






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































NAVSHIPS

Q-BMV-5
FLIP-FLOP, MICROCIRCUIT, IMC, SERIES FF1424
ARD FF1524

Description: Series FF1424 and FF1524 Flip-Flops are
rated for performance at 1 mc clock rates in typical digital
system applications. Through appropriate connecting
sequence, these flip-flops may be employed as delay, set-
reset, or as trigger flip-flops.
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Quality Assurance: Manufacturer’s claims.
Bureau approval required prior to use.

Mfr: Intellux, Inc., Goletq, Calif.

Electrical Characteristics

D.C. Supply Voltages: Type FF1424-6 to 9 volts; type
FF1524-6 to 12 volts.

Power Dissipation (Typ): Type FF1424—45 mw at 6 volts;
type FF1524-22 mw at 6 volts.

Fan-Out (Max): 6 each output.

Input Pulse Rep Rate (Nom): 1,000,000 pps
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Output Pulse Fall-Time (Typ): Type FF1424-12 nsecs;
type FF1524—-22 nsecs.
Power Dissipation Range (Type FF1424): See table below.

Supply Volt. Min. Max.
6.0 +5% 39 mw 58 mw
7.5 + 5% 60 mw 92 mw
9.0 + 5% 85.6 mw 133 mw

Power Dissipation Range (Type FF1524): See table below.

Supply Volt. Min. Max.
6.0 £5% 18.5 mw 29 mw
9.0 + 5% 41 mw 65 mw

12.0 +5% 75 mw 115 mw

Environmental Conditions

Oper Temp Range: -55°C to +125°C.

Storage Temp Range: -65°C to +150°C.

Temp. Cycling: Per MIL-STD-202B, Method 102A, Cond. C.
Moisture Resistance: Per MIL-STD-202B, Method 1064,
Fig. 106-2.

Vibration (High Freq.): Per MIL-STD-202B, Method 2044,
Cond. C.

Shock (Med Impact): Per MIL-STD-202B, Method 205B,
Cond. B.

Physical Characteristics

Construction: Hermetically sealed, hybrid thin film and
semiconductor devices.

Size: Standard — 1/2" x 3/8" x 3/8*; Low-Profile (shown)
-1/2" x 3/8" x 1/4".

Weight: Approx. 2 grams.

Leads: Gold plated Dumet, .020” dia. x .300¥ min. length,
spaced on .075" centers.

Remarks: The schematic illustration shown above is that
of a single-input type flip-flop, 6-9V or 6-12V. Three other
circuit configurations are also available in this series with
single-input and reset diode, with single input and clamping
diodes, and with double input. For applications in which
up-down counting is required, an accessory unit is available
for steering the single-input flip-flop shown above.
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Quality Assurance: Manufacturer’s claims.
Bureau approval required prior to use.

Mér: Fairchild Semiconductor, Mountain View, Calif.
Philco Corp., Lansdale Div., Lansdale, Pa.

Electrical Characteristics

Absolute Max. Ratings (25°C Free Air Temp)—

Max. Volt. Applied To Pin 8 (Continuous): 8 volts.

Max. Volt. Applied To Any Input Pin: #4.0 volts.

Max. Power Dissipation: 250 mw.

Max. Volt. Applied To Pin 8 (Pulsed, £1 sec): 12 volts.
Storage Temp: -65°C to +150°C.

Average Power Dissipation (25°C): 12 mw.

Typical Resistors (See Circuit Diagram Above): R, = 1.5K,
R, = 3.6k, R, = 180 ohms, R, = 480 ohms.
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CIRCUIT FOR MEASURING t

1-6+,1i-6-,"1-5+, Ti-5-

GROUND UNUSED
INPUT PINS
PROPAGATION DELAY

500 K
PINI ; !‘5"
PING
I T)-g-
5V
PR T|‘5+
PINS SV
PING
— T)-5-
¢
(T
PIN G AV
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Q-BMV-7
FLIP-FLOP, REED RELAY, ELECTROMAGNETIC,
TYPE RRFF4A2BM

CIRCUIT FOR MEASURING MININUM INPUT PULSE WIDTH

Description: The Type RRFF4A2BM Flip-Flop is an
electromagnetically operated device designed for use in
digital computer applications. Binary counter and shift
register functions can be constructed by interconnecting
four of these flip-flops.

GROUND UNUSED

INPUT PINS
20PF
PULSE 2
VARIABLE DELAY BETWEEN PULSE | AND PULSE 2
WINIMUM PULSE WIOTH
100NS
PN ; I.sv
To+i- Ti-2- '|= + Pl;LSE
PIN2 5V
T12-1-
PIN2 2| T2+
SV
lA
Physical Characteristics =
Package: Similar to TO-5 (shown) or flat pack. Sy - SET CONTACT CONTROLLED BY Y COILS
Construction: All necessary transistors ond resistors are Ry — RESET CONTACT CONTROLLED Y Y COILS
diffused into a single silicon wafer. The individual RTL Ly — LATCH CONTACT CONTROLLED BY X COILS
gates within the logic blocks are inter-connected by metal
over oxide.
Leads: TO-5, gold-plated kovar; flat-pack, gold-clad Quality Asserance: Manufacturer’s claims.
alloy 52. Bureau approval required prior to use.

Weight: TO-5, 1.12 grams; flat pack, not available.
Mfr: Struthers-Dunn, Inc., Pitman, New Jersey
Remarks: For related Milliwatt Micrologic elements and
an explanation of the symbols used in the table above, Electrical Characteristics (At 25°C)
refer toitem Q-ADD-1 “Remarks: *. Output Contacts Avail: X Coil, 1-Form A; Y Coil, 1 Form
A and 1-Form B.
Set Coil Power: 2.17 watts.
Hold Coil Power: 2.43 watts.
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SWITCHING TIME TEST GIRCUIT

vee

PULSE IN

JL 1
ek T

n—

GROUND UNUSED

INPUT PIN
T3-6+
5V .5Y
{ T346-
Test Conditions Limits

Test Pin 1 Pin 2 Pin 3 Pin 4 Pin 6 Pin 7 Pin 8 Min. Max.
1Pin2 Vin Vbot GND Vee 2 lin
IPin3 Vbot Vin GND Vee 21in
VPinb Voft Voff GND Vin Vee Iab
VPinb Von GND GND Vrh Vee Vout
VPinb GND Von GND Vrh Vee Vout
VPin6 Vin GND GND Vrh Ve Vee
VPinb GND Vin GND Vth Vee Vee
[Pin8 GND GND GND Vee i
t(3+6-) GND Pulse in GND Pulse out Vee POns
t(3-64) GND Pulse in GND Pulse out Vee 70ns

Typical Power Dissipation For Basic RTL Circuit: 40 ns.
Typical Power Dissipation For Basic RTL Circuit: Zmw.

Test Data
Test Procedures: Per MIL-M-23700 or MIL-S-19500 and

MIL-STD-750.

Physical Characteristics

Package: Similar to TO-5 (shown) or flat pack.
Construction: All necessary transistors and resistors are
diffused into a single silicon wafer. The individual RTL

Supplement 1=April 1966

gates within the logic blocks are interconnected by metal
over oxide.

Leads: TO-5, gold-plated kovar; flat pack, gold-clad alloy
52.

Weight: TO-5, 1.12 grams; flat pack, not available.

Remarks: For related Milliwatt Micrologic elements and an
explanation of the symbols used in the table above, refer to
item Q-ADD-1 "Remarks: *.
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Input: One standard load. Output is at 0" level when
input is at +0.5 volt or less, output is at *1" level when
input is at +3 volts or greater.

Output Rise Time: *Less than 10 nsec.

Output Fall Time: *Less than 10 nsec.

Output Delay Time: *15 nsec.

Output Amplitude: +0.5 volt or less to +3.5 volts or more.
Output Loading: 10 standard loads or 30 ma sink or 30

ma source.

Physical Characteristics

Case: Epoxy filled Diall.

Leads: Fifteen, gold-flashed, beryllium copper leads
0.015* dia. by 0.3" long. (Nickel leads avail.)
Volume: 0.041 cu. in.

Environmental Conditions
Oper Temp: —55°C to +125°C.
Meets applicable portions of MIL-STD-202.

*When driven from source with rise and fall less than 10
nsec.

Q-EXP-1
EXPANDER, GATE, MILLIWATT MICROLOGIC, TYPE
921

Description: The Type 921 Gate Expander is a double
qate without the node resistors. Its output terminals may
be connected in parallel to those of a dual gate or a gate to

increase the fan-in capability of the circuits. See Remarks.
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Quality Assvrance: Manufacturer’s claims.
Bureau approval required prior to use.

Mfr: Fairchild Semiconductor, Mountain View, Calif.
Philco Corp., Lansdale Div., Lansdale, Pa.

Electrical Characteristics

Absolute Max. Ratings (25°C Free Air Temp)—

Max. Volt. Applied To Pin 8 {Continuous): 8 volts.

Max. Volt. Applied To Any Input Pin: +4.0 volts.

Max. Power Dissipation: 250 mw,

Max. Volt. Applied To Pin 8 (Pulsed, £1 sec): 12 volts.

Storage Temp: -65°C to +150°C.

Average Power Dissipation (25°C): No power flowing.

Typical Resistor {See Circuit Diogram Above): R, = 1.5k.

NOTE: When a dual gate or a gate is used with the

expander, the following rules apply—

1.) Pin 8 of the Expander must be connected to Vce.

2.) The input load factor of the expanded gate is 1.33.

3.) The output drive factor of the expanded gate is de-
creased by .5 load for every node added.
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§ 3 2 3 ! Parameter Min. Typ. Mox.

|
A 50 Q6 B
Oper Supply V (Vce) 3.0v 4.0v
25PF 25PF Network Dissipation/Inverter (Note 1):
Ta = 25°C, N = 0, ON condition
VCC =3.0v 9mw
Vee = 4.0v 16 mw
Ta = 25°C, N = 10 (4 c.p. terminals)

= 50% duty cycle:
Vee = 3.0v 11l mw

Vee =4.0v 22 mw
: " Loading/Inverter:
| K DC Fan-out N + (Note 2) 10
3 % N- 10

X
? Loading for 4 inverters in parallel:
cC
18
p
3

DC Fan-out N + (Note 2) 40
N - 40
Input voltage that will insure Logical
0 at output: 1.5v
Input voltage that will insure Logical
1 at output: 0.3v

Output Voltage:
Logical 1 (off level) {Vin = 0.3v) (Vce-
DC Fan-out N + =10 or I (load) =
5 ma 1.3v
Logical 0 (on level) (Vin = 1.5v)
DC Fan-out N - =10 or:

o50F I (sink) = 2.5 ma at Ta =-55C 0.3v
(L I (sink) = 1.9 ma at Ta = +125°C 0.3v
; B o g
3 p 4 5 =_G"D " ; Note 1: Network power dissipation is the power supplied
from the Vce supply.
Note 2: An N+ load requires the output to supply current.
An N- load requires the output to sink current.
Quality Assurance: Manufacturer’s claims.
Bureau approval required prior to use. Physical Characteristics
Construction: Semiconductor network mounted in a glass-
Mfr: Texas Instruments, Inc., Dallas, Texas to-metal hermetically sealed package.
Leads: Ten gold-plated kovar leads, 0.012% x 0.004*,
Electrical Characteristics spaced typically 0.05” apart.
Max. Supply Voltage: 8 volts. : Insulation: Mylar insulators are available.
Max. Input Voltage: 8 volts. Weight: 0.1 gram.

Max. Oper Amb Temp Range: -55°C to +125°C.

Max. Storage Temp: -85°C to +150°C.

Electrical Characteristics Table (Ve = 3v to 4v, Ta=-55C
to +125°C, Logical 0 = Low Voltage, Logical 1 = High
Voltage)
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NAVSHIPS

I‘—__ 1.000 ———1 Iq—u'—o.zoo

T

N

Quality Assurance: Manufacturer's claims.
Bureau approval required prior to use.

Mfr:  Sprague Electric Co., North Adams, Mass.

Electrical Characteristics

Max Supply Voltages: +15, -8 volts.

Max Input Voltage: 8 volts.

Max Oper Amb Temp Range: -55°C to +125°C.
Pwr Consumption: 35 mw.

Propagation Delay: 12 nsec.

Logic: Diode transistor.

Fan-In: 15

Fan-Out: 4

Noise Voltage Margin: +0.5 volt with F.O. =4
Max Storage Temp: -55°C to +150°C.

Supplement 1~April 1966
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Parameter Condition Typ. Units
Network Con-
sumption ON,N=0 36 mw
N=4 42 mw
50% Duty Cycle, N=0 3 mw
N=4 3% mw
Fan-Out 25°C 8
-55°C to +125°C 4
Signal Levels -55°C to + 125°C In Out
N =1 Logical 1 >+1.4 <+0.4 volts
N=4 >+1.8 <+0.4 wvolts
N =1 Logical 0 <+1.0 >+5.8 volts
N=4 <+1.4 >+5.8 volts
Switching Characteristics at 25°C
Delay Time N=1 10 nsec
N=4 il nsec
Rise Time N=1 55 nsec
N=4 50 nsec
Storage Time N=1,N=4 5 nsec
Full Time N=1 9 nsec
N=4 19 nsec
Propagation
Delay N=1,N=4 10 nsec

Physical Characteristics

Construction: Hybrid thin-film. Encapsulation in an

epoxy-filled premolded case.

Leads: Nine, #28 AWG tinned nicke! leads 0.600 min.

length.

Q-NAND-4

NAND/NOR-GATE, TYPE B-12001

Description: The Type B-12001 is a low power DTL

NAND/NOR element featuring a high speed-to-power ratio

with high noise immunity over the temperature range.
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Quality Assuronce: Manufacturer’s claims.
Bureau approval required prior to use.

Mfr: Hoffman Semiconductor, E1 Monte, Calif.

Electrical Characteristics

Power Supply Voltage (Absolute Max, Rating): V. =+8V.
Input Signals (Absolute Max. Rating): +6V.

Oper Temp (Absolute Max. Rating): -55°C to +125°C.
Storage Temp (Absolute Max. Rating): -55°C to +150°C.
Power Dissipation: 25 mw at Vec = +5.5V.

Operating Power Supply Voltage: +4V to +6V.

Average Propagation Delay: 25 nsecs at Veg=+5.5V.
Oper Frequency: 0 to 10 me at 125°C.

Typical “Zero” (Low) Level Voltage: 0.35V at N =10,
and Ve = +5.5V.

Typical "One” (High) Level Voltage: 3.5V at N =10,
and Ve = +5.5V.

Physical Characteristics

Construction: Fabricated on a monolithic silicon substrate
using planar epitaxial techniques. Standard unit package

Supplement 1—April 1966
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is the ten-pin TO-5 header and cap (shown above). High-
density packages are also available; low-profile square
unit with stubby pins on cne side only, low-profile cold
welded unit with stubby pins on one side only, and the low-
profile square unit with stubby pins arranged axially on
opposite edges.

Leads: Gold-plated dumet.

Q-NOR-2 _
NOR OR NAND GATE, NETWORK , SEMICONDUCTOR

Description: These semiconductor networks are high fan-
in RCTL qates designed to function as either a positive
NOR gate or a neqative NAND gate. (Sprague-Types US-
0102A and US-0103A; Texas Instruments—Types SN512
and SN513). The type US-0103A/SN513 is a high fan-out
device capable of driving up to 25 loads.

le—— 0255 —] -j le— 0.035

>’<—o.013mn.

]
A

-
ﬁ’

PORTION OF GIRCUIT WITHIN
DOTTED AREA APPLIES TO
TYPES US-0103A AND SNSI3 ONLY.
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the Type 921 Expander {see Q-EXP-1) to increase its fan-
in capacity. See Remarks.
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=

%
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!

Quality Assurance: Manufacturer’s claims.
Bureau approval required prior to use.

Mfr: Fairchild Semiconductor, Mountain View, Calif.
Philco Corp., Lansdale Div., Lansdale, Pa.
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Electrical Characteristics

Absolute Max. Ratings (25°C Free Air Temp)—

Max. Volt. Applied To Pin 8 (Continuous): 8 volts.

Max. Volt. Applied To Any Input Pin: +4.0 volts.

Max. Power Dissipation: 250 mw.

Max. Volt. Applied To Pin 8 (Pulsed, <1 sec): 12 volts.
Storage Temp: -65°C to +150°C.

Average Power Dissipation {25°C): 4mw.

Typical Resistors (See Circuit Diagram Above): R, =1.5K;
R, = 3.6K.

_.I 500 l__ GROUND
M UNUSED

INPUT PINS

t-7+
t47-

3
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Quality Assvrance: Manufacturer’s claims.
Bureau approval required prior to use.

Mfr: Varo, Inc., Garland, Texas

Electrical Characteristics
R: 47,000 ohms. (See Remarks)

Re: 10,000 ohms. {See Remarks)

Ecec: +20 volts.

E bias: -6 volts.

Vin: 15 volts (at 0.1 gsec rise and fall time).

Collector Load: 47,000 ohms returned to ground.

NOTE: Under the above test conditions, the circuit will
operate as follows:
0°C to +100°C

Vout 16V

Max. rise time 1 psec
Max. fall time 0.5 psec

-55°C t0 +100°C
Vout 16V

Max. rise time 1 psec
Max. fall time 1 psec

Physical Characteristics

Case: Epoxy filled Diall

Leads: Nine, gold-flashed, beryllium copper leads 0.015"
dia. by 0.3* long. (Nickel leads avail.)

Volume: 0.03 cu. in.

Environmental Conditions
Oper Temp: -55°C to +125°C
Meets applicable portions of MIL-STD-202.

Remarks: Values for R and Rc may be provided within a
wide range of resistances to suit the voltage, current,
temperature, and speed requirements of systems which re-
quire NOR circuits.
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Q-OR-1
EXCLUSIVE OR/HALF ADDER, TYPE UC-1004B

l-———— |.ooo———| H— 0.200

0.400
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__| E_‘ 7
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2 L 4 8
O ¢ Q0TI 0
| —
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al y
12.3% 47K
-3
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Quality Assurance: Monufacturer’s claims.
Bureau Approval required prior to use.

Mfr: Spraque Electric Co., North Adams, Mass.

Electrical Choracteristics

Max Supply Voltages: +15, -8 volts.

Max Input Voltage: 8 volts.

Max Oper Amb Temp Range: -55°C to +125°C.
Pwr Consumption: 130 mw, max.

Propagation Delay: 20 nsec.

Logic: Diode transistor.

Fan-Out: 5

Noise Voltage Protection: 0.5 volt.

Max Storage Temp: -55°C to +150°C.
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SWITCHING TIME TEST CIRCUIT

F0600

GROUND
UNUSED
INPUT PINS

t-1- —T- 47+
5V 5
1 ] ¥
Test Conditions Limits
Test Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin 7 Pin 8 Min. Max
1Pinl Vin Vbot Vbot GND Vbot Vee Iin
1Pin2 Vbot Vin Vbot GND Vbot Vee Iin
IPin3 Vbot Vbot Vin GND Vbot Vee lin
1Pin5 Vbot Vbot Vbot GND Vin Vee lin
IPin6 Voff Voft Voft GND Voft Vin Vee Ia3
IPin7 GND GND GND GND GND Voif Vin Vee a4 Tam
VPinb Von GND GND GND GND Vee Vout
VPinb GND Von GND GND GND Vee Vout
VPinb GND GND Von GND GND Vee Vout
VPin6 GND GND GND GND Von Ve Vout
VPin6 Vin GND GND GND GND Vece Vce
VPin6 GND Vin GND GND GND Vee Vee
VPin6 GND GND Vin GND GND Vee Vce
VPinb GND GND GND GND Vin Vee Vece
VPin7 GND GND GND GND GND Von Vee Vout
VPin7 GND GND GND GND GND Vin Vee Vce
IPin8 GND GND GND GND GND Vil 11
t(1-7-) Pulse in  GND GND GND GND Pulse out  Vcc T0ns
t{1+74) Pulsein  GND GND GND GND Pulse out  Vcc 90ns

Typical Propagation Delay For Basic RTL Circuit: 40ns.
Typical Power Dissipation For Basic RTL Circuit: 2mw.

Supplement 1=April 1966
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Parameter Condition ~ Min. Typ. Max.
Network Consumption 3
Fan-Out, Exclusive OR 5
Fan-Out Aux. Outputs 4
In. V to Ensure Turn-On Ta=125C  1.15
Ta=-55C 1.6
In. V toEnsure Turn-Off Ta=125C 0.22
Ta=-55C 0.40
OFF Level Qut. V
Aux. Outputs Ta = 125C,
N=0 2.2
Ta = 125C,
N=4 1.15
Exclusive OR Qutput Ta =125C,
N=0 2.5
Ta = 125C,
N=5 1.15
ON Level Out. V Ta=125C 0.22
Ta=-55C 0.40

Physical Characteristics

Construction: Diffused silicon monolithic. Hermetically-
sealed in glass-to-metal flat package.

Leads: Ten gold-plated kovar leads spaced typically
0.050" apart.

Weight: Approx. 0.1 gram.

Remarks: The network above (Sprague Type US-0105 and
Texas Instruments Type SN515) has three different output
functions available. A positive input on lead 1 or 2 results
in a negative output on lead 6. The same condition exists
for input leads 4 or 5 and output lead 10. If a positive
level exists on lead 1 or 2 and also on lead 4 or 5, then
the output at lead 8 will be positive. This cutput will be
negative for all other combinations of inputs.

Q-PUS-1
SHAPER, PULSE, MODEL 8205

Description: The Model 8205 Pulse Shaper utilizes thin-
film technology combined with silicon planar epitaxial
devices operating in a saturated mode to provide fast rise
and fall pulse shaping. Normal and inverted outputs are
provided.

Supplement 1-April 1966

0967-031-1010

I 71 [
; =
+ T
A
[ amd"A"A% !
»l le
gl Iy
|
LAY
5 oM oOn [e]) o7 o8 10
+6V INV. N -3 43V GND.  NORM.

ouT.

Quality Assurance: Manufacturer’s claims.
Bureau approval required prior to use.

Mfr: Varo, Inc., Garland, Texas

Electrical Characteristics
Power Requirements: +6 volts at 21 ma; +3 volts at -7
ma; —3 volts at 1 ma.

Input:
more.

ouT.

1 standard load, +0.5 volt or less to +3.5 volts or

Output Amplitude: +0.5 volt or less to +3.5 volts or more.
Output Loading: 4 standard loads (normal output); 3

standard loads (inverted output).

Physical Characteristics
Case: Epoxy filled Diall.
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