. 8 Jl sec ( max) 

o. 60 Jl sec (typ) 
1 . 0 Jl sec ( max) 

The current requirements of the MI-32 are catalogued according to 
operation conditions below. The inhibit current drain from the -18-
volt supply is not included as it appears under the specifications of 
the Inhibit Component Board. 

-18 V: 

+12 V: 

- 6 V: 
(current 

Split Cycle 
(80% Duty Cycle) 

All All 
Channels Channels 

OFF ON. 

40 rna 58 rna 

12 rna 60 rna 

1 rna 110 rna 

into supply) 

Full Cycle 
(40% Duty Cycle) 

All All 
Channels Channels 

OFF ON 

60 rna 43 rna 

38 rna 29 rna 

14 rna 46 rna 

r, 

" 

1"' 

,._, 

" 

,1 
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Figure 1. Inhibit Driver PAC, Model MI-32, Parts Location 
(Resistors and Capacitor s) 
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Figure 2. Inhibit Driver PAC, Model MI-32, Parts Location 
(Transistors and Diodes) 
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Cl 
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R9 

RIO 
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INHIBIT DRIVER PAC, MODEL MI-32, PAR TS LIST 

ASSY LEVEL 
OESCR I PTION 

AJSJCJOJEJFJ 
3C OWG NO. 

CAP, fxd, mica dielec: 200 pf ± 10%, 100 VDC 930 011 034 

CAP, fxd, plastic dielec: 2200 pf ±20%, 100 VDC 930 301 004 

CAP, fxd, e1ec, TANTalum: 6. 8 fJ.f 20%, 35 VDC 930 217 020 

DIODE: Replacement type 1N695 943 023 001 

RES, fxd, camp: 5.6 K ±5%, 1/2 W 932 004 067 

RES, fxd, camp: 3 K ±5%, 1/2 W 932 004 060 

RES, fxd, camp: 30 K ±5%, 1/2 W 932 004 084 

RES, fxd, camp: 560 ahms ±5%, 1W 932 005 043 

RES, fxd, camp: 2.7 K ±5%, 1/2 W 932 004 059 

RES, fxd, camp: 8.2 K±5%, 1/2 W 932 004 071 

RES, fxd, camp: 10 ahms ±5%, 1/2 W 932 004 001 

RES, fxd, camp: 300 ahms ±5%, 1/2 W 932 004 036 

RES, fxd, camp: 1.5 K ±5%, 1/2 W 932 004 053 

TSTR: Replacement type 2N1301 943 535 002 

TSTR: Replacement type 2N2374 943 553 002 
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SELECTION SWITCH PAC, MODEL SS-32 

GENERA.L DESCRIPTION 

The Selection Switch PAC, Model SS-32 (Figures 1 and 2) contains 

eight gated transistor switches with current steering diodes for double-

ended s election of memory drive lines. The proper output switch is turned 

on in response to the decoded address information. The read or write pulse 

input and the dynamic current source input determine the direction of current 

through the memory drive lines. 

CIRCUIT DESCRIPTION 

The eight input transistors, Ql and Q2 (Figure 3), are gating transis­

tors that are normally off. They are logical AND gates that saturate when a 

simultaneous -18 to O-volt level and a +0. 6 to -17-volt pulse are present. 

Four output transistors, Q3A-Q4A and Q3B-Q4B, are the top switch 

pairs and are norInally off. Each top switch pair is connected through cur­

rent- steering diodes CR3- CRI8 to eight Inemory drive lines. The four output 

transistors Q3C-Q4C and Q3D-Q4D are the bottoIn (normally off) switch pairs 

and connect to bused drive lines. 

Selecting an individual drive line in the X or Y coordinate is aCCOIn­

plished by turning on one top switch pair and one bottoIn switch pair. The 

selected switch pairs are activated by the presence of a decoder input level. 

The read or write pulse input deterInines which input transistor in each switch 

pair is selected. The PAC outputs are connected to allow the decoded address 

register data to select an individual drive line. 

Transistor Q2A is turned on by coincidence of a O-volt decoder input 

level and a -17-volt read pulse. The -17-volt pulse on the collector of Q2A. 

saturates transistor Q4A. At the same tiIne one bottom switch pair turns on 

if O-volt level is present at decoder input C, and transistors Ql C and Q3C 

will saturate. Read current flows froIn ground through the top switch transis­

tor (Q4A), a steering diode and selected drive line, and through the bottoIn 

switch transistor (Q3C) to the current source. 

The write portion of the cycle is similar except that alternate transis­

tors in the top and bottoIn switch pairs turn on and the write current is steered 

through the drive line in a direction opposite to the read current. Application 

of a decoder input A level and a write pulse turns on transistors QlA and 

Q3A. The decoder C level and write pulse saturates Q2C and Q4C. Write 

current flows froIn ground, through Q4C and the selected drive line, a steer­

ing diode, and through Q3A to the current source. 
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NOTE 

In all applications of the SS-32 PAC, pin 15 should be 
jumpered to pin 5 (ground) at the PAC connector. 

SPECIFICA TrONS 

Frequency of Operation 

Frequency of operation is determined by load impedance and the tim­
ing relationship between the address signals and the load currents. 
The SS- 32 is used normally at repetition frequencies from 200 KC to 
400 KC. 

Input 

The inputs are a -18 to O-volt level at the decoder input and a +0. 6 to 
-17-volt pulse at the read or write pulse input. The load on the address 
decoder circuit is 14 rna with the input at 0 volt (during read or write 
time) and less than 0.1 rna with the input at -18 volts. 

The load on the read (or write) pulse input circuit is 70 rna when the 
input is at -17 volts and less than 0.1 rna with the input at +0. 6 volts. 

Output 

The circuit will provide bipolar memory drive line currents of up to 
300 rna and will tolerate load back voltages of 10 volts. 

Circuit Delay (at 250 rna drive current) 

The circuit delay is measured from the read or write pulse input to 
the output emitter follower current flow (decoder level input at 0 volt ). 

Turn on delay (10% of WP or RP to 10% of Q3 or Q4 emitter current): 

O. 1 5 f1 sec ( ty P ) 
0.30 f1 sec (max) 

Turn off delay (90% of WP or RP to 90% of Q3 or Q4 emitter current): 

O. 1 0 f1 sec (typ) 
0.20 f1 sec (max) 

Output Current Waveform Characteristics 

The output current waveform is deterInined by the current source in­
put except for the 40 rna pedestal caused by the output eInitter-follower 
stage. 

Current RequireInents 

One Top 
Switch Out­
put Stage on, 

All Circuits off Rest off 

- 18 V: <0. 1 rna 

-12 V: 32 rna 

8 Ina 

43 Ina 

One Bottom 
Switch Out­
put Stage on, 
Rest off 

8 Ina 

34 Ina 

Two Output 
Stages on. (One 
Top Switch and 
One BottoIn Switch)Rest off 

17 rna 

35 rna 

n 

" 

" 

" 

" 
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Figure 1. Selection Switch PAC, Model SS- 32, Parts Location 
(Resistors, Capacitors and Test Points) 
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Figure 2. Selection Switch PAC, Model SS-32, Parts Location 
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GND -..:.;:; _____ ~ 

(2\-IBV 
~ C3 \.V 

+ 6.BUF 

~+12V 
C4 -.1+ --

6.BUF 

SEPARATE GROUND LEAD 0 

SINGLE 
SELECTION 

OUTPUTS 

BUSSED 
SELECTION 

OUTPUTS 

Figure 3. Selection Switch PAC, Model SS- 32, 
Schematic and Logic Diagram 
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Cl. C2 

C3 C4 

CRI-CR18 

Rl, R2 

R3, R4 

R5 

.R6 

R7 

R8 

Ql, Q2 

Q3, Q4 

SELECTION SWITCH PAC, MODEL SS-32, PARTS LIST 

ASSY LEVEL 

AJsJeJoJEJFJ 

OEseR I PTION 3C OWG NO. 

CAP, fxd, mica dielec: 220 pf ±5o/o, 100 VDC 930 011 135 

CAP fxd. elec TANTalum: 6.8 uf ±20o/o, 35 VDC 930 217 020 

DIODE: Replacement type CTP462 943 001 001 

RES, fxd, comp: 2 K ±5o/o, 1/2 W 932 004 056 

RES, fxd, comp: 1 K ±5o/o, 1/2 W 932 004 049 

RES, fxd, comp: 390 ohms ±5o/o, 1W 932 005 039 

RES, fxd, comp: 560 ohms ±5o/o, 1W 932 005 043 

RES, fxd, comp: 4.7 K ±5o/o, 1/2 W 932 004 065 

RES, fxd, comp: 1. 5 K ±5o/o, 1/2 W 932 004 053 

TSTR: Replacement type 2N1302 943 550 001 

TSTR: Replacement type 2N 1305 943 537 002 
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TIMING DISTRIBUTOR PAC, MODEL S-219 

GENERA'L DESCRIPTION. The Timing Distributor PAC, model S-2l9 

(Figures 1 and 2), provides accurately timed positive pulse sequences to 

drive S-PACs. The positive pulses are selected from a delay line. The S-2l9 

contains a gated input pulse generator, a 4 flsec passive delay line, and six 

independent amplifiers. The input to each amplifier can be connected to taps 

on the delay line to provide output pulse sequences 

CIRCUIT FUNCTION. Input negative logic signals activate a pair of 

AND gates (2-legged and 3-legged) which are buffered through an OR gate to 

the base of gating transistor Q6 (Figure 5). A logic ONE (-6V) at the base of 

Q6 turns it on which, in turn, sets flip-flop Q2 and Q3. The reset output from 

Q3 (a logical zero) will cause Q4 to cut-off and Q5 to start conduction, This 

causes a pulse to be sent down the 4-fl sec delay line. The pulse width may be 

adjusted by selecting taps on the delay line Flip-flop reset is also dependent 

on the delay line tap. Values of delay from the delay line can be obtained 

from Table 1 and Figure 3. Each delay line tapped output can be amplified and 

inverted to provide an accurately timed, positive output pulse capable of 

dri ving five S- PAC unit loads. Input connection points for each amplifier are 

located on the PAC to facilitate jumper connections to delay line tap points 

(Figures 3 and 4). Amplifiers A and B have AND gate inputs that can be 

l, J connected to any two separate points on the delay line. This will provide 

J 

J 
J 
J 
J 
l 
.J 

arbitrarily narrow output pulses. A typical jumper connection arrangement is 

illustrated in Figure 4. 
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SPECIFICATIONS 

Input Loading 

1/2 unit load (each gate) 

Output 

5 unit loads (each output) 

Output Pulse Width 

(max pulse width not to exceed 
49% of the duty cycle) Adjustable 
from 0.1 to 1. 0 j1sec. Two of 
six channels can provide narrower 
pulses. 

Maximum Operating, Frequency 

500 KC 

Input Delay 

100 nsec, typical delay from 
input to first delay line tap 

Power Requirements 

Quiescent: 

+12 V: 6 rna 
- 6 V: 35 rna (rev, ) 
-18 V: 120 rna 
Total power 1. 2 W 
Cycling at maximum rate: 

65 rna 

35 rna (rev.) 

120 rna 

Total power 1. 75 W 

,1 

I' 

r' 

,1 

[' 
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Delay Line 

TABLE 1 

DELA Y LINE TAP POINTS WITH 
CORRESPONDING DELAY LINE DELAYS 

(Refer to Figure 3) 

Delay Line Delay Line 
Delay 

JUITlper Connection NR (ns ±3%) 
JUITlper Connection NR 

1 0 32 
2 36 33 
3 107 34 
4 179 35 
5 250 36 
6 322 37 
7 393 38 
8 465 39 
9 536 40 

10 608 41 
1 1 679 42 
12 751 43 
13 822 44 
14 894 45 
15 965 46 
16 1000 47 
17 1036 48 
18 1107 49 
19 1179 50 
20 1250 51 
21 1322 52 
22 1393 53 
23 1465 54 
24 1536 55 
25 1608 56 
26 1679 57 
27 1751 58 
28 1822 59 
29 1894 60 
30 1965 61 
31 2000 

Delay Line 
Delay 

(ns ±3%) 

2036 
2107 
2179 
2250 
2322 
2393 
2465 
2536 
2608 
2679 
2751 
2822 
2894 
2965 
3000 
3036 
3107 
3179 
3250 
3322 
3393 
3465 
3536 
3608 
3679 
3751 
3822 
3894 
3965 
4000 
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C33 C6 C61 C34 C35 C60 C36 C59 C37 
I' 

C7 C4 
\..-.. 

C32 C58 
11 

C8 C5 

C31 C38 

C9 C62 r: 
C30 C63 

CIO C3 

C29 C2 1', 

CII C57 \..-.. 

C28 CI 
,"-' 

CI2 C39 
I.-.. 

C27 C56 

CI3 C40 Ij 

C26 C55 
, 

CI4 C41 
r-1 

C25 C54 

CI5 C42 

C24 C53 I, 

CI6 C43 

C23 C52 

CI7 C44 r-' 

C22 C51 

CI8 C45 
r-' 

C21 C50 

CI9 C46 

C20 C49 r .... · .. 

DLI C47 

DL2 C48 

DL3 DL4 " 
r-' 

i' 

i' 

Figure 1. Timing Distributor PAC, Model S-219. 
Parts Location (Capacitors and Delay Lines) 
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R22 
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CR24B 

CR23C 

RI6 

RIa 
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RZ 

RIO 

R4 

R5 

R8 

R20 

CRI4 

CRI2 

CRI 

RI 

RI7 

RZ3A 

RZ4A 

CRZ5A 

07B 

R23B 

..;,;,;;......:.-- RZ4B 

CR25B 

R23C 

R24C 

CR25C 

R23D 

R24D 

07C 

CR25D 

R23E 

R24E 

CR25E 

Q7F CR25F R24F R23F 

Figure 2. Timing Distributor PAC, Model S-2l9, 
Parts Location (Transistors, Diodes and Resistors) 
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41 

50 
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49 
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48 

44 

47 

45 

46 

Figure 3. Timing Distributor PAC, Model 8-219, 
Jumper Interconnection Diagram 
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Figure 4. Timing Distributor PAC, Model 8-219, 
Jumper Interconnection Diagram 
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I 
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'I 
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L.-J 
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DELAY LINE 

TAP 10 -IBV 

CR3 

CR4 

CR5 

CR6 

RI 
10K 

RIB 
6.BK 

-IBV 

R2 
2.2K 

-IBV -IBV -IBV -IBV -Iav 

R3 R4 R5 R6 R7 
1.6K 6.aK 6.aK 1.6K 3.9K 

CRI2 CRI5 
~----~----~-6V -6VO---~~------. 

t-------------------~----~------------------_+--------+_----------~20 SET OUTPUT 

-IBV CD 
-6V 0) 

CRII 

CRI3 

~ R20 b 15K 

+ 12V 

C63 1 
O.IUF 

CRI6 
~--------;4~------~--------b_--------~IB RESET OUTPUT 

+12V 

S-219 

_US 6 

_ US 7 

~ 
13 _US B 

:4 _US 9 

16 _US 10 
INPUTS 

_US" 

CRIB 

RII 
2.2K 

CRI9 

RI2 
10K 

+12V 

OUTPUTS 

lC62 + 12V 0 O.IUF 

GND 

20 

-6V 

RI4 
47 

DLI DL2 DL3 DL4 

+ 12V 

R21 
IK 

c, ~:~:r-rI I C20 T~~:~T T C34 TH-R~-~T T C4B T-H-R-U C61 
750PF EA 750PF EA 750PF EA 750PF EA 

..-___ _ _ __ ...... ___ ....J 

R22 
91 

INPUTS FROM 
DELAY LINE TAPS 

=D-
CIRCUITS A,B 

---[}-
CIRCUITS C,D,E,F 

r-:8V-------,8V-----'vl 

I R23A CR25A I 
7.5K 

AI O-______ ~C~R~2~3~A--~I------~--~~ ·------~------~1----~6 OUTPUT 

A2 n-------~C~R~2~4~A---~------~ ___ CKTA ~ 

81 0 ., CR23B I r--- I 
I CKT B +------0 

82 o __ -t ... II--'C:..:.R:..=2..:.;4B=----'-~ SAME AS_C_K_T_A ___ ~ 7 OUTPUT 

C 
CR23C 

D 0 ., CR23D 

E 0 ~CR23E 

F 0 ., CR23F 

~8V -18V -6V! 

I I 
CR25C 

I 
I 

8 OUTPUT 

I 
~ I -=-

CKT C ___ 

I I 0 OUTPUT 
CKT D 

L SAME AS CKT C 

I I @OUTPUT 
CKT E 

L SAME AS CKT C 

I ~OUTM CKT F 

L SAME AS CKT C 

Figure 5. Timing Distributor PAC, 
Model S-219 

Sche.matic and Logic Diagram 
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J 
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:J 

I 
I 

\ .. -1 

l 
L-J 

J 
J 

~ESIG' 
Cl 

C2, C3, C4 
-----

C5 

C6 - C61 

IC62, C63 

CR 1-CR6, 

CR 1 O-CR 13, 

, CR15-CR16, 

CR l8-CR20, 

CR23A-

CR23F, 

CR25A-

CR25F 

CR7, CR9 

, CR8 

CR14, CR17, 

CR19, CR2l, 

CR22 

DLI-DL4 

Rl, R12 

R2, R 11 

R3, R6 

R4, R5, R16, 

R18 

R7 

R8,R9,R19 

TIMING DISTRIBUTOR PAC, MODEL S-219, PARTS LIST 

ASSY LEVEL 
OESCR I PTION 

AJSJ CJOJEJ FJ 
3C OWG NO. 

Ci\P, fxd, ITlica dielec: 62 pf ±50/0, 100 VDC 930 011 122 

CAP, fxd, mica dielec: 43 pf ±50/0, 100 VDC 930 011 116 

CAP, fxd, ceramic dielec: O. 1 ~f ±200/0, 25 VDC 930 171 007 

CAP, fxd, ITlica dielec: 750 pf ±20/0, 100 VDC 930 001 001 

CAP, fxd, plastic dielec: O. 1 ~f ±200/0, 35 VDC 930217009 

DIODE: Replacement Type IN695 943 023 001 

DIODE: 943 083 001 

DIODE: Replacernent Type 1 N702A 943 102 004 

DIODE: ReplaceITlent Type 1 N816 943 105 001 

COIL, Delay Line 991 005 001 --

RES, fxd, caITlp: 10K ±50/0, 1/4 W 932 007 073 

RES, fxd, camp: 2.2 K ±50/0, 1/4 W 932 007 057 

RES, fxd, camp: 1.6 K ±50/0, 1/2 W 932 004 054 

RES, fxd, camp: 6.8 K ±50/0, 1/4 W 932 007 069 

RES, fxd, camp: 3.9 K ±50/0, 1/4 W 932 007 063 

RES, fxd, camp: 1.6 K ±50/0, 1/4 W 932 007 054 
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RIO, R20 

R13 

R14 

R15 

R17 

R21 

R22 

R23A-R23F 

R24A-R24F 

QI-Q7A-Q7F 
1--

TIMING DISTRIBUTOR PAC, MODEL S-21·9, PARTS LIST (Cant) 

ASSY LEVEL 
OEseRI PTION 

AJaJ CJOJEJFJ 
3C OWG NO. 

RES, fxd, camp: 15 K ±5%, 1/4 W 932 007 077 

RES, fxd, camp: 2.7 K ±5%, 1/2 W 932 004 059 

RES, fxd, com~: 47 ohms ±5%, 1/2 W 932 004 017 

RES, fxd, camp: 220·ohms ±5%, lW 932 005 033 

RES, fxd, camp: 20 K ±5%, 1/4 W 932 007 080 

RES, fxd, camp: 1 K ±5%, 1/4 W 932 007 049 

RES, fxd, camp: 91 ohms ±5%, 1/4 W 932 007 024 

RES, fxd, camp: 7.5 K ±5%, 1/4 W 932 007 070 

RES, fxd, camp: 2.2 K ±5%, 1/2 W 932 004 057 

TSTR: Replacement Type 2N965 943 543 004 
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INHIBIT COMPONENT BOARD 

GENERAL DESCRIPTION 

The Inhibit Component Board (Figures 1 and 2) contains the current­

determining resistors and energy-storage capacitors used in the inhibit and 

clear processes, This board provides inhibit and clear currents for'up to 12 

inhibit windings. Bypass capacitors are provided to reduce voltage tran­

sients on the power supply. Table 1 provides the component values and ref­

erence designations for two inhibi t board configurations. 

CIRCUIT DESCRIPTION 

In the inhibit process, current flows from ground to the Inhibit Com­

ponent Board (Figure 3). It is passed through a precision resistor, an inhibit 

line, and another precision resistor to the -18-volt supply. The amplitude of 

the inhibit current is determined by the series resistance of the inhibit wind­

ing and two precision resistors, 

During the memory clear process, current flows from ground to 

the Inhibi t Component Board, through the inhibit line, and a preci sian re si s­

tor to the -18-volt supply, The amplitude of the clear current, determined 

by the series resistance of the inhibit winding and one precision resistor, is 

approximately equal to the sum of the X and Y drive line currents. 

Provision is made on the board for additional resistors. The clear 

and inhibit currents through the memory-inhibit line can be reduced by shunt.;. 

ing the inhibit winding with a resistor, This also serves to terminate the in­

hibit line and reduce transients. The currents through the inhibit line can be 

increased by shunting one of the precision resistors. 

SPECIFICA TIONS 

Frequency of Operation 

The frequency of operation is determined by the input currents. 

Output Waveform Characteristics 

The output waveform characteristics are determined by the input 

currents, 

Current Requirements 

Inhibit Proces s 

-18 V: Nominal inhibit current of 270 rna 
(270 rna) ,N, K 
where N = number of bits inhibited 
(0 to 12 per board) 
K = duty cycle (40% full cycle, 80% split cycle) 



2 

- 6 V: None 

-12 V: None 

Clear Process 

-18 V: Nominal clear current of 600 rna 
(qOO rna)· N . K 
where N = number of bits cleared 
(0 to 12 per board) 
K = duty cycle (1 00/0 max) 

TABLE 1 
COMPONENT VALUES AND REFERENCE DESIGNATIONS 

Inhibit Word Rl R2 R3 R4 
Board Length 3 W, 10/0 1/2 W, 50/0 3 W, 10/0 3 W, 

IBI 128 to 40 100 50 40 
2048 

IB2 4096 40 100 33 33 
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Figure 1. Inhibit Component Board, Model IB 
(Resistor s and Capacitor s) 

Part s Location 
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Figure 2. Inhibit Component Board, Model IB 
(Pin Connections) 
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Figure 3. Inhibit Component Board, Model lB· 
Schematic Diagram 
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REF.OESiG. 

CI, C2 

Rl, R4 

R2 

R3 

INHIBIT COMPONENT BOARD, MODEL IB-I, PARTS LIST 

ASSY LEVEL 
DESCRIPTION 3C DWG NO. 

AJeJCJOJEJFJ 

CAP, fxd: elec TANTalum: 22 J.lf ±20%, 35 VDC 930 217 023 

RES, fxd, wire wound: 40 ohms ±l%, 3W 932 206 410 

RES, fxd, comp: 100 ohms ±5% .. 1/2 W 932 004 025 

RE.S, fxd, wire wound: 50 ohms ±1%, 3W 932 206 411 
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REF. DESIG. 

C1, C2 

R1 

R2 

R3, R4 

INHIBIT COMPONENT BOARD, MODEL IB-2, PARTS LIST 

ASSY LEVEL 
DEseRI PTION 3C DWG NO. 

AJSJCJOJEJFJ 

CAP, fxd, elec TANTalum: 22 J.1f ±200/0, 35 VDC 930 217 023 

RES, fxd, wire wound: 40 ohms ±l%, 3W 932 206 410 

RES, fxd, comp: 100 ohms ±50/0, 1/2 W 932 004 025 

RES, fxd, wire wound: 33 ohms ±10/0, 3W 932 206 440 
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MEMORY NORMALIZER BOARD 

GENERAL DESCRIPTION 

The Memory Normalizer Board (Figure 1) contains a tilne delay cir­

cuit used to normalize control flip-flops in the memory system when power 

is turned on (initially condition the flip-flops to a proper state). It also has 

power supply bypass capacitors and a protection diode to keep the -6-volt 

supply from accidentally going more positive than ground. 

CIRCUIT DESCRIPTION 

The circuit (Figure 2) has a single form A relay contact and an RC de­

lay in the coil circuit. The relay is normally open and permits a positive cur­

rent source, clamped to ground, to be supplied to the output terminals. After 

a delay of approximately 0.1 second (in which time all supply voltages become 

stabilized), the relay contact closes and the voltage at the output terminals falls 

to -6 volts. Th is action frees the control flip-flops for normal operation. 

SPECIFICATIONS 

Input 

DC supply voltage: +12 V, -6 V, -18 V (two) 

Output 

Ground or -6 volts, directed through diodes. The Memory Normalizer 
Board will drive 8 unit loads. 

Power Requirements 

-18 V: 48 rna 

- 6 V: 5 rna (current from supply) 

+12 V: 28 rna 

Total Power (Static Dissipation) 

1.1 W 
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C4 

CRI 

CR2-CR9 

Kl 

Rl 

R2 

R3 

MEMORY NORMALIZER BOARD, MODEL MN-l, PARTS LIST 

ASSY LEVEL o ESCR I PTiON 
AJSJCJOJEJFJ 

3C DWG NO. 

CAP, fxd, elec TANTalum: 47 !-if ± 20%, 20 VDC 930 217 025 

CAP, fxd, elec TANTalum: 100 1J.f ± 20%, 20 VDC 930 216 027 

CAP fxd, elec TANTalum: 200 IJ.f ± 20%, 15 VDC 930 220 317 

DIODE: Replacement type 1 N2069 943 303 001 

DIODE: Replacement type IN695 943 023 001 

. 
RELAY: Replacement type CR Z 1 056 963 002 001 

RES, fxd, camp: 300 ohms ± 5%, lW 932 005 036 

RES, fxd, camp: 390 ohms ± 5%, 1/2 W 932 004 039 

RES, fxd, camp: 560 ohms ± 5%, lW 932 005 043 
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el 

C2,CS 

C3 

C4,C6 

C7 

C8 

C9 

~10 

K::l1, C12 

~Rl,CR2, CR4, 

CRS,CR8,CR 9 

CRll-CRIS, 

CR17 

CR3, CR6, CR7 

CRi6 

~RI0 

~RI8-CR23 

~1,R8,R13 

R2 

R3 

R4 

R5 

R6 

R7,R17 

R9 

RIO 

R 11 

R12 

MEMORY CLEAR DRIVER PAC, MODEL S-103 

ASSY LEVEL 
OESCR I PTION 

AJSJ CJOJEJ FJ 
3C OWG NO. 

CAP, fxd, lTIica dielec: 1000 pf ±S%, 100 VDC 930 011 lS3 

CAP, fxd, ceralnic dielec: 0.01 jJ-f GMV, 7S VDC 930 lS6 001 

CAP, fxd, ITlica dielec: 91 pf ±S%, 100 VDC 930 011 126 

CAP, fxd, plastic dielec: 6800 pf ±100/0, 100 VDC 930 307 227 

CAP, fxd, ITlica dielec: 680 pf ±S%, 100 VDC 930 011 149 

CAP, fxd, ITlica dielec: 820 pf ±S%, 100 VDC 930006151 

CAP, fxd, plastic dielec: O. 1 jJ-f ± 1 00/0, 100 VDC 930 307 239 

CAP, fxd, ELEC Trol ytic: 22 jJ-f ±200/0, 3S VDC 930217023 

CAP, fxd, ELECTrolytic: 2. 2 jJ-f ±200/0, 20 VDC 930 216 017 

DIODE: ReplacelTIent Type 1 N69 5 943 023 00 1 

DIODE: ReplacelTIent Type 1 N816 943 105 001 

DIODE: Replacement Type IN70S 943 102 002 

DIODE: Replacement Type 1 N2069 943 303 001 

RES, fxd, COlTIP: 8.2 K ±50/0, 1/2 W 932 004 071 

RES, fxd, COITlP: 2~ 7 K ±50/0, 1/2 W 932 004 059 --
RES, fxd, comp: 30 K ±S%, 1/2 W 932 004 084 

RES, fxd, COlTIP: 16 K ±S%, 1/2 W 932 004 078 

RES, fxd, COITlP: 7 SO ohlTI s ±50/0, 1/2 W 932 004 046 

RES, fxd, comp: 18 K ±S%, 1/2 W 932 004 079 

RES, fxd, COlTIP: 6.8 K ±50/0, 1/2 W 932 004 069 

RES, fxd, film: 4. 02 K ±20/0, 1/2 W 932 r03 230 

RES, fxd, comp: 220 K ±S%, 1/2 W 932 004 lOS 

RES, fxd, comp: 200 K ±S%, 1/2 W 932 004 104 

RES, fxd, COITlP: 10K ±S%, 1/2 W 932 004 073 
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MEMORY CLEAR DRIVER PAC, MODEL S-103 (Cant) 

ASSY LEVEL 
DESCRIPTION 

AJSJCJDJEJFJ 
3C DWG NO. 

RES, fxd, camp: 3.9K±5%, 1/2 W 932 004 063 

RES, fxd, camp: 1.3 K ±S%, 1,/2 W 932 004 OS2 

RES, £Xd, camp: 20 K ±5%, 1/2 W 932 004 080 

RES, fxd, camp: 470 ohms ±S%, 1/2 W 932 004 0'41 

RES, fxd, camp: 36 K ±S%, 1/2 W 932 004 086 

RES, fxd, camp: 1 K ±S%, 1/2 W 932 004 049 

RES, fxd, caITlp: 27 ohms ±5%, lW 932 OOS 011 

TSTR: Replacement Type 2N404A 943 S19 002 

TSTR: Replacement Type 2N388 943 507 001 

TSTR: Replacement Type CRP-1732A 943 522 001 
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MEMORY CLEAR DRIVER PAC, MODEL S-103 

GENERAL DESCRIPTION. The Memory Clear Driver PAC, model 

S-103, (Figures land 2) contains a monostable multivibrator, a pulse arnplifier, 

and four identical output stages. The PAC can provide up to 500 rna of clear 

current to each of 24 inhibit windings in a magnetic core memory system. The 

clear current provided by the PAC resets all cores to the ZERO state. 

CIRCUIT FUNCTION. The Memory Clear Driver PAC (Figure 3) 

functions quiescently with Q2 on and Q1, Q3, Q4, and Q5 off. The application 

of a positive input pulse triggers the multivibrator which turns off Q2 and turns 

on Ql, Q3, Q4, and Q5. The negative pulse produced at the assertion output turns 

on the NAND gate (Q3). The positive puls.e at the collector of Q3 turns on the 

Q4 transistors, which in turn saturate the Q5 output transistors. 

SPECIFICA TIONS 

Frequency of Operation 

The maximum operating frequency is 5 KC. A memo:r;y clear pulse 

lllust not be applied during the normal memory cycle. After a clear pulse is 

applied, no other pulses s.hould be applied to the system for 200 J-Lsec. This 

precaution will provide the required recovery time for the power supply. Not 

Lnore than 20 clear pulses should be applied in any 1 O-msec period. 

Input 

The input to the multivibrator is a -6-volt to O-volt pulse with a maxi­

n1.um rise tinle of 1 J-Lsec. The trigger input must remain positive at least 

1.5 I-lsec and ITlust be negative for at least 200 J-Lsec prior to triggering action. 

The input loading is 2 W -loads. 

Output 

The multivibrator pulse width is nominally 30 J-Lsec. The assertion 

output will drive 2 W -loads, and the negation will dri ve 4 W -loads. Each 

clear output can provide up to 500 rna of clear current to a memory inhibit 

winding. The output transistors will tolerate an inductive back voltage of 

50 volts. 

1 



Multivibrator Output Characteristics 

a. Assertion output (neg~tive pulse measured from -0.6 volt to 

-4.5 volts), 

2 

Rise time: 1.0 jJ.sec or O. 2 percent of pulse width, whichever 

is longer, 

Fall time: 0.8 jJ.sec (typ) 

b. Negation output. 

R i s e ti me: 0, 5 jJ. sec (typ), 

Fall time: 0.8 jJ.sec (typ). 

Circuit Delay 

(Measured at 10% of voltage input to 10% of output current) 

O. 5 jJ. sec (typ) 
1. 0 jJ.sec (max) 

Output Current Waveform Characteristics 

Rise time: 10% to 90% 

4 jJ.sec (typ) 
5 jJ.sec (max) 

Fall time: 90%' to 10% 

1 0 jJ. sec (typ) 
15 jJ.sec (max) 

Power Requirements 

Quiescent condition: 18 V 

-18 V: 23 rna 
+ 12 V: 1 rna 
- 6 V: 6 rna (clamp current from power supply) 

Output $tage on (duty cycle less than 20%) 

-18 V: 24 rna (not including the 12 amperes of current 
supplied at the inhibit component board) 

+ 12 V: 120 rna 
- 6 V: 864 rna (current into power supply) 
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Figure 3. Memory Clear Driver PAC, 
Model S-103, Schematic Diagram 

5/6 



J 
J 
J 
J 

J 

o 

J 
J 
J 

TRANSFER GATE PAC, MODEL S-169 

GENERAL DESCRIPTION. The Transfer Gate PAC, Model S-169, 

Figures I and 2, contains 12 identical 2-input NAND gates. The PAC is de­

signed to perform parallel loading of regi sters with a minimum of logic and 

exte rnal conne ctions. 

CIRCUIT FUNCTION. The Transfer Gate PAC contains 12 NAND gates, 

Figure 3, arranged in four groups. There is one 2-gate, two 3-gate, and one 

4-gate group. Each group of gates has one common prewired input and one free 

input to each gate. The NAND gate circuits are standard; if both inputs are a 

ONE (-6 V), the output is a ZERO (O V). If either input goes to ZERO, the out­

put becomes a ONE. 

The common inputs can be externally connected to transfer a maxi­

mum of 12 bits of data sirnultaneously. With this arrangement, the data to 

be transferred is connected to the individual input of each gate and a strobe 

input is applied to the comITlon input. Additional S-169 PACs ITlay be used to 

expand the data bit transfer. 

SPECIFICA TIONS. 

Input Loading 

Indi vidual input s: 1 unit load per 
circuit 

ComITlon inputs: 1 unit load per 
gate 

Circuit Delay (ITleasures at -3 V 
averaged over two stages) 

O. 1 ~sec (max) 
O. 06 ~sec (typ) 

Output Drive Capability 

7 unit loads and 400 pf stray 
capacitance 

Total Power 

2.2 W 

Polarization 

None 

Frequency of Operation 

DC to 1 MC (ITlax) 

Output Waveform Characteristics 

Rise tirne: 
Fall time: 

O. 1 ~ sec (typ) 
O. 1 5 ~ sec (typ) 

Curr ent R equir ernents 

-18 V: 120 ITla 
- 6 V: 63 rna (reverse current 

into supply) 
+ 12 V: 8 rna 

Handl e Colo r Code 

None 
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Figure 1. Transfer Gate PAC, Model 5-169, Parts Location 
(Resistors and Transistors) 
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Figure 2. Transfer Gate PAC, Model 5-169, Parts Location 
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PARALLEL TRANSFER GATE PAC, MODEL S-179 

GENERAL DESCRIPTION. The Parallel Transfer Gate PAC, Model 

S-179 (Figures 1 and 2), contains twelve 2-input NAND gates without collector 

resistors and clamp diodes; one 2-gate, two 3-gate, and one 4-gate group. 

These circuits provide a facility for connecting the NAND gates in parallel 

without decreasing the output drive capability (fanout). The gates operate with 

levels, pulses, or with a combination of both. The PAC is designed to perform 

a variety of functions which includes multiplexing of parallel groups of bits; 

parity generation; decoding; and etc. These functions are performed with 

groups of NAND gates connected in parallel. 

NAND gates with parallel collectors perform logic functions as 

follows: 

A 

r--------.----~E 
B 

c 

o 

E = AB v CD 

CIRCUIT FUNCTION. The Parallel Tr-ansfer Gate PAC contains 

twelve NAND gates (Figure 3), arranged in four groups, and one load 

circuit. Each group has one common, pre-wired input and one free input 

to each gate. The NAND gate circuits are standard with the exception of 

the common load circuit; if both inputs are a ONE (- 6 V), the output is a 

ZERO (O-V). If either input goes to ZERO, the output becomes a ONE. 

The load circuit contains a pull-up resistor (to -lBV) anda clamp 

diode (to -6 V). Each gate or group of gates used on the PAC must have 

the load circuit or a similar circuit connected to the output. The load 

circuit connected to the output of the parallel gate groups does not affect 

the fanout. If the inputs are such that only one transistor is conducting, the 
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output will be at zero volt. The maximuITl drive capability, regardless 

of how many collector outputs are jumpered in parallel, is 7 unit loads as 

shown in the following illustration. 
LOAD CIRCU IT 

-lev -6V 

OUTPUT 

-

-

The common inputs can be externally connected to transfer a maxi­

mum of twelve bits of data simultaneously. With thi s arrangement, the data 

to be transferred is connected to the free input of each gate and a strobe input 

is applied to the COITlITlon input. Additional S-179 FACs may be used to expand 

the data bi t transfer. 
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SF ECIFICA TIONS 

Input Loading 

F lee inputs; 1 unit load per circuit 
COITuTIon inputs: 1 unit load per gate 

Circuit Delay (rneasured at -3 V 
averaged over two stages) 

o. 1 p.sec (rnax) 
O. 06 p. sec (typ) 

Output D 1 i ve Capability 

7 unit loads and 400 pf stray capacitance 

Frequency of Operation 

DC to 1 MC (ITlax) 

Output Waveforrn Characteristics 

Rise time: o. 1 P. sec (typ) 
O. 1 5 p. sec (typ) Fall tirne: 

Current Requirernents 

-18 V: 
- 6 V: 
+ 12 V: 

35 rna 
o rna 
8 rna 
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