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XCRA201
SOCKET. CRYSTAL ASSEMBLY, SUBMINIATURE,
AUGAT NO. SERIES 8004-1G6

Application: Developed for use as a socket assembly for
holding the subminiature size crystal (HC-18/U with

0.040 inch diameter pins). Allows easy insertion of crystal
and removal of without resorting to adjusting screws on
latches.

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

Mfr. : Augat Bros. Inc., Attleboro, Mass.

Physical Characteristics

Contact Holding Insul. Fig.
Augat No. Plating Clip Material Material No.
8004-1G1 Gold over  Beryllium Telfon 1
silver copper
8004-1G5 Cadmium Steel Nylon 1
8004-1G2 Gold over  Beryllium Telfon 1
silver copper
8004-1G6 Cadmium Steel Nylon 1
8004-1G3 Gold over  Beryllium Telfon 2
silver copper
8004-1G7 Cadmium Steel Nylon 2
8004-1G4 Gold over  Beryllium Telfon 2
silver copper
8004-1G8 Cadmium Steel Nylon 2

Holding Clip Materials: Beryllium Copper Alloy 25 per
QQ-C-533, heat treated to 15N 73-79, Cadmium plated per
QQ-P-416A, Class 2, Type 11, Golden Iridite Annealed
Carbon Steel SAE 1065, per MIL-S-17919(NAVY) No. 4,
heat treated to (15N) 80-83, Cadmium plated per QQ-P-4164,
Class 2, Type 11, Golden Iridite

Weight: 0.003 Ib.

Contacts: Phosphor bronze, spring temper per MIL~-B-832,
silver and qold plated, or cadmium plated (see chart above)
Mounting: Horizontal

0967-031-1000 SOCKETS

Test Data

Breakdown Voltage: At 50,000 ft. altitude, 500 volts, a.c.
Capacity to Ground (contact to holding clip): 0.5 pf at

1 ke.

Contact Resistance (with 0,040’/ dia. pins inserted):
0.015 ohm at 30 millivolts

Vibration: With crystal mounted 2000 c. p. s..at 30g's,
vibrating in plane parallel to axis of insulators for 1 hr.
{no movement of crystal or damage to assembly).

Temp. Range: -65° to +200°C., Result: No loosening
of insulators within clip or contacts within insulators

Salt Spray: 20% salt spray at 95°F, for 100 hr., Results:
No breakdown of plating or damage to base metals

Remarks: After the crystal has been inserted into the
holder, it will not 1ocosen due to severe vibration.
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XF101
FUSEHOLDER, MINIATURE, TYPE FHN42W

Application: Designed to accommodate a miniature plug-
in style FMOL (Refer to F101) fuse.

Quality Assvrance: Per specification MIL-F-19207A
(SHIPS).
Preferred part per MIL-STD-242E.

Mfr: QPL Vendors MIL-F-19207A(SHIPS).

Electrical Characteristics

Rating: 5 amps, 125 volts.

Contact Resistance: 0.004 ohm - 1 amp at 30 volts dc.
Temp Rise: 45°C max.

Fuse Accommodation: (Refer to F101) Plug-in style
FMOl per MIL-F-23419/1.

Physical Characteristics

Body and Knob Material: Meets or exceeds the arc-
resistance, ignition time and burning time characteristics
of type MAI-60, MIL-M-14.

Contact Surfaces: 0.0003 in. min. silver plating per
QQ-S-365.

Max. Panel Thickness: 1/8 in.

#0"Ring: Per MIL-G-18586, Class 2

Degree of Enclosure: Watertight.

Terminal Length: 3/16 in.

Test Data

Endurance: 500 cycles (cycle ~ insertion and removal
of dummy fuse).

Thermal Shock: Per MIL-STD-202, Method 107, Cond.B.
Vibration: Per MIL-STD-202, Method 201A, Cond. C.
Mechanical Shock: Per MIL-F-19207, Method 1.

Short Circuit Test; 3000 amps at 125 volts ac; 10, 000
amps at 28 volts dc.

249
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XF201
FUSE POST, INDICATING, SINGLE, TYPES FHLI7G
AND FHL18G

Application: Designed for use in electrical circuits where
fuse blow is indicated by a glowing neon or incandescent
lamp mounted in the fuse post.
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Quality Assurance: Per specification MIL-F-19207A
(SHIPS). Preferred parts per MIL-STD-242E.

Mfr: QPL Vendors MIL-F-19207A (SHIPS).

Electrical Characteristics

C arrent Rating (Max): 20 amps

Indicator Circuit: Type FHL17G, neon lamp; type FH18G,
incandescent lamp.

Neon Lamp: Type NE-2E, 65 volts, ac—.002 amp.
Incandescent Lamp: Industry No. 1764, 28 volts—.04 amp.

Style Voltage Range Current Range  Resistor
FHL17G 90-250V 1/5000-20A 120K ohm
FHLI8G-1 12-22V 2/10-20A Short. Wire
FHL18G-2 23-33V 1/20-20A 330 ohm
FHL18G-3 3445V 1/32-20A 700 ohm
FHL18G-4 46-60V 1/32-20A 1200 ohms
FHL18G-5 61-80V 1/100-20A 1750 ohms
FHL18G-6 81-90V 1/100-20A 2000 ohms

Fuse Accomodation: 1-1/4 x 1/4, styles F02 and FO3 per
MIL-F-15160.

0967-03,-1000 FUSE PORT
Physical Characteristics

Body and Knob Base Material: Diallyl phthalate, MIL-M-14,
Type SDG-F.

Knob Lens Material: Polycarbonate.

Knob Color: Type FHL17G, clear; type FHL18G, amber.
Current Carrying Metal Parts: Per QQ-3-365, Type 1I,
Grade B, .0003" min. silver plate.

Hex Nut: Steel, .0005” min. zinc and chromate treat.
Lockwasher: Steel, .0005" min. zinc and chromate treat.
Gasket: Neoprene.

“QO" Ring: Buna “N”.

Thread: 5/8-18 threads.

Terminal Shape: Optional

Mounting Hole: 5/8" diq, flat on one side.

Max Panel Thickness: 1/8".

Degree of Enclosure: Dripproof

A 4

Remarks: Knob design provides a non-interchangeability
feature between the two types of fuse posts.

XF202
FUSEHOLDER, INDICATING, DUAL LAMP, SERIES 70

Application: Designed for use in airborne, seaborne,
missile electronic communications and ground support
equipment.

Quality Assurance: Per specification MIL-F-19207. Bureau
approval required prior to use.

Mfr: Master Specialties Co., Gardena, Calif.

Electrical Characteristics

Voltage Rating (DC): 12 to 90 volts

Voltage Rating (AC): 115 volts

Current Rating: 20 amp, max.

Incandescent Lamp: Two T1-3/4 midget flanged baseper
MS-25237. Master Spec. Code No.~Cl, 6 volts; C2, 12
volts; C3, 28 volts.
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Neon Lamp: Two per Master Spec. P/N MSC115-3, Code
No. -C4, 115 volts ac neon with resistor; C10, 115 volts
ac neon without resistor. ’

Circuitry: Two basic circuits available as follows:
Resistance Limiter: Utilizes the industry standard fuses
1/4* dia. x 1-1/4" 1q.

Fuses to 125 volts and up to 20 amps may be used with
this circuit.

Isolated Lamp/Fuse: Uses GLD type “pop-out” fuse,
which allows lamp circuit to be completely isolated from
fuse circuit. Separate power supplies or different voltages
may then be used to provide maximum design flexibility.
GLD fuses to 125 volts and from 3/4 to 5 amps may be
used with this circuit.
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Physical Characteristics

Terminals: Four, pierced soldering tabs.

Terminal Finish: Gold plated per MIL-G-45204.
Acceptable Wire Sizes: Lamp terminals A and B will
accept three No. 20 AWG leads; fuse terminals C and D
will accept one No. 12 AWG lead.

Fuse Dim.: Will accomodate one 1-1/4" lq. x 1/4" dia.
fuse in accordance with MIL.-F-15160/02 and /03.
Lenses: Front lens is transparent amber capable of accept-
ing legend wording.

[“ffuser: Clear with diffused surfaces.

Materials:

Molded Parts: Molded Lexan meeting flammability test
requirements of Fed. Spec. L-P-406b, method No. 2021,
Glass Fiber Filled Diallyl Phthalate GDI-30F per
MIL-M-19833A.

0967-031-1000 FUSE PORT
Current Carrying Parts: Brass per QQ-B-613A or QQ-B-
626A, Beryllium Copper per QQ-C-530, Phosphor Bronze
per QQ-P-330, Gold Plated per MIL-G-45204.

Other Parts: Stainless Steel per QQ-W-423 or MIL-S-5059A
or MIL-S-7720, Passivated per MIL-5-5502.

Environmental Conditions
Corrosion: All materials used are protected against cor-
rosion by suitable finishes.

Test Data
Mechanical Shock: Meets requirements of MIL-F-19207,
Method II.
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xQiol
SOCKET, TRANSISTOR, SERIES 05-3300

Application: Multi-purpose sockets designed for

3-pin transistors with in-line pins, or for 3 or 4 pins on
a 0.200-inch diameter pin circle, accommodating
triangular or round pin config.

i

SOCKET FOR MOUNTING RING ASSEMBLY

T Yo -

354
SOCKET WITH FLAT SADOLE

Quality Assvrance: Monufacturer’s claims
Bureau approval required prior to use

M#s: Elco Corp., Phila, Pa.

Physical Characteristics

Contact Length: 3/16'/,

Mounting: Sockets available for mounting with flat
saddle or mounting ring in standard wiring applications;

0967-031-1000 SO0CKET»

stand-off type mounting also available for use in
printed-wiring applications.

Contact Material: Beryllium copper.

Finish: Silver plated with qold flash.

Insulator Material: Mica-filled phenolic per MIL-M-14,
type MFE.

Environmental Conditions
Salt Spray: QQ-M-151A.

Test Data

Max Voltage Rating: 1200 volts rms.

Contact Resistance; Max: 0.03 ohm.

Current Rating: 1 ampere.

Dielect Withstanding Volts: 1200 volts rms at sea
level; 400 volts rms at 3.4 inches Hg.

Insulation Resistance (Dry): 1000 megohms min.

XQ102
SOCKET, TRANSISTOR, TYPE 22-11

Application: For use as a device for mounting tran-
sistors’ that have 4 prongs equally spaced around a
.20"'dia. circle base that includes a base tab for socket
alignment.

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

—Mfr: Grayhill, Inc., La Grange, il

Physical Characteristics

Size: Hub, .35 dia x .28 max. socket overall thickness.
Base flange mtg. dimensions is .57 between centers.
Socket Material: Molded mica-filled phenolic per
MIL-M-14, type MFE.

Contact Material: Beryllium copper.

Mounting: Mounts with #2 screws or rivets. Under
chassis mounting. Fits through 3/8" diameter drilled or
punched hole.

Contact Finish: Silver plated with gold flash.

Contact Type: Wrap around.
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Environmental Conditions
Max Oper Temp: 250°F
Material: Molded mica-fill.

Test Data
Contact Resistance, Max: 0.0045 ohm.
Min: 0.0035 ohm.
Dielect Withstanding Volts: 3000 volts rms, ac,
minimum,
Insulation Resistance: 200,000 megohms.

Remarks: Lead fits on 100 mil grid for printed cir-
cuits. Top face has key ribs for alignment with
transistor tab.

XxQio03
HOLDER, TRANSISTOR, UNIVERSAL SPRING HAT
TYPES 9005-1G1 and 9005-1G2

Application: The device serves a dual purpose as a spring-
tensioned holder having the properties of /‘heat sink'’ ac-
tion. Designed for use inelectronic equipment in circuitry
where any of 800 different types of transistors and diodes
can be accommodated. This also includes various case
sizes in either a round or oval configuration.

SPRING HAT HOLDER

ACCOMMODATES EITHER ROUND OR OVAL CASES

0967-031-1000 SOCKETS

N Rl
RADIATOR EXTENSION SPRING

ADJUST FOR 253 TO 50%
SPRING EXTENSION OVER
TRANSISTOR i

MOUNTING PANEL BASE INSULATOR
(OPTIONAL SEE
PART NUMBERS)

ILLUSTRATION OF ASSEMBLED UNIT

FIGURE 2.
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SPRING HAT ASSEMBLY

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

M#r:  Auqat Bros. Inc., Attleboro, Mass.

Physical Characteristics

Radiator Material: Aluminum alloy 1100-0 per QQ-A-561
Radiator Finish: Black anodized per MIL-A-8625

Approx Radiating Area: .75 sq. in.

Spring Material: Stainless steel, Comp FS302,

Cond. B, per QQ-W-423, Passivated per MIL-STD-171 (ORD)
Base Insulator Material: Glass-Epoxy Laminate,
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Type GEB per MIL-P-18177B (max oper temp of base
insulator 475°F)

Transistor or Diode Case: Round or oval

Mounting Hardware: No. 2 machine bolt or rivet 0.086*
dia, qty. two (2}

Spring Hat Assembly Without

Base Insulator: Augat No. 9005-1G2

Spring Hat ..ssembly With

Base Insulator: Augat No. 9005-1-G2

Spring Hat Holder Will Hold: JEDEC Cases, round types:
TO-1, TO-2, TO-5, TO-7, TO-9 and TPO-12; Oval cases,
all cases up to 0.190’" max thickness and up to .50’' high
Bases: Types E4-13, E3-14, E3-15, E3-18, E4-24, E3-25,
E4-31, E3-32, E2-33, E3-38, E3-39, E3-44, E4-48, E3-51,
E3-53 and E4-34

Hat Construction (Radiator): Nine fins approx .025'/ high,
which allows more area for dissipating heat

Base Insulator: Provides complete electrical isolation
from the chassis for the mounted transistor or diode.
Extension Spring: Adjust for 25 to 50% spring extension
over transistor (See Figure 1)

Enviroamental Conditions
Thermal Conductivityat 25°C: 0.53 cal/CM/CM?/ °C/sec

Kemarks: The’knee action’’ spring design enables the
technician to replace the transistor without resorting to
any disassembly procedures, but careful manual control of
removal or insertion of the part should be exercised by the
technician to avoid damage to part.

0967-031-1000
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210
TWIN-T NETWORK, PARALLEL-T NETWORX

SERIES F

Application: Elimination of harmonics in a

demodulator signal. Other uses include sweep frequency
marker, low-pass filter, band-pass filter, and power-
‘supply filter.

g

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

Mfr: T.T. Electronics, Inc., Culver City, Calif.

Electrical Characteristics

Voltage Rating: 100 volts, dc (standard)

Network Impedance: See Remarks.

Source Impedance: See Remarks.

Attenuation: 63 db min.

Null Freq: See Remarks.

Rejection Freq: 30, 60, 120, 400, and 800cps. Other
frequencies are also available.

0967-031-100 TWIN

Physical Characteristics

Weight: Less than 1 ounce.

Mounting: Stud type or plug-in unit type.

Mounting Clearance: 7/16''.

Sealing; Hermetically sealed.

Terminals: Solder type.

Component Parts:. Resistors, deposited carbon; capacitors,
Mylar or sivered mica.

Plug-in Unit Types: Upon request.

Studs: 6~32 x 11/16.

Case: Drawn steel.

Construction: Network is encapsulated in epoxy resin.

Test Data
Feedback Properties: Null frequency is amplified; other
frequencies are attenuated.

Remarks: Style or  Null Freq. Formula
Model (CPS) R, 10°Ohms

F10 30 53
Fl4 60 27
F20 120 13
F27 400 4
F35 800 2
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INTRODUCTION NAVSHIPS 0967-031-1000

Identification Codes

Integrated Circuit Devices are identified by identifica-
tion codes for convenience in referencing when correspond-
ence concerning these parts is necessary. Each identifi-
cation code consists of a capital letter, mnemonic abbrevia-
tion, and an arabic number. The capital letter portion of
the code indicates the major element/s in the device (V-
vacuum tube, Q-transistor, etc), the mnemonic portion in- '
dicates the function of the device (AMP-amplifier, OSC-
oscillator, etc), and the arabic number distinguishes the
device from others of the same type.

The table below lists the types of integrated circuit
devices covered in this handbook.

INTEGRATED CIRCUIT DEVICE CATEGORIES AND
IDENTIFICATION CODE INDEX

IDENTIFICATION
TYPE OF DEVICE CODE
A
Amplifier Q-AMP-1
Amplifier Q-AMP-2
Amplifier Q-AMP-3
Amplifier Q-AMP4
Amplifier Q-AMP-5
Amplifier Q-AMP-6
B
Bistable Multivibrator (Flip-Flop) Q-BMV-1
Bistable Multivibrator (Flip-Flop) Q-BMV-2
D
Demodulator Chopper Q-DEM-1
Demodulator Chopper Q-DEM-2
Demodulator Chopper Q-DEM-3
Detector, Level Q-DET-1
E
Emitter Follower Q-EF-1
G
Gate, Steering X-GTN-1
M
Menostable Multivibrator Q-MMV-1
N
NAND-Gate Q-NAND-1
NAND (or NOR) - Gate Q-NAND-2
NOR-Gate Q-NOR-1
)
Switch, Low Level Q-SW-1

Switch, Write Q-SW-2

PART 1I
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ITEM

AMPLIFIERS

Silicon Nanocircuit, NC-12
Microminiature, 84 DB
Microcircuit, Model 8201
Microcircuit, Model 8502
Type SN342A

Types SN521, SN522
BISTABLE MULTIVIBRATORS
Silicon Nanocircuit, NC-8C
Type 13, Series A
DEMODULATORS

Type SN354A

Type NS8000

Type NS8003
DETECTORS

Type SN33€A

EMITTER FOLLOWER GATES
Type 12, Series A
GATES

Silicon Nanocircuit, NC-9

MONOSTABLE MULTIVIBRATORS

Type 15, Series A

HAND GATES

Silicon Nanocircuit, NC-11
Type 10, Series A

NOR GATES

Silicon Nanocircuit, NC-10
SWITCHES

Type SN340A

Type SN345A
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Q-AMP-1
BUFFER AMPLIFIER, SILICON NANOCIRCUIT, NC-12

Description: The NC-12 digital Butfer Amplifier is a
conventional direct-coupled two-stage amplifier capable of
operation up to 12 mc. Featuring a clamped output to de-
fine the output voltage, it is widely used in digital logic
systems for resetting large numbers of flip-flops and
signal busses as well as driving relays, solenoids and
highly capacitive loads such as coaxial cables. Employ-
ing planar passivated epitaxial microtransistors and
microdiodes, as well as planar passivated resistars, the
NC-12 Nanocircuit can replace many conventionally
packaged buffers and amplifiers.
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Quality Assurance: Manufactuwrer’s claims.
Bureau approval required prior to use.

Mfr: General Instrument Semiconductor, Div. of General
Instrument Corp., Newark, N. J.

Specifications

All values are nominal design centers at 25°C.
VCC: +12 volts

VCL: +4.2 volts

Logic Levels: +0.3 volt and +5 volts

0967-031-1000

AMPLIFIERS

*Max. Qutward Drive Avail: 70 ma at 5 volts

Max. Inward Drive Avail: 120 ma
Max. Power Dissipation: 200 milliwatts
Max. Rep. Rate: 12 megacycles

*With external 100 ohm resistor.

Q-AMP-2
AMPLIFIER, MICROMINIATURE, 84 DB, TYPE UC-1501A

AMPLIFIER
TYPE
UC-15004 8408
+ ANPLIFIER
WIRING TYPE
o BoaRD UC- 1501
\  CODEF

1
'
i
i
1
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Quality Assurance: Manufacturer’s claims.
Bureau approval required prior to use.

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

Electrical Characteristics

Frequency Response: 3000 cps to 0.25 mc (3 db points).
Volt Gain (A,): 84 db at OUT 1; 50 db (inverted) at

OUT 2.

Temp Stability of Gain: +0, ~3 db from -55°C to +85°C.
Max Undistorted Output: 8.5 vpp at 10 ke at OUT 1.

Input Impedance-Midband: 2 kilohms.

Output Impedance: 150 ohms max.

Power Supply: +15 volts +12%, 10 ma unloaded
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Total Wideband Noise (rms): 10 microvolts, open circuit
input noise voltage; 1 x 10™® microamps, short circuit
input noise current.
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Remarks: The amplifier described above consists of
Sprague Type UC-1500A General-Purpose Amplifier and
Wiring Board Code F. Nine other standard configurations
are possible by combining the general-purpose amplifier
Type UC-1500A with on of the coded wiring boards shown
below. Other circuit functions are also available upon

request.
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Wiring
Type Amplifier Configuration Board
Code
UC-1502A 80 DB Phase Splitter B
UC-1503A 60 DB Amplifier C
UC-1504A 58 DB Phase Splitter J
UC-1505A 40 DB Amplifier D
UC-1506A 39 DB Phase Splitter E
UC-1507A 34 DB Amplifier G
UC-1508A Audio Limiter A
UC-1509A 22 DB Pulse Distribution Ampli-
fier and Limiter H
UC-1510A Unity Gain Pulse Distri-
bution Amplifier and
Limiter I
Q-AMP-3
AMPLIFIER, MICROCIRCUIT, MODEL 8201
o5 x\m\\
X
/\
£04
AL

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

Mfr: Varo, Inc., Garland, Texas.

Electrical Characteristics

0967-031-1000 AMPLIFIERS
Input: 1/5 standard load; .5 volt or less for 3.5 volts
output, 3 volts or more for .5 volt output.

Rise Time: 20 nsec.

Fall Time: 10 nsec.

Delay Time: 10 %5 nsec.

Output Amplitude: .5 volt or less to 3.5 volts or more.
Loading: 4 standard loads.

Power Requirements: +6 volts at 22 ma, +3 volts at 7 ma,
-3 volts at 6 ma.

V——9

AA
vV

AAA
VvV

§O

Physical Characteristics

Case: Epoxy filled Diall.

Leads: Fifteen, gold-flashed, beryllium copper leads .015
dia. by .3" long.

Volume: 0.041 cubic inch.

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

Q-AMP-4
AMPLIFIER, A-C, MICROCIRCUIT, MODEL 8502

Application: May be utilized as a servo amplifier, control
amplifier, linear 400-cps amplifier, linear 60-cps amplifier,
and general purpose a-c amplifier.
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Quality Asserance: ‘Manufacturer’s claims.
Bureau approval required prior to use.

Mfr: Varo, Inc., Garland, Texas.

Electrical Characteristics

Input Impedance: 10,000 ohms or greater (d-c isolation
provided by 1-uf capacitor).

Output Impedance: Less than 1000 ohms (d-c isolation
provided by 1-uf capacitor).

Voltage Gain: 46 db mi..

Gain Stability: 10%

0967-031-1000

AMPLIFIERS

Frequency Response: Below 20 cps, above 100 ke (3-db
points, see curve).
Supply Voltage: 6 to 24 volts, 5 ma at 20 volts.
Max. Output Noise: 2.5 mv, rms, with 1000-ohm source

impedance.

Undistorted Output: 2 volts, rms (min. with 20 volt

supply).
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FEEDBACK

24 },’

0

100
PIN 5 GROUNDED
PIN 5 OPEN

Physical Characteristics
Case: Epoxy Diall.

Leads: Nine, .5 min length.
Volume: 0.091 cubic inch.

Environmental Conditions
Temp. Range: -55°C to +85°C.
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Q-AMP-5

READ PREAMPLIFIER, DIFFUSED SILICON, TYPE SN342A

Description: The SN342A Read Preamplifier is a semi-
conductor network for application in digital computer, data
handling, and control systems. Itisa voltage amplifier
whose nominal gain can be varied by externally altering
the value of internal resistor R, with six taps provided.
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Quality Assurance: Manufacturer's claims.
Rureau approval required prior 1o use.

Mfr: Texas Instruments, Inc., Semiconductor-Compenents
Div., Dallas 22, Texas

Specifications (Absolute max. ratings)*
Qutput Breakdown Voltage: 9 volts.
Input Rreakdown Voltage: 9 volts.
Power Dissipation: 200 mw.

Storage Temp Range: —65°C to +150°C.

Physical Characteristics

Construction: Semiconductor network mounted in a glass-
to-metal hermetically sealed package.

Leads: Gold-plated Kovar.

External Surfaces: Metallic, isolated from leads and
circuit.

Weight: 0.1 gram.

*Remarks: Absolute maximum ratings are limits, above
which, operation and life expectancy may be impaired.

0967-031-1000 AMPLIFIERS
Q-AMP-6

OPERATIONAL AMPLIFIER, DIFFUSED SILICON,
TYPES SN521, SN522

Description: The SN521 and SN522 Operational Amplifiers
are semiconductor networks, each fabricated within a
single block of ultra-pure silicon. Included in the ampli-
fiers are 13 component paths (5 NPN transistors, 2 PNP
transistors, and 6 resistors with values from 5000 to

50, 000 ohms) used to perform the amplifier functions.

0.038
o080 _-\ "_

i

ey

CIRCUIT DIAGRAM SN 321

e @

3

NONINVERTING
INPUT

® OUTPUT FOR FREQUENCY SHAPING

CIRCUIT DIAGRAM SN 522
++Voe
C
+Vee

D+ (© OUTPUTS FOR FREQUENCY SHAPING

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

Mfr: Texas Instruments, Inc., Semiconductor-Components
Div., Dallas 22, Texas

Specifications (Absolute max. ratings)*

Supply Voltages: ++VCC, +15 volts; +VCC, +10 volts;
-vcg, -15 volts.

Input Voltage (Common-Mode):  #4 volts.

Oper Ambient Temp Range: -20°C to +85°C.

Storage Temp Range: —55°C to +125°C.



NAVSHIPS

Operating Characteristics (General)

Open-Loop Voltage Gain: 62 db.

Common Mode Rejection: 60 db.

Dynamic Qutput Voltage Range: +2.5 volts.
Frequency Response: DC to 50 ke.

Supply Voltages: ++VC(, +10 volts; +Vo, 6 volts;
-Vce, -9 volts.

Physical Characteristics

Construction: Semiconductor networks mounted in a glass-
to-metal hermetically sealed package.

Leads: Gold-plated Kovar, adaptable to either soldering
or welding.

Weight: 0.1 gram.

*Remarks: Manufacturer states this package is designed
to exceed military environmental requirements.

0967-031-1000

AMPLIFIERS
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Q-BMY-1
FLIP-FLOP, SILICON NANOCIRCUIT, NC-8C

Description: The NC-8C Flip-Flop is a conventional
Eccles—Jordan cross-coupled inverter circuit capable of
operation up to 20 mc. Featuring clamped outputs to
define the output voltages, it is widely used in both
storage and logic sections of digital computers and digital
instrumentation. Employing planar passivated epitaxial
microtransistors and microdiodes, as well as planar passi-
vated resistors, the NC-8C Nanocircuit can replace conven-
tionally packaged flip-flops in numerous existing systems.

; 008
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Quality Asswrance: Manufacturer's cluims.
Bureau approval required prior to use.

Mfr: General Instrument Semiconductor, Div. of General
Instrument Corp., Newark, N.J.

Specifications

All values are nominal design centers at 25°C.

Vec: +8 volts; +12 volts

Vel: +3.2 volts; +4.2 volts

Logic Levels: +0.3 volt and +4 volts; +0.3 volt and
+5 volts

Max. Output Drive Avail: 2.5 ma at 4 volts; 5.5 ma at
5 volts

Max. Power Dissipation: 85 milliwatts; 200 milliwatts
Min. Ampl. of Input Pulse: 3 volts; 3 volts

0967-031-1000 FLIP-FLOP

Max. Rep. Rate: 20 megacycles; 20 megacycles

Min. Pulse Width: 25 nano-seconds; 25 nano-seconds

Typ. Output Rise Time: 30 nano-seconds; 30 nano-seconds
Typ. Output Fall Time: 20 nano-seconds; 20 nano-seconds
Max. Fan-Out: 5 NC-10 (refer) NOR gates, or 5 NC-11
(refer) AND gates, or both.

Oper Temp Range: ~55°C to +125°C.

Adapter for scale-of-two counter or set-reset operation—

(I

A B

Note 1: Faor scale-of-two counter operation, tie A to B.

Note 2: For set-reset operation, feed input A and input B
separately.

Note 3: Upper limit of counting is determined by speed of
diodes in adapter.

Note 4: Characteristics of flip-flop are similar in eithet
counter operation or set-reset operation.

Note 5: Counter can be driven directly from output of
identical flip-flop stage.

TYPICAL BINARY COUNTER APPLICATION

10MC SN0
+
W W

PULSES
To oe contep $W oTIOW o W ourtef M_b_.olosmr,
W-§ K-8 W9 NC-8C :
(REFER) 16 (REFER) _T

4 VOLTS P-P
20 MG MAX.PRR.

RESETO

STAGE 1 STAGE 2



NAYSHIPS
TYPICAL SHIFT REGISTER APPLICATION
TPUT TPt
8 ¢

W Wilofn  wife—fronc-

Ne-9 No-% iwuTS

{REFER) (REFER)

TO STAGE N+2

STAGE N +1

40T PP
20N NAX.BRR.

*RESET shown functionally only; circuit details at

option of user.

Q-BMV-2

FLIP-FLOP, SET-CLEAR, "AND'’ GATE INPUT, TYPE 13,

SERIES A

Description: The type 13 circuit is a Set-Clear Flip-Flop
designed for use in DCTL-type logic systems where low
power dissipation, high packaging density, and reliability

are of prime importance.

0967-031-1000 FLIP-FLOP

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

Mfr: CBS Labs, Stamford, Conn.

Electrical Characteristics

Max. Supply Voltage: 7 volts.

Max. Input Voltage: 7 volts.

Max. Oper. Temp: —55°C to +125°C.
Max. Storage Temp: ~5%C to +150°C.

Circuit Parameter M. Typ. Max. Units

Pwr. Dissipation

(TA=25°C, Vcc = 3V):
Loading (T4 = 25°C,

Vce = 3V, Note 1):

Fan-in (M) - - 1 -

Fan-out (N) - - 4 -
Input Voltage (TA= 25°C,

VCcc=3V):

S and C Levels 0.65 - - Volts

S and C Levels - - 0. 30 Volts
Output Voltage (T A = 25°C,

vVce=3V):

Logic 0 Level

(N =4, Note 2) 0.65 - - Volts

Logic 1 Level (Note 3) - - 0. 30 Volts
Propagation Delay Time

(toN + toFF)/2:

TA = 25°C, Vcc =3V,

N=1, £f=40kec, PA=1V,

PW = 10 psec) - - 5.0 usec

180 - uw

Note 1: The number of logic input terminals which may be
connected to a logic output terminal is limited by
the condition that the sum of the Fan-in values
of the driven stages must not exceed the Fan-out
value of the driving stage.

Note 2: Logic 0 defined as high voltage (most positive).

Note 3: L.ogic 1 defined as low voltage (least positive).

Physical Characteristics

Construction: Passivated deposited thin-film elements

and diffused and epitaxial transistors and diodes form g
monolithic structure in a single silicon wafer which is
mounted in a ceramic-to-metal hemetically sealed package.
Body: Gold plated.

Leads: Gold plated.

Weight: 0. 35 gram.

Remarks: Manufacturer states standards, methods, and
procedures for quality and reliability are designed to meet
or exceed requirements of MIL-Q-9858, NASA-NPC-200-3,
and MIL-S-19500.

A 7R



273

NAVSHIPS

Q-DEM-1
DEMODULATOR CHOPPER DIFFUSED SILICON,
TYPE SN354A

Description: The SN354A Demodulator Chopper is a semi-
conductor network for use in military and industrial control
systems, analog-to-digital convertors, and analog computers.
It enables a DC or low frequency AC signal, Ej, to modu-
late a higher frequency AC signal, the Drive yoltage,
producing a modulated AC signal, Eg

+28vdc

Drive vrmopo@ @csnd.

external to cirouit case.

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

Mfr: Texas Instruments, Inc., Semiconductor-Components
Div., Dallas 22, Texas :

Specifications (Absolute mox. ratings)*
Standoff Voltage: 26 volts.
Power Dissipation: 80 mw.
Storage Temp Range: —65°C to +150°C.

Physical Characteristics

Construction: Semiconductor network mounted in a glass-
to-metal hermetically sealed package.

Leads: Gold-plated Kov.

External surfaces: Meta.iic, isolated from leads and cir-
cuit.

Weight: 0.1 gram.

*Remarks: Absolute maximum ratings are limits, above
which, operation and life expectancy may be impaired.

0967-031-1000 DEMODULATORS
Q-DEM-2

DEMODULATOR, CHOPPER, TRANSFORMER ISOLATED,
50KC 1o 1.5MC, TYPE NS8000

Description: The NS8000 is a complete, transformer-
integrated chopper. It contains a miniature toroidal trans-
former and an integrated chopper. The integrated chopper

is a stabilized integrated circuit specifically designed for
low level electronic commutating, demodulating, and
chopper applications. This series is ideally suited for
these applications because of extremely low offset voltage.
low leakage currents, low saturated dynamic impedance, and
high speed switching characteristics.

Wil_—L

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

M#r: National Semiconductor Corp., Danbury, Conn.

Specifications

Total Device Dissipation (Max. ) — Free Air: 0.5 watt.
Total Device Dissipation {Max. ) — 25°C Case Temp:
2.0 watts.

Emitter Current (Max. ): 10 ma.

Base Current (Max. }: 10 ma.

Operating Frequency Range: SCkc to 1. 5me.
Operating and Storage Temp: —55°C to +125°C.
Transformer:



NAVSHIPS 0967-031-1000

DEMODULATORS

Symbol Parameter Test Cond. Min. Type Mox. Unit

N, /N, Turns Ratio 1 - - -

L Inductance f = 140kc 500 550 - uh

L Inductances f = 140ke, TA = —=55°C 300 - - uh

R D.C. Res. TA = ~55°C to +125°C - 1 l.4 Q

LI Leakage Ind. TA = —55°C to +125°C - 10 15 uh

CWW. Interwinding Cap. f = 140kc ~ 3.5 4 pf

f Oper. Freq. IPRI = 10ma rms 50 - — kc
D.C. Isolation V Prim. to all term. 500 — - v

Physical Characteristics
Construction: TO - 5 outline package.
Leads: Eight wire leads .017* dia., 3/4" min. length.

Typical Drive Circuitry

FREQ. RANGE: S0KC T0 1.5 MC (LOW FREQ. CUT-OFF
DETERMINED BY SELF CONTAINED EXTERNAL
SHi

TRANSFORMER ) ORT CHOPPED
OUTPUY

1.5v p-p

JuL

CHOPPER
DRIVE

The chopping frequency range can be extended to essentially
0 cps by use of an external clock and rectifier circuitry as
shown below.

FAEQ. RANGE: = 0 T0 SOKCS 1000
Low
LEVEL

EXTERNAL
CIRCUTRY

siLicon
CHOPPED
EXTERNAL DI0DE WTPYT
IMC FREE RUNNING
o MULTIVIBRATOR .
$ 4 D.C.
CHOPPER M bt 7 < 1NPYT
DRIVE L M L5V
r-p

Chopper drive signal qates the lmc clock. Chopper conducts
in presence of 1mc signal due to rectification by external
resistor diode circuit.

Q-DEM-3
DEMODULATOR, CHOPPER, TRANSFORMER-ISOLATED,
OCPS to 50KC, TYPE NS8003

Description: The NS8003 is a complete, transformer-
isolated, integrated chopper. It includes a diode and
resistor to provide the rectification necessary for low
frequency operation, and is ideally suited for low level
commutating, demodulating, and chopper applications.

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

10
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NAVSHIPS 0967-031-1000 DEMODULATORS
M#fr: National Semiconductor Corp., Danbury, Conn.
Specifications
Total Device Dissipation (Max. )—Free Air: 0.5 watt.
Total Device Dissipation (Max. }—25°C Case Temp: 2.0
watts.
Emitter Current (Max. ): 10 ma.
Base Current (Max.): 10 ma.
Operating Frequency Range: 0 cps to 50kc (when used with
suitable Drive Circuitry).
Operating and Storage Tem;: —55°C to +125°C.
Symbol Parameter Test Cond. Min. Typ. Max Unit
N, /N, Turns Ratio 1 — - —
L ‘Inductances f = 140kc 500 550 - ph
L Inductances f = 140kc, TA = —55°C 300 - - ph
R D.C. Res. TA = —55°C to +125°C - 1 1.4 Q
LI Leakage Ind. TA =—55°C to +125°C - 10 15 ph
Cww Interwinding Cap. f =140kc - 3.5 4 pf
f Oper. Freq. IPRI = 10ma rms 50 - - ke
D.C. Isolation V Prim. to all term. 500 —_ — v
Physical Characteristics
Construction: TP - 5 outline package.
Leads: Eight wire leads .017** dia., 3/4'' min. length.
Typical Drive Circvitry
The self-contained transformer has a low frequency cut-
off at approximately 50 kcs. Operation over the frequency
carrier signal which is modulated by the chopper drive.
in the circuit shown below a multivibrator is modulated by
the drive and provides the required signal
FREQ. RANGE: & 0 T0 50KCS
CHOPPED
EXTERNAL OUTPUT
IMC FREE RUNNING Juvo
Eaigh MULTIVIBRATOR — o
$ L +0¢
< 4 4 | +0.0.
y Jjolf
CHOPPER i 3 Ll
DRIVE . °

Chopper drive signal gates the 1mc clock. Chopper conducts
in presence of 1mc signal due to rectification by self-
contained diode.

Remarks: The chopping frequency range can be extended
to 1.5 mc by elimination of the multivibrator and by ex-
temally shorting pin numbers 6 and 7.

n
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Q-DET-1
LEVEL DETECTOR. DIFFUSED SILICON, TYPE SN336A

Description: The SN336A Level Detector is a semiconductor
network for application in digital computer, data handling,
and control systems. It is a multi-stage amplifier using
saturated techniques. The input stage is basically a
Schmitt trigger which detects 40,62 volts and -0.62 volts.
Reference voltages are set by the second stage common-
emitter transistor. The output of the second stage is diode
coupled back to the input stage for speed-up of the Schmitt
action. A reset capability, Eg, is incorporated in the
circuit which also has a strobe input, Eg, which allows
detection of the output state.

1 n

0.388 0.128
J T
oAzsoL J [+~ o-038
Vs
v, v, (3vae o

(-12vde) (+1zvac)y @ () €o2

O@ O@ . @

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

Mfr: Texas Instruments, Inc., Semiconductor-Components
Div., Dallas 22, Texas

Specifications (Absolute max. ratings)*
Output Breakdown Voltage: 9 volts.
Input Breakdown yoltage: —9 volts.
Input Current: 1 ma.

Power Dissipation: 150 mw.

Storage Temp Range: —65°C to +150°C.

0967-031-1000 DETECTOR
Physical Characteristics

Construction: Semiconductor network mounted in a glass-
to-metal hermetically sealed package.

Leads: Gold-plated Kovar.

External Surfaces: Metallic, isolated from leads and cir-
cuit.

Weight: 0.1 gram.

*Remarks: Absolute maximum ratings are limits, above
which, operation and life expectancy may be impaired.

b
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NAVSHIPS

Q-EF-1

EMITTER FOLLOWER GATES, FOUR, TYPE 12, SERIES A

Description: The Type 12 circuit consists of four emitter
follower qates for use in DCTL-type logic systems where
low power dissipation, high packaging density, and relia-
bility are of prime importance.

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

Mfr: CBS Labs, Stamford, Conn.

Electrical Characteristics

Max. Supply Voltage: 7 volts.

Max. Oper. Temp: —55°C to +125°C.
Max. Storage Temp: —55°C to +150°C.

Circuit Parameter Min. Typ. Max. Units

Pwr. Dissipation (ON
Cond., Ta =25°C,

VCC =3V):
Per Stage - 120 - pw
Total Package - 480 - pw

Loading Per Stage
TA = 25°C, Vce =3V,
Note 1):
Fan-in (M), Note 2
Fan-out (N) -— — 25 -
Input Voltage At Any
Input Term. That Will
Ensure Logic 0 At
Output (TA = 25°C,

VCC = 3V, Note 3): - - 0.65 Volts

0967-031-1000 GATES

Circuit Parameter Min.  Typ. Max. Units

Input Voltage At Any
Input Term. That Will
Ensure Logic 1 At Out-
put (TA = 25°C, VcC =
3V, Note 4): 1. 40 - - Volts

Output Voltage:

Logic 0 Level (Ta =
25°C, Vce =3V,
Vin = 0.65V) - -

Logic 1 Level (TA =
25°C, Vcc =3V,

Vin = 1,40V, N = 25) 0.65 — - Volts

Propagation Delay Time
(tON + tOFF)/2:

Ta = 25°C, Vcc = 3V,
N=1, f=40 ke, PA=
1V, PW = 10 usec) - -

0.30 Volts

4.0 pusec

Note 1: The number of logic input terminals which may be
connected to a logic output terminal is limited by
the condition that the sum of the Fan-in values of
the driven stages must not exceed the Fan-out value
of the driving stage. .

Note 2: May be driven by unloaded Type 10 (see Q-NAND-2)
circuit gate, or Type 11 circuit gate loaded with
1-Type 10 circuit gate or 1-Type 11 circuit gate.

Note 3: Logic 0 defined as low voltage (least positive).

Note 4: Logic 1 defined as high voltage (most positive).

Physical Characteristics

Construction: Passivated deposited thin-film elements and
diffused and epitaxial transistors and diodes form a mono-

lithic structure in a single silicon wafer which is mounted

in a ceramic-to-metal hermetically sealed package.

Body: Gold plated.

[eads: Gold plated.

Weight: (.35 gram.

Remarks: Manufacturer states standards, methods, and
procedures for quality and reliability are designed to meet
or exceed requirements of MIL-Q-9858, NASA-NPC-200-3,
and MIL-$-19500.

13
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X-GTN-1
STEERING GATE, FLIP-FLOP, SILICON

NANOCIRCUIT, NC-9

Description: The NC-9 is a steering gate which permits
proper triggering of the NC-8C (refer) Flip-Flop Nano-
circuit up to a maximum rate of 20 mc. ‘It is used together
with the NC-8C in binary counter, shift register and all
other digital systems employing flip-flops.  Employing
planar passivated epitaxial microdiodes, as well as
planar passivated resistors, the NC-9 Nanocircuit can
replace many conventionally packaged steering gates.

20
- 335 DiA. 4
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FLIP—FLOP
LEVEL GATE 1NPUTS LEVEL CATE
| 3 ] 4

I

A 1NPUT PULSE B INPUT PULSE

Note 1: For scale-of-two counter operation, tie A to B.
Note 2: For set-reset aperation, drive A input and B
input separately.

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

Mfr: General Instrument Semiconductor, Div. of General
Instrument Corp., Newark, N. J.

Specifications

All values are nominal design centers at 25°C.

Min. Ampl. of Input Pulse: 3 volts {negative going).
Max. Rep. Rate for Binary Operation: 20 megacycles.
Min. Pulse Width: 25 nano-seconds.

0967-031-1000 GATES

TYPICAL BINARY COUNTER APPLICATION (See

NC-8C)
TYPICAL SHIFT REGISTER APPLICATION (See

NC-8C)

37
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Q-MMV-1
MONOSTABLE MULTIVIBRATOR, “SINGLE-SHOT”
ADJUSTABLE TIMING, TYPE 15, SERIES A

Description: The Type 15 circuit is a Single-Shot!!
Monostable Multivibrator designed for use in DCTL type
logic systems where low power dissipation, high packaging
density, and reliability are of prime importance.

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

Mfr: CBS Labs, Stamford, Conn.

Electrical Characteristics

Max. Supply Voltage: 7 volts.

Max. Input Voltage: 7 volts.

Max. Oper. Temp: -55°C to +125°C
Max. Storage Temp: —55°C to +150°C.

0967-031-1000 MULTIVIBRATOR

Circuit Parameter Min. Typ. Max. Units

Pwr. Dissipation

TA=25°C, Vcc=3V): - 408 - uw
Loading (T A= 25°C,

Ve = 3V, Note 1):

Fan-in (M) - - S -

Fan-out (N) - - 25 -
Input Voltage That Will

Ensure Logic 0 At Output

(Ta =25°C, Vce =3V,

Note 2): - - 0. 30 Volts
Input Voltage That Will

Ensure Logic 1 At Qut-

put (TA = 25°C, V.cC=

3V, Note 3): 0. 65 - - Volts
Output Voltage (TA= 25°C,

vee = 3Ve

Logic 0 Level (Vin =

0. 30V) - - 0. 30 Volts

Logic 1 Level (Vin =

0.65V, N = 25) 0. 65 - - Volts
Output Pulse width —

to (Note 4):
Type 15-1 7 10 13 psec
Type 15-2 14 20 26 pusec
Type 15-3 21 30 39 psec

Note 1: The number of logic input terminals which may be
connected to a logic output terminal is limited by
the condition that the sum of the Fan-in values of
the driven stages must not exceed the Fan-
out value of the driving stage,

Note 2: Logic 0 defined as low voltage (least positive).

Note 3: Logic 1 defined as high voltage (most positive).

Note 4: The Type 15 circuit is supplied as either 15-1,
15-2, or 15-3 with typical output pulse durations of
10, 20, end 30 microseconds, respectively. Exact
pulse durations for porticular applications can be
obtained by external capacitor and/or trimming.

For this purpose, terminals 1, 5, and 9 are utilized.
Terminals 1 and 5 must be electrically connected
together for circuit operation for internal timing
control. For complete external timing control
(independent of internal RC time), terminals 3, 5,
and 9 are utilized.

Physical Characteristics

Construction: Passivated deposited thin-film elements

and diffused and epitaxial transistors and diodes form a
monolithic structure in a single silicon wafer which is
mounted in a ceramic-to-metal hermetically sealed package.
Body: Gold plated.

Leads: Gold plated.

Weight: 0.35.

15
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Q-NAND-1
NAND GATE, SILICON NANOCIRCUIT, NC-11

Description: The NC-11 digital NAND-Gate is capable of
operation up to 15 mc with a fan-in of four and provision
for increased fan-in by anextemnal connection. ' Featuring a
clamped output to define the output level, the NC-11 is
widely used in digital logic systems, instrumentation and
in general switching service. ' Employing planar passivated
epitaxial microtransistors and microdiodes, as well as
planar passivated resistors, the NC-11 can replace many
conventionally packaged inverters.

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

Mfr: General Instrument Semiconductor, Div. of General
Instrument Corp., Newark, N. J.

Specifications

All values are nominal design centers at 25°C.
VCC: +12 volts

VCL: +4.2 volts

VBB: -3.0volts

Logic Levels: +0.3 volt and +5 volts

Max. Inward Drive Avail: 15 ma at 0.3 volts
Max. Power Dissipation: 60 milliwatts

*Max. Rep. Rate: 15 megacycles

*Output Rising Slope: 16 nano-seconds

0967-031-1000 GATES

*Qutput Falling Slope: 12 nano-seconds

**Qutput Rising Slope: 16 nano-seconds

**Qutput Falling Slope: 12 nano-seconds
*Propagation Delay: 8 nano-seconds

Max. Fan-Out: 4 NC-10 (refer) NOR gates or § NC-11
NAND gates.

*When driven by NC-11 and driving one NC-11 NAND gate.

**When driven by NC-11 and driving one NC-10 {refer)
NOR gate.

8-4-2-1 B.C.0.TO DECINAL TRANSLATOR NATRIX

LOGIC TABLE
o] BiNARY

N8 (42
ojofofolfo
1{ofofo|n
2 ffl{ofr]o
ERICIEAERE
aqp[[rfofo
s (hl{r]oef
s [bl[1]17]0
BINEEE
srpTye
N ERIRIE

O “DON'T CARE” CONDITIONS
(SHOWN DOTTED, MAY BE
OMITTED AT OPTION OF USER).
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Q-NAND-2
NAND (OR NOR) ~ GATE AND INVERTER, TYPE 10,
SERIES A

Description: The Type 10 circuit consists of a dual “NAND"
or "NOR'’ gate and inverter gate designed for use in'DCTL-
type logic systems where low power dissipation, high
packaging density, and reliability are of prime importance.

0967-031-1000 GATES
Quality Assurance: Manufacturer’s claims.
Bureau approval required prior to use.
Mfr: CBS Labs, Stamford, Conn.
Electrical Characteristics
Max. Supply Voltage: 7 volts.
Max. Input Voltage: 7 volts.
Max. Oper. Temp: —55°C to +125°C.
Max. Storage Temp: ~55°C to +150°C.
Circuit Parameter Min. Typ. Max. Units
Pwr. Dissip. (ON Cond.,
TA = 25°C, VoG = 3V):
Per Logic Stage — 60 - pw
Total Package - 180 - uw
Loading/lL.ogic Stage
(TA =25°C, Vce =3V,
Note 1):
Fan-in (M) - — 1 -
Fan~out (N) - - S —
Input Voltage At Any Term.
That Will Ensure Logic
0 At Output (TA = 25°C,
Ve =3V, Note 2): 0.65 - — Volts
Input Voltage At Any Input
Term. That Will Ensure
Logic 1 At Output (TA =
25°C, Vce =3V,
Note 3): - - 0.30 Volts
Output Voltage:
Logic 0 Level (Ta =25°C,
Vee =3V, Vin =0.65V) - - 0.30 Volts



NAVSHIPS 0967-031-1000

Circuit Parameter Min. Typ. Max. Units

Logic 1 Level (TA = 25°C,

Ve =3V, Vin = 0,30V,

N = 5) 0.65 - —~ Volts
Propagation Delay Time

(tON + tOFF)/2:

(TA =25°C, Ve =3V,

N=1, £f=40 ke, PA =

1V, PW =10 usec) - — 3.0 pusec

Note 1: The number of logic input terminals which may be
connected to a logic output terminal is limited by
the condition that the sum of the Fan-in values
of the driven stages must not exceed the Fan-out
value of the driving stage.

Note 2: Logic 0 defined as low voltage (least positive).

Note 3: Logic 1 defined as high voltage (most positive).

Physical Characteristics

Construction: Passivated deposited thin-film elements and
diffused and epitaxial transistors and diodes form a mono-

lithic structure in a single silicon wafer which is mounted
in a ceramic-to-metal hermetically sealed package.

Body: Gold plated.

Leads: Gold plated.

Weight: 0.35 gram.

Remarks: Manufacturer states standards, methods, and
procedures for quality and reliability are designed to meet
or exceed requirements of MIL-Q-9858, NASA-NPC-200-3,
and MIL-S-19500.

18
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NAVSHIPS

Q-NOR-1
NOR-GATE, SILICON NANOCIRCUIT, NC-10

Description: The NC-10 digital NOR-Gate is capable of
operation up to 12 mc with a fan-in of four and provision
for increased fan-in by an external connection. Featuring
a clamped output to define the output level, the NC-10 is
widely used in digital logic systems, instrumentation and
in general switching service. Employing planar passivated
epitaxial microtransistors and microdiodes, as well as
planar passivated resistors, the NC-10 Nanocircuit can
replace many conventionally packaged inverters.

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

Mfr: General Instrument Semiconductor, Div. of General
Instrument Corp., Newark, N. J.

Specifications

All values are nominal design centers at 25°C.
VCC: +12 volts

VCL: +4.2 volts

VBB: -3.0 volts

Logic Levels: +0.3 volt and +5 volts

Max. Outward Drive Avail.: 6.5ma at 5 volts
Max. Power Dissipation: 170 milliwatts

0967-031-1000 GATE

*Max. Rep. Rate: 12 megacycles
*Qutput Rising Slope: 22 nano-seconds
*Output Falling Slope: 16 nano-seconds
**Output Rising Slope: 16 nano-seconds
**Qutput Falling Slope: 12 nano-seconds
*Propagation Delay: 8 nano-seconds
Max. Fan-Out: 4 NC-

*When driven by NC-10 and driving one NC-10 NOR gate.
**When driven by NC-10 and driving one NC-11 (refer)
NAND gate.
Oper Temp Range: -55°C to +125°C.

NOR GATE AS FLIP-FLOP DRIVER

The illustrations below illustrate suggested applications
of the NC-10 NOR-Gate in a compatible system with the
NC-9 (refer) steering gate and the NC-8 (refer) Flip-Flop.
Two triggering arrangements are described: (1) Set-Reset
Operation and (2) Toggle or Binary Operation.

(1) SET-RESET- OPERATION

L O seSivay)
PR K-8 F :
¢ ser I T M-‘.F*J'
- w-K | o
— [eser . ¥
puse DO UL Rp+ERF LEVEL
i E@] W0 & (9]

Positive Logic Convention:

High, True or “1* states are represented by upper case
letter symbols.

Low, False or *0" states are represented by a Bar drawn
above letter symbols.

J represents the 1 level output of the NC-8C {refer)
Flip-Flop before the arrival of any set of reset pulses.

J represents the *0” level output of the NC-8C (refer)
Flip-Flop before the arrival of any set or reset pulses.
J represents the ¥1* level output of the NC-8C (refer)
Flip-Flop after having been set.

J' represents the 0" level output of the NC-8C (refer)
Flip-Flop after having been set.

§ represents the set pulse (transition from "1 to "0").

S represents the absence of a set pulse (*1* level).

R represents the reset pulse (transition from “1” to *0").
R represents the absence of a reset pulse ("1* level).

+ represents logical *OR".

V represents the continuance of a prescribed state.

The logical statement describing the output of the Flip-
Flop is: - The output will change to a “1* whenever there
is a coincidence of a Set pulse (*1” to *0* transition) and
an existing *0* level output and will remain in the uyn
state until the application of a Reset input (transition from
¥l g YQ¥).
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(2) “TOGGLE™ OR BINARY OPERATIOM

(TN

PULSE ::j "o
NPUTS %0

SET and RESET input terminals of NC-9 (refer) are tied
together externally.

T represents the Binary input pulse ("1” to “0” transition)
which changes the state of the NC-8C (refer) flip-flop each
time it is applied.

T represents the absence of an input pulse to the NC-9
(refer) (*1* level).

Other symbology same as connection (1).

The logical statement for this is: -~ The output will change
to a “1” whenever there is a coincidence of an input pulse
(*1" to "0" transition) ond an existing 0" level output and
will remain in that “1” state until the application of another
input pulse ("1 to *0” transition). Conversely, the output
level will change from a ”1” to a “0” whenever an input
pulse is applied and will remain in the “0” state until the
application of another input pulse.
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Q-SW-1
LOW LEVEL SWITCH, DIFFUSED SILICON, TYPE SN340A

Description: The SN340A Low Level Switch is a semi-
conductor network for application in digital computer,

data handling, and control systems. It is a dual switch-
ing device utilizing diode inputs coupled to common col-
lector NPN output transistors. An input level of +3. 0 volts
dc causes the corresponding output to be in the con-
ducting or 'true’’ state; an input level of +0. 35 volts dc
causes the corresponding output to be in the nonconducting

or ""false’! state.
©.508 (¥ ]
4 o
| o
A
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Quality Assurance: Manufacturer’s claims
Bureau approval required prior to use.

Mfr: Texas Instruments, Inc., Semiconductor-Components

Specifications (Absolute max. ratings)*
Output Breakdown Voltage: 2 volts.
Input Breakdown Voltage: 7 volts.

Qutput Current: 1 ma.

Power Dissipation: 50 mw.

Storage Temp Range: -65¢C. to +1500°C.

Physical Characteristics

Construction: Semiconductor network mounted in a glass-
to-metal hermetically sealed package.

Leads: Gold-plated Kovar.

External Surfaces: Metallic, isolated from leads and
circuit.

Weight: 0.1 gram.

*Remarks: Absolute maximum ratings are limits, above
which, operation and life expectancy may be impaired.

0967-031-1000 SWITCHES

Q-SW-2
WRITE SWITCH. DIFFUSED SILICON, TYPE SN345A

Description: The SN345A Write Switch is a semiconductor

network for application in digital computer, data handling,

and control systems. It has four circuits of one input.and

output each which can serve as a buffer, driver, or switch.
An input of 0 volts causes a corresponding output of

+6 volts causes an output of 6. 3 volts.

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

Mfr: Texas Instruments, Inc., Semiconductor-Components
Div., Dallas 22, Texas

Specifications (Absolute max. ratings)*
Output Breakdown Voltage: 10.8 volts.
Input Breakdown Voltage: 9 volts.

Input Current: 2.4 ma.

Qutput Current: 25 ma.

Power Dissipation: 122 mw.

Storage Temp. Range: -65°C. to +150°C.

Physical Characteristics

Construction: Semiconductor network mounted in a glass-
to-metal hermetically sealed package.

Leads: Gold-plated Kovar.

External Surfaces: Metallic, isolated from leads and
circuit.

Weight: 0.1 gram.

*Remarks: Absolute maximum ratings are limits, above
which, operation and life expectancy may be impaired.
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INTRODUCTION NAVSHIPS

INTRODUCTION
Scope
This supplement to the Handbook of Miniature Parts and
Integrated Circuit Devices for Electronic Equipment, NAV-
SHIPS 0967-031-1000, provides information on many of the
latest items which have been developed and are available
from suppliers. These items are additions to the handbook.
Extracts from this supplement may be made in the pre-
paration of other Government publications without reference
to the Bureau of Ships.

Procurement

Requests from the Navy for the handbook, and supple-
ments thereto, should be made to the Naval Supply Depot,
Philadelphia, Pa., in accordance with instructions con-
tained in NAVSANDA 2002, Requisitioning Guide and Index
of Forms and Publications. Requests from Industry should
be made to Superintendent of Documents, U.S. Government
Printing Office, Washington, D. C., 20402.

Arrangement

Arrangement of this supplement is the same as that of
the Handbook of Miniature Parts and Integrated Circuit
Devices for Electronic Equipment. It is divided into two
parts; Part I contains the description and illustration of
discrete miniature electronic components, and Part II con-
tains the description and illustration of integrated circuit
devices. An explanation of the presentation of material
within each part is given at the beginning of each part.

PART |—TABLE OF CONTENTS

Type of Reference  Page
Part Designator No.
Motor, DC, P. M. B106 1
Motor, DC, P.M. B107 2
Motor, DC Stepper B108 3
Capacitor, Trimmer Ceramic C510 3
Capacitor, Trimmer, Ceramic Csll 4
Rectifier, Silicon CR202 4
Relay, Electromagnetic K123 6
Relay, Time Delay K303 6
Relay, Time Delay K304 7
Relay, Time Delay K305 9
Relay, Time Delay K306 9
Relay, Thermal K307 10
Relay, Reed KEM4 11
Relay, Reed K505 12
Relay, Bi-Reed K506 12

0967-031-1010 FRONT MATTER
Quality Assurance
Each item listed contains a *Quality Assurance” state-
ment to indicate the basis of the claims made concerning
the item. Except where special cases require variation,
this statement will assume one of the following forms:
(a) Quality Assurance: Manufacturer's claims.
Bureau approval required prior to use.
{b) Quality Assurance: Per specification MIL .
Buregu approval required prior to use.
(c) Quality Assurance: Per specification MIL
Preferred part per MIL-STD-242.

PART |—MINIATURE PARTS

Reference Designations

Miniature Parts are identified by reference designations
for convenience in referencing when correspondence con-
ceming these parts is necessary. Each reference designa-
tion consists of one or more capital letters followed by a
number. The letter portion of the designation indicates the
type of part {capacitor, resistor, etc), and the number
portion distinquishes the particular part from all others of
the same type.

A series.of 99 reference designations is assigned to
each type of part listed. For example, the series C101
through C199 is assigned to Capacitors, Tubular; and the
series C201 through C299 is assigned to Capacitors,
Electrolytic.

Type of Reference Page
Part Designator No.
Indicator, Elapsed Time M102 13
Meter, Side Indicator M202 14
Gear Reduction Unit MP101 14
Gear Reduction Unit MP102 17
Resistor, Fixed R113 17
Resistor, Fixed R1l4 18
Resistor, Fixed R115 18
Resistor, Fixed R116 18
Resistor, Potentiometer R232 19
Resistor, Potentiometer R233 19
Switch, Pressure-Alt. S1003 20
Thermostat, Bimetal Disc S1106 21
Thermostat, Snap Action S1107 21
Thermostat, Snap Action 51108 22

PREPARED BY
PHILCO CORPORATION
TECHREP DIVISION
FT. WASHINGTON, PA.
CONTRACT NO. N600(24)64161
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B106
MOTOR, DC, PERMANENT MAGNET, UNGOYERNED
MODELS SR

Application: Wherever small size, minimal current con-
sumption, and r.p.m. with moderate voltage are of prime
importance. Particularly suitable in power zoom, remote
control system, servomechanism, tachometer, and signaling
applications.
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SR38/A AND SR60IA

Yis'—>

SR58IB AND SR60IB

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

Mfr: Incabloc Corp., Micromotors Div., New York, N.Y.

Electrical Choracteristics

Model SR581A SRS81B  SR601A  SR601B
Supply V 1.5-4.5v 1.54.5v  1.56v 1.56v
Maximum V. 6v 7.5v 7.5v 7.5v
No Load

Cur. <12 ma £12ma <8ma- <8ma

4,5v

Coils

Resist.  20-22 ohm 20-22 ohm 20-22 ohm 20-22 ohm
Mom. of
Inertia 150g cm*  6g cm? 150g cm* 6qg cm?
Time

Constant 0.92sec  0.92 sec 0.35sec 0.35sec
Tacho-

generator  2.6v- 0.55v- 4,3v- 0.9v-

1000 rpm 1000 rpm 1000 rpm 1000 rpm

Supplement 1-April 1966
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Power Consumption: Without torque, about 10 mwat 1.5
volts.
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Physical Characteristics

Stator: Permanent cylindrical magnet with two high-
intensity poles.

Rotor: Inducted without iron by three coils shaped in
annular segments assembled in a cylindrical plastic
housing.

Collector Material: Palladium silver.

Brush Material: Palladium silver.

Rotation: Clockwise (normally).

Reductor (A Types): 4.8 to 1 {Others available as an at-
tachment on both types—add 1/2” to housing length.)
Bearings: Sintered bronze, self oiling.

Shaft: Steel, black-polished.

Drive Pinion (A Type): 14 teeth.

Modulus (A Types): 0.3 involute gear 9 20°
Enclosure: Permanently sealed.

Test Data
Life (Avqg.): 3,000 hr. at 3 volts; 5,000 hr. at 1.5 volts.
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Physical Characteristics

Stator: Permanent cylindrical magnet with two high-
intensity poles.

Rotor: Inducted without iron by three coils shaped in

annular segments assembled in a cylindrical plastic housing.

Collector Material: Palladjum silver.

Brush Material: Palladium silver.

Rotation: Clockwise (normatly).

Reductor (A Types): 4.8 to 1 (Others available as an
attachment on both types—add 1/2* to housing length.)
Bearings: Sintered bronze, self oiling.

Shaft:  Steel, black-polished.

Drive Pinion (A Type): 14 teeth.

Modulus (A Type): 0.3 involute gear 9 20%.
Enclosure: Permanently sealed.

Test Data
Life (Avg.): 3,000 hr. at 3 volts; 5,000 hr. at 1.5 volts.

Remarks: At a given voltage, the rpm is inversely pro-
portional to the torque. The graphs above illustrate the
relationship of the rpm to the voltage and the torque.

B108
MOTOR, DC STEPPER, VARIABLE RELUCTANCE
TYPE, “KILO-STEPPER" MODEL 8510D-99

Application: Ship position plotters, digital tuners for
klystrons, tape punching machines, binary/decimal
encoders/decoders, scanners. . .nearly all applications
requiring mechanical response to electrical input.

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

Mtr:  American Electronics, Inc., Fullerton, Calif.

Electrical Characteristics

Oper Voltage: 28 volts dc (pulses) +10%.

Current:  0.151 amp.

DC Resistance: 186 ohms.

Operation: Employs electromagnetic (low retentivity)
rotors which cannot simultaneously align all poles with
stator poles.

Radio Interference: None. RFI characteristics resemble
that of an AC motor.

Supplement 1-April 1966
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Duty Cycle: Continuous, with no more than one winding
excited at one time.

Mechanical Characteristics

Torque: 0.74 in.-oz. at 15° displacement between rotor
pole and nearest energized field pole.

Rotor Inertia: 0.184 gm cm®

Rotor Configuration: Eight poles at 45° intervals.
Stator Confiquration: Twelve poles at 30° intervals.
Step Angle: 15°

Stepping Rate: 0 to 1,000 steps/sec.

Physical Characteristics
Weight: 1.5 oz.

Leads: Four, color-coded.
Lead Length: 127 min.

Remarks: Stepping is achieved by passing current through
either winding not aligned with the rotor poles. The direc-
tion of rotation is a function of the sequence in which
stator poles are energized, not of polarity. Both reed
relays and transistors are used to rotate the stator field,
but transistors are preferred for the higher speeds.

C510
CAPACITOR, TRIMMER, CERAMIC, MINIATURE STYLE
539

Application: Designed for point-to-point wiring.

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

Mfr: Erie Technological Prod., Inc., Erie, Pa.

Electrical Characteristics

Capacitance and Temp Coeff: NPO-L1.5 to 8 pf and 4.0 to
15 pf; N650—4 to 20 pf and 8 to 35 pf; N1500-15 to 60 pf.
Initial *Q” at 1 MC: 500 minimum.

Working Voltage: NPO-350 VDCW at 85°C, 200 VDCW at

125°C; N650 and N1500-200 VDCW at 85°C, 100 VDCW at
125°C.
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Electrical Characteristics
Absolute Max. Ratings: See table below. = Sua
Resistive and Inductive Loads—Single Phase Half Wave 60 ( >
cps g 50ua
TYPICAL
IN3938  IN3339  IN3940 T sVours
REVERSE VOLTAGE-dc VOLTS
Peak Reverse Voltage 200 v 400 v 600 v —loo'o ~800_-8g0 =400 -=2¢0 )
Avalanche Bkdn. Volt. } } -08
Rae. at 0.05 ma dc F1G.1 t \ B t -8
and 25°C (Fig. 1) 240-500v 480-750v 720-1000 v ) 1 (’ 1 5
RMS Input Voltage 140 v 280 v 420 v Ry ‘r7 50
DC Blocking Voltage ~ 200v  400v 600 v ' JL
Avg. F‘wd. Cur[ent— MlN,—MAX.FAOVRAI;:;lg:g LIMITS
at 25°C 2.0 amps 2.0 amps 2.0 amps

(Fig. 2)—at 85°C 13 amps 1.3 amps 1.3 amps

-at 150°C 0.5amp 0.5amp 0.5 amp

RATINGS ARE BASED ON CONNECTIONS TO
Peak Surge Current—1/2 THE DIODE 3/B" TO /2" FROM THE DIODE
Cycle Non-recurrent

- BODY AT A MAXIMUM TEMPERATURE
at 25°C—No Load 70amps 70 amps 70 amps 50C ABOVE THE AMBIENT TEMPERATURE.

at 85°C—Superimposed 2.0 \
on full load (Fig.3) 30 amps 30 amps 30 amps N

d
15 —E \‘
Max. Peak Forward Voltage Drop (6.0 Amps Pedk at 25°C): F16.2 3 \
1.1 volts. N

Max. Reverse Current (Full Cycle Average): At 1.3 amps
average and 85°C-200 pa; at 0.5 amps average and 150°C—

AVERAGE FORWARD CURRENT

0.5
200 pa.
Max. DC Reverse Current at Rated DC Blocking
Voltage: At 25°C-5 pa; at 150°C-500 pa. O s 50 75 oo 125 5o 173
Avalanche Voltage Slope< ABV (5 pa to 50 pa) at 25°C AMBIENT TEMPERATURE °C
(Fig. 1): Maximum—10 volts; typical-3 volts.
Typical Thermal Impedance (Junction to Air): 85°C per SINGLE PHASE WALF WAVE 60 Co5, RESISTIVE INDUCTIVE
watt. LOAD.
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The chart above describes which values will provide any
desired delay period, as well as the adjustability for a
given delay.

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

M#r: Boums, Inc., Trimpot Div., Riverside, Calif.

Electrical Characteristics

Input Oper Volt Range: 20-30 volts, dc.

Drop-Out Volt Range: 2-14 volts, dc.

Current After Pickup, at 30 VDC (Max.): 0.06 amp
Contact Arrangement: DPDT

Contact Rating: 1.0 amp resistive at 26.5 volts, dc.
Contact Resistance, Initial (Max.): 0,200 ohm.
Release Time: 0.010 sec. max. including bounce

Insulation Resistance: 1000 megohms min. at 100 volts, dc.

Dielectric Strength: 500 volts, mms at sea level; 350 volts,
rms at 1.3* Hg.

Transient Protection: Transients up to +200% of line
voltage and of .5 millisec duration will not affect timing
characteristics up to the 90% point of time delay.

Timing Characteristics

Time Delay Range: With the addition of external re-
sistor or resistor-capacitor combination, the following
time delays can be achieved:

External Comp.
Range
(sec.) *R(ohms) **C(uf)
0.lto 1.5 0 None
1.5t0 15 Approx. 28K/sec. None
1510 80 Approx. 6.5K/sec. 110
1510200 Approx. 2.4K/sec. 350

*External resistors to meet MIL-R-10509D, Char. T-O.
Max. recommended external resistance, S00K. (150
PPM/°C, max., 1/10 watt)

**Extemnal capacitors to meet MIL-C-3965/4B. (10 working
volts at 125°C, tantalum)

Repeat Accuracy: 1.0% max.

Recycle Error:

Off Time Delay Error
1 sec. 0to =5%
0.5 sec. 0to -10%
0.01 sec. 0 to —25%
20 millisec +1%

Physical Characteristics
Weight: 0.8 oz., approx.
Finish: Meets MIL-R-5757D.

Supplement 1-April 1966
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Terminal Types: H—.48* long pins (shown); [.-1.48"
long wire leads; J-solder hooks.

Terminal Strength: 3 +0.51b.

Internal Adjustment: 25 * 2 tumns.

Environmental Conditions

Oper Temp Range: -55°C to +120°C.

Salt Spray: Meets MIL-R-5757D.

Moisture Resistance: MIL-R-5757D

Insulation Resistance (Moisture): 100 megohms, min.
Repeatability (Change in delay as result of environmental
change): +5%, max.

Test Dota

Vibration: 20g, 10 to 2000 cps.

Contact Opening: 10 microseconds, max.
Shock: 75q, 11 milliseconds duration,
Life: 100,000 operations.

Contact Resistance After Life: 0.35 ohm.

Remarks: Manufacturer claims unit will meet or exceed all
applicable electrical and environmental requirements of
MIL-R-5757D.

K304

RELAY, TIME DELAY, ADJUSTABLE, SPSTNO SOLID
STATE SWITCH, MODEL 3907 TRIMPOT

Application: Provides complete versatility by incorporat-

ing the means by which external resistors and capacitors
may be added for the desired time delays.

Cut 15 |‘-~'°°-|
&
T 400
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Environmental Conditions

Oper Temp Range: -55°C to +120°C.

Salt Spray: Meets MIL-R-5757D.

Moisture Resistance: MIL-R-5757D.

Insulation Resistance (Moisture): 100 megohms, min. after
exposure.

Repeatability {Change in delay as result of environmental
change): +5%, max.

Test Data

Vibration: 20g, 10 to 2000 cps.

Shock: 150g, 11 milliseconds duration.

Life: 1,000,000 operations min., mounted to a 4* x 4* x
05" thick heat sink, at 85°C.

Remarks: Remote timing adjustment of unit is possible by
installing a Trimpot Potentiometer in its timing circuit.

K305
RELAY, TIME DELAY, SOLID STATE, TYPE QR

Application: A high speed recovery circuit permits the
Type QR to be used in applications where high speed
recycling is necessary.

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

Mfr: Branson Corp., Whippany, New Jersey

Electrical Characteristics

Oper Voltage: 20-32 volts, dc.

Time Delay Range (Sec.): 01-.010 to .100; 02—.050 to
.500; 03—.500 to 60.

Time Delay Tolerance: +10% under most adverse condi-
tions of temperature, voltage, shock, vibration and acceler-
ation (+5% available on special order).

Power Requirements: Less than .75 watt exclusive of load
to be switched.

Switching Capacity: Single pole normally open (non-
isolated) solid state switch rated at 100 ma, 20 to 32
volts, dc. :

Contact Voltage Drop: 1.5 volt nominal at rated load.
Insulation Resistance: 100 megohms at 100 volts, de.
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Dielectric Strength: 1000 volts, dc between all terminals
and case.
Recovery Time: 500 milliseconds

Physical Characteristics

Case Styles: A-plain (shown); B-ear bracket.

Header Styles: A-solder hooks; B-plug-in (shown); C-3*
leads.

Weight: Less than 10 grams.

Volume: 0.13 cu. in.

Enclosure: Hermetically sealed.

Test Data

Life: In excess of 100,000 operations.
Vibration: 10 to 2000 cps at 20q.
Shock: 5q, 11 milliseconds

Environmental Conditions
Temp Range: -55°C to +100°C (-65°C to +125°C
available on special order).

Remarks: Manufacturer states timing accuracy over a wide
range of temperature and voltage is assured by a built-in
regulator and filter which also eliminates triggering and
timing errors as a result of normal line transients.

K306
RELAY, TIME DELAY, SUBMINIATURE, TYPE MTRH4

2120

— | 533 —a
@ 0.844
V- 9 = JJ

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

Mfr: Branson Corp., Whippany, New Jersey
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Environmental Conditions

Temp Compensation: Compensated for ambient variations
from -55°C to 100°C. For operation over this range the
operating tolerance should be increased as indicated in
table above.

Vibration: 5-55 cycles, 0.03 in amplitude (total excursion
of 0.06 in.).

Shock: 50 g's.

Altitude: To 70,000 ft.

Salt Spray: 50 hr.

Test Data

Dielectric Strength: 1000 volts peak between heater,
contacts, and shell; 500 volts peak across open contacts.
Insulation Resistance: 100 megohms, min to 100 voltsdc.

Remarks: Thermal time delay relays operate on heating
effect and therefore the time delay may be controlled by
varying the applied heater voltage. This enables therelay
to be used in many special circuit applications. For precise
adjustment of time delay or voltage sensing, it is possible
to use this characteristic by insertion of a rheostat in
series with the heater. In order to obtain the highest
reliability and stability of operation, the #S* Series relays
are not set to provide time delays in excess of 120% of the
time constant except for special application.

K504
RELAY, REED, MAGNETIC LATCH, 6 POLE, TYPE
RRLM6CM
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Quality Assurance: Manufacturer’s claims.
Bureau Approval required prior to use.

Mfr:  Struthers—Dunn, Inc., Pitman, New Jersey.

Electrical Characteristics

Coil Voltage: 6, 12, 24 and 48 volts.

Coil Resistance (Ohms): Single coil 48, 192, 768, 3070;
2 coil 20, 80, 320, 1280.

Must Operate (OR Reset) Voltage: 4.8, 9.6, 19.2, 38.4,
volts at 25°C.

Must Not Operate (NOR Reset) Voltage: 2, 4, 8, 16, volts
at 25°C.

Operate (OR Reset) Time, Including Bounce At Nominal
Voltage: 3.5 msec, max at 25°C.

Bounce Time At Nominal Voltage: 1.5 msec, max at 25°C.
Contact Rating: 15 VA max; 1 amp max; 250 volts max.
Contact Life: 10,000,000 at max rating; 20,000,000 at
1/2 max rating; 35,000,000 at low level.

Contact Resistance: Initial—50 milliochms max; end of
life—500 milliohms max.

Physical Characteristics

Therminals: 0.030 dia soft copper pins, 3/16* long.
Mounting: Two 0.035 dia hold-down wires.

Grid Spacing:  0.200".

Construction: Encapsulated, magnetically shielded reed
switch.

Environmental Contitions
Oper Temp Range: ~55°C to +85°C.
Storage Temp Range: -55°C to +125°C.

Test Data

Insulation Resistance (25°C): 1000 megohms min.
Dielectric Withstanding Voltage: 300 volts rms, 60 cps,
across open contacts; 500 volts rms, 60 cps, between all
other mutually insulated points.

Shock: 20 g’s with no contact chatter; 60 g's with no
contact transfer.

Vibration: 30 g's to 1200 cps; 20 g's to 200 cps.

n
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Operate Time-Release: 0.5 msec.
Coil Resistance: See table below.
3PNO
2PNO 2PNC
1PNO 1PNC IPNO + IPNC
6V-70 ohms 6V-45 ohms 6V-30 ohms
12V-280 ohms 12V-170 ohms 12V-120 ohms
28V-1500 ohms 28V-900 chms 28V-640 ohms

48V-4100 ohms

48V-2600 ohms

48V-1900 ohms

6PNO
5PNO 4PNC
4PNO 3PNC 1PNO + 3PNC
1PNO + 2PNC 2PNO + 2PNC 3PNO + 2PNC
2PNO + 1PNC 3PNO + 1PNC 4PNO + IPNC
6V-23 ohms 6V-19 ohms 6V-16 ohms
12V-94 ohms 12V-77 ohms 12V-65 ohms
28V-500 ohms 28V-410 ohms 28V-350 ohms

48V-1470 ohms

48V-1000 ohms

48V-1025 ohms

Physical Characteristics
Terminals: 0.022 dia. wire leads 0.090" long.
Terminal Spacing: 0.100”,
Terminal Finish: Tin plated, standard; unfinished or gold

plated, special.

Construction: Magnetically shielded.

Case: Molded epoxy case sealed with epoxy.

Environmental Conditions
Temp. Range: -55°C to +125°C.,

Test Data

Shock: 50 g's, min.

Vibration: 15 g's—2000 cps, min. Coil energized or

de-energized.

M102

INDICATOR, ELAPSED TIME, “CHRONISTOR"

Application: Where an indication is required of the total
number of hours during which an electronic equipment, or
component has been in operation. Space occupied is

equivalent to that of a 3AG cartridge fuse.

Supplement 1-April 1966

0967-031-1010

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

Mfr: Bergen Laboratories, Inc., Paterson, N.J.

Electrical Characteristics

Part No. 100-3.4 250-1.36 500-0.68 1000-0.34
Full Scale Hr, 100 250 500 1000
Series R* 294E 736E 1470E 2940E
Current (ma) 3.4 1.36 0.68 0.34

Avail DC Volts
Nearest Standard Series Res. (ohms)

6 1500 4700 8600 18K
12 3600 8600 18K 36K
26 7500 20K 39K 75K
48 15K 36K 68K 150K
100 30K 75K 150K 300K
115 33K 86K 180K 330K
150 47K 110K 220K 470K
200 56K 150K 300K 560K
250 68K 180K 360K 680K
300 86K 220K 470K 860K
500 150K 360K 750K 1.5M
Part No. 2500-0.136 5000-0.068 10000-0.034
Full Scale Hr. 2500 5000 10,000
Series R* 7350E 14,700E 29,400E
Current (ma) 0.136 0.068 0.034
Avail DC Volts  Nearest Standard Series Res. {(ohms)
6 47K 86K 180K

12 8oK 180K 360K

26 200K 390K 750K

48 360K 680K 1.5M
100 750K 1.5M 3M

115 860K 1.8M 3.3M
150 1.IM 2.2M 4. ™M
200 1.5M 3M 5.6M
250 1.8M 3.6M 6.8M
300 2.2M 4.M 8.6M
500 3.6M 7.5M 15M

*E Is average value of d-c voltage, neglecting resistance
of Chronistor (approx. 200 ohms).

Physical Characteristics

Weight: 0.150z.

Tube: Pyrex glass.

Electrodes: Copper, silver plated.

Electrolyte: Aqueous solution.

Marking: Permanent printed scale.

Mounting: Any 3AG fuse holder mounted vertically.

(+ terminal up~2500 to 10,000 hr. models any position.)
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MP101
GEAR REDUCTION UNIT, SPUR TYPE (OPTIONAL TO
TYPE Vs D.C. MOTOR—SEE B101)

Application: Attached to Type VS motor (see B101), this

unit provides a gearmotor with up to 35 oz.-in. of continuous

duty torque in a package having a frontal area of less than
four-tenths of a square inch (end mounting). The gear-
motor applications include tuning devices, counters and
power switches. (See Remarks NOTE:)

S s/
: )
),
\7/ TYPE VS MOTOR
(See BIOI)

GROUP Il IW ¥I
GROUP I I ¥

FIG. 1

TYPE VS MOTOR
(See BIOI)

FIG.2

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

M#r:  Globe Industries, Inc., Dayton, Ohio

Mechanical Characteristics

Gears: Precision cut and case hardened.

Bearings: Gear reducer input shaft is supported on ball
bearings; output shaft supported by precision ground
hardened steel bushing.

Design Feature: Parallel ground and hardened steel gear
shatts support 20° P, A. system gears ond relatively large
pinions.

Inertia: Negligible.

Performance: Close control of composite gear error on
pinions and gears assutes smooth running units.
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Gear Ratios: See table below: Selection of 62 ratios in
end mounted style and 27 ratios in side mounted style.
Side Mounted Style—Ratio and Performance Data:

Group(See  Speed Max. Cont. *Shaft
Fig.1-Shaft Reduction  Gear Torque  Rotation w/

Location)  Ratio (oz.-in.) Red Term. *+'
I 26.93:1 2.0 Cw
29.73 2.2
I 59.26 3.9 CCW
65.41 4.3
72.21 4.8
11 130.36 7.8 cw
143.91 8.6
158.86 9.5
175.36 10.5
v 286.80 154 CCwW
316.60 17.0

349.49 19
385.80 21
425.88 23
V' 630.96 30 Cw
696.51 34
768.88 35
848.76 35
936.94 35
1034.29 35
Vi 1388.11 35 CCwW
1532.33 35
1691.53 35
1867.27 35
2061.28 35
2275.43 35
2511.84 35
15
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MP102

GEAR REDUCTION UNIT AND CLUTCH, PLANETARY
TYPE (OPTIONAL TO TYPE SS D.C. MOTOR—SEE
8102)

Application: Attached to Type SS motor (see B102), this
electromechanical clutch and planetary geartrain may be
used for output speeds up to 25 rpm, and for torques to 10
oz.-in. A typical use is to provide immediate clutch engage-
ment when full torque is provided by the motor, eliminating
the lag while the motor comes up to speed. (See Remarks
NOTE:)

TYPE SS MOTOR
{SEE BI02)

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

Mfr: Globe Industries, Inc., Dayton, Ohio.

Electrical Characteristics

Clutch Coil Current: 160 ma at 27 volts dc, nominal.
Duty Cycle: Unit will operate up to 200 hr. continuous
duty at 71°C at speeds to 15 rpm. Intermittent duty cycle
will increase life.

Mechanical Characteristics

Clutch Torque: Unit can transmit up to 10 oz.-in. torque
at 5.0 + 0.5 rpm, 27.5 volts dc, 85°C.

Gear Train: Unit can incorporate any 7/8” dia. planetary
ratio. Cutputs above 25 rpm require special engineering.

Physical Characteristics

Weight: Gearmotor varies from 5 to 10 oz. depending on
ratio. Clutch adds approximately 1-1/2 oz.

Coil Enclosure: Epoxy encapsulation provides moisture
protection and insulation.

Bearings: Double-shielded ball bearings, life-lubricated
per MIL-G-3278 are standard. Special lubricants can be

provided.

Leads: Clutch has standard #26 AWG leads.

Mounting: Pilot and four .144" dia. holes in flange.

Remarks: The de-clutched output shaft turns with a maxi-
mum 3 oz.-in. of torque.

NOTE: This device is not supplied as a separate item.
It is integral with the Type SS motor (B102) and termed
Type SS Gearmotor.
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R113
RESISTOR, FIXED, SILICON CARBIDE, EXPONENTIAL,
“QUADRATRON" MODEL 4100

Application: The “Quadratron” Model 4100 provides an
accurate means of obtaining a large class of nonlinear
mathematical functions when used as an input or feedback
element with conventional, high-gain operational DC Ampli-
fiers. Some of the functions are: square, square root,
cube, cube root, multiplication, division, sine X and
cosine X.

T
4100A--100 |<:z 12— s/
8

D=
|

4100A-i-010 |->I /4

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

Mfr: Bourns, Inc., Trimpot Div., Riverside, Calif.

Electrical Characteristics

Pedk Input Voltage (Max.): Type 4100A-1-010, + 10 volts;
type 4100A-1-100 + 100 volts.

Required Signal-Source Current: 1.5 ma, max. (typically
less than 1.0 ma).

Squaring Error:  0.2% of peak input voltage, max.
Frequency Response, Squaring*: Measurable phase shift
appears at 400 cps.

Frequency Response, Square Root*: Measurable phase
shift appears at 50 cps.

Signal Source Impedance Required: Less than 50 ohms.
*Assumes no amplifier-imposed limitations.

Physical Characteristics

Type of Leads: Axial.

Lead Dia: #18 AWG.

Lead Length: 2-1/4", min.

Lead Material: Tinned copper solid wire.

Resistance Element: Silicon carbide.

Weight: Type 4100A-1-010, 1/2 oz; type 4100A-1-100,
1-1/4 oz.

Marking: Each unit is individually calibrated and stamped
with the specific amount of resistance (Rs) to be placed in
series with it, and the maximum current (Imax} which will
then flow upon application of an input signal of the
appropriate voltage.

17
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Quality Assurance: Manufacturer’s claims.
Bureau approval required prior to use.

Mfr: MSI Electronics, Inc., Richmond Hill, N.Y.

Electrical Characteristics

Resistance Range: 50 ohms min. to 250k ohms max.
Resistance Tolerance: +5%, +10%, +20%.

Max. Continuous Rated Voltage: 25 volts.

Wattage: 10 mw at 70°C.

Voltage Coeff: Less than 0.1%/volt.

Physical Characteristics

Lead Type: Axial.

Lead Dia: 0.001%.

Lead Length: 3/16".

Lead Material: Platinum.

Soldering Characteristic: Less than 2%.

Environmental Conditions
Temp Coeff: 300 PPM/°C.
Moisture Resistance: +1.5%.

Test Data
Load Life: +3% (70°C).
Short Time Overload: + 2%.

Remarks: Leads are integral parts of the resistor body
assuring reliable electrical and mechanical connections.

R232
RESISTOR, POTENTIOMETER, MICROMINIATURE
MODEL MP2

Application: Designed for printed-circuit board mounting.

g

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

Mfr: Miniature Electronic Components Corp., Holbrook,
Mass. )
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Electrical Characteristics

Std Resistances: 20, 50, 100, 200, 500, 1K, 2K, and 5K
ohms.

Tolerance: * 10%.

End Resistance: Less than 1% or 2 ohms, whichever is
greater.

Power Rating: 0.25 watts to 50°C; linearly derated to
zero at 105°C.

Physical Characteristics

Weight: 0.03 oz.

Seal: "O"-Ring.

Case: High-temperature epoxy.

Turns: Single—360°.

Moupting: Three 0.016” dia. leads 1/2* long.
Resistance Element: 10 ppm wire.

Wiper: Precious-metal alloy.

Environmentsl Conditions
Oper Temp: —55°C to + 105°C.
Humidity: 100 megohms min. at 95% humidity.

Test Data

Shock: 50 g.

Vibration: 20 g, 30—2000 cps without change of setting or
noise.

R233
RESISTOR, POTENTIOMETER, CLOCK FACE,
“KNOBPOT" MODEL 3640

Cut 33

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

Mfr:  Bourns, Inc., Trimpot Div., Riverside, Calif.
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Physical Characteristics

Weight: 2 oz.

Case: Cadmium-plated brass.

Electrical Terminals: Glass to metal hermetic seals.
Air Connection: 1/8 NPT or 3/8-24 NF-2

Environmental Conditions

Shock (Oper): #* 20 g, 11 millisecs, 3 axes.

Shock (Non-Oper): + 50 g, 11 millisecs, 3 axes.
Vibration: 5-15 cps at 0.5" double amplitude; 15-55 cps
at 0.060" double amplitude; 55-1000 cps at 10 g.

Temp Range: —65°C to +50°C.

Remarks: Other pressure and altitude ranges, pressure
differentials, temperature ranges, and vibration and shock
spectra are available.

S1106
THERMOSTAT, BIMETAL DISC, SNAP ACTION,
PRECISION MODEL 3100

Application: Designed for use where SPST, hermetically

sealed construction is required. Ideal for packaging in
special enclosures.

Cut 36
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Quality Assvrance: Manufacturer’s claims.
Bureau approval required prior to use.

Mfr: Elmwood Sensors, Inc., Cranston 7, Rhode Island

Electrical Characteristics

Resistive: 6 amps, 125 volts ac or 30 volts ac/dc; 3 amps,
250 volts ac.

Dielectric Strength: 1250 volts rms, 60 cycle for 1 minute.

Mechanical Characteristics

Operation: SPST, open or close on temp rise.
Oper Temp Range: -60°F to 550°F

Std Differential: 12°F

Min Differential: 8°F

Std Oper Temp Tolerance: #5°F.

Min Oper Temp Tolerance: *3°F.

Physical Characteristics

Case Material: Cold-rolled steel, plated to customer’s
specs.

Construction: Ungrounded

Header: Compression glass sealed. Case heliarc welded
at opposite end from header.

Weight: Basic unit without bracket, approx. 4 grams.
Terminals: Solder-type, up or right angle.

Test Data
Designed to meet MIL-E-5272C and MIL-STD-202.

Remarks: Available with numerous mounting configurations.

s1107
THERMOSTAT, SNAP ACTION, SENSITIVE, SUB-
MINIATURE MODEL 3305

Application: Designed for use where a small, sealed,
narrow-differential, disc, snap action thermostat is
required.

Cut 37

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

Mfr: Elmwood Sensors, Inc., Cranston 7, Rhode Island

21



INTRODUCTION NAVSHIPS 0967-031-1010 FRONT MATTER

PART II—INTEGRATED CIRCUIT DEVICES and an arabic number. The capital letter portion of the code
{dentification Codes indicates the major element/s in the device (V-vacuum

Integrated Circuit Devices are identified by identifica- tube, Q-transistor, etc), the mnemonic portion indicates the
tion codes for convenience in referencing when correspond- function of the device (AMP —amplifier, 0SC—oscillator,
ence concerning these parts is necessary. Each identifica- etc), and the arabic number distinquishes the device from
tion code consists of a capital letter, mnemonic abbreviation, all others of the same type.

PART Ii—TABLE OF CONTENTS

Type of Ident. Page Type of Reference Page
Device Code No. Part Designator No.
Adder Q-ADD-1 1 Driver, Line Q-DVR-2 22
Half-Adder Q-ADD-2 3 Expander, Gate Q-EXP-1 23
Amplifier, Differential Q-AMP-7 4 Inverter/Driver Q-INV-1 24
Amplifier, Differential Q-AMP-8 5 Monostable Multivibrator Q-MMV-2 26
Amplifier, Differential Q-AMP-9 7 HAND/NOR Gate Q-NAND-3 26
Amplifier, High Input Imped. Q-AMP-10 9 HAND/NOR Gate Q-NAND-4 27
AND/OR Gate, 5-Input Q-AND-1 10 HAND/NOR Gate Q-NAND-5 28
AND/OR Gate, Dual 2-3 Input Q-AND-2 11 NOR Or NAND Gate Network Q-NOR-2 29
Flip-Flop Network Q-BMV-3 12 NOR Gate, Dual Q-NOR-3 30
Flip-Flop Network Q-BMV-4 13 NOR Gate Q-NOR-4 32
Flip-Flop, Microcircuit Q-BMV-5 15 Exclusive OR/H l{-Adder Q-OR-1 33
Flip-Flop, Type D Q-BMV-6 16 OR Gate, Four-Input Q-0R-2 34
Flip-Flop, Reed Relay Q-BMV-7 19 Exclusive OR, Dual 2-Input Q-OR-3 36
Buffer Q-BUF-1 20 Shaper, Pulse Q-PUS-1 37
Driver, Line Q-DVR-1 22 Schmitt Trigger Q-SMT-1 38

i ~ Supplement 1-April 1966
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Q-ADD-1
ADDER, MILLIWATT MICROLOGIC, TYPE 908

Description: The Type 908 Adder element performs the
MOD 2 Addition or Exclusive OR function; it also is used
to select one of two data streams under control of a single
gate signal. See Remarks.

335
35 —1
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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.

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): 10 mw.

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

SWITCHING TIME TEST CIRCUIT

Voo 1.8V

PULSE IN

JL
k-

T324

‘ T347-




NAVSHIPS

Q-ADD-2
HALF-ADDER, MILLIWATT MICROLOGIC, TYPE 912

Description: The Type 912 Half-Adder is a multi-purpose
combination of three basic RTL circuits. The configuration
is well suited as a complete Half-Adder, an Exclusive OR
Gate, or any other similar logic construction,

33
- F

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): 8 mw.

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

FO800

GROUND
= UMKSED
INPUT PINS

‘ t46- .y
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Electrical Characteristics

Total Device Dissipation (Max.)—Free Air: 0.5 watts.
Total Device Dissipation (Max.)=25°C Case Temp: 2.0
watts,

Max. Supply Voltage: +10 volts.

Characteristics at 25°C (Except as noted): See table below.

Bias Conditions: V, (= 10v, +5%

0967-031-1010

Ve =-10v, £5%
Symbol Parameter Test Cond. Min. Typ. Max. Unit
Zin Input Impedance f=50ke 2K 5K Q
Zout Output Impedance f=50ke 4K 5K Q
v Open Circuit Rq=50Q, f=kc 30 40 v/ vV
Voltage Gain Vin =10 mv
A, Open Circuit Rg=50Q, f=1.4mc 20 v/V
Voltage Gain Vin = 10mv, T=-65°C
Acm Comm. Mode Gain f=l4me, Vip=1v 0.4 v/v
V,-V, Base Offset V 5 10 mV
A(V,-V,) Base Offset V T =-65°C to +100°C 20 uv/C
Vi Equiv. In. Noise V Bwdth. = 5 ¢ps to S me 6 20 uV

T T T T T T T T
TYPICAL OPEN CIRCUIT VOLTAGE GAIN VS FREQUENCY
60
_ 50
3y
g 30 \
20 \\
10
100KC ING 10MC
FREQUENCY
T T T T T T T
TYPICAL VOLTAGE GAIN VS TENPERATURE
60 - 1L4NC
50
=
T
%
= 3
2
20
10

1§ -50 -25 0 425 +50 +75 +100 +I25 +I50
TEMPERATURE IN *C
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§ TYPICAL INPUT AND OUTPUT INPEDANCE VS FREQUENCY
S 6
" INPUT
§ 5K =N
£ QUTPUT
5K
=}
S
=
= K
=

10KC 100K INC

FREQUENCY

Physical Characteristics
Construction: TO-5 outline package.
Leads: Eight wire leads, .017% dia., 1-1/2* min. length.

Q-AMP-8
AMPLIFIER, DIFFERENTIAL, TYPE D43-000

Description: Type D43-000 is a low-level Differential
Amplifier consisting of five NPN transistors and associated
resistors constructed on a single silicon chip. The ampli-
fier design features tight thermal coupling, close beta and
V BE match with common-mode feedback. Because of its
design, the amplifier exhibits extremely low drift charac-
teristics and excellent stability over a wide temperature
range.
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Q-AMP-9
AMPLIFIER, DIFFERENTIAL, MICRONET-203

Description: The Micronet-230 is a general purpose,
integrated amplifier constructed in a chip of silicon by
using the planar process. Typical uses include DC and
AC amplification (open and closed loop), wave shaping,
and buffering.
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Quality Assurance: Manufacturer’s claims.
Bureau approval required prior to use.

M#fr: Sperry Semiconductor Div., Sperry Rand Corp.,
Norwalk, Conn.

Electrical Characteristics

Absolute Max. Ratings—

Power Supply Volts (VCC + VER): 25V.

Input Signal Volts (VEE + Vin): 25V.

Power Dissipation (At or Below 125°C Case Temp): 300 mw.
Oper Temp Range: —55°C to +125°C.

Storage Temp Range: —65°C to +175°C.
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Test Data (— 3
Mechanical Shock: Per MIL-S.19500. — — T
Thermal Shock: Per MIL-8-19500. 4 — 9% s
Hermeticity: Per MIL-5-13500. f— —

i — —T l
Physical Characteristics .L. /
Construction: Monolithic, glass-kovar. "m -Io— 408 055
Package: Flat, others available on special order. ER

Leads: Aluminum, ultrasonically bonded.

Remarks: Manufacturer states good phase margin assures
stability without the use of external frequency compensa-
tion networks. The output emitter followers have been
desiqned to survive accidental short circuits from outputs
to the VER power supply provided they are not of long
duration.

O |
Ycc

Q-AMP-10
AMPLIFIER, HIGH INPUT IMPEDANCE, UNITY GAIN,
TYPE 4JD12X218

Description: The Type 4JD12X218 Amplifier is a thin
film, inteqrated high input impedance—unity gain amplifier %Rs

A

with input impedance greater than 50 megohms up to 25 ke R4 50K

and greater than 10 megohms at 500 ke, It was designed 200K O g
primarily for military aerospace applications, especially ’ " QUTPUT
those employing impedance transfer. These include some 25¢

types of infrared sensors and photomultiplier outputs.

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

Mfr: General Electric Co., Electronics Park,
Syracuse, N.Y.

Electrical Characteristics

Max. Supply Voltage (Vec): 45 volts.

Max. Oper Temp Range: —25°C to +125°C.

Max. Storage Temp Range: —55°C to +200°C.
Electrical Characteristics Table (Vcc = +25v, T =25°C,
Rg = 10 megohms, f = 1 kc)

Parameter Min.
Voltage Gain Av .99

Input Impedance (See Test Circuit) Zin* 50M ohms
Input Impedance (f = 500 kc) Zin* 10M ohms
Input Capacitance** Cin .03 (Typ.) pf

Output Resistance (See Test Circuit) Ro 1500 ohms

*RL. greater than 100 k.
**Top and bottom plates of package tied to pin #7.

Supplement 1-April 1966 9



NAVSHIPS

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

Mfr: Texas Instruments, Inc., Dallas, Texas

Electrical Characteristics

Max. Supply Voltage: 8 volts.

Max. Input Voltage: 8 volts.

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

Max. Storage Temp: —65°C to +150°C.

Propagation Delay: 5 nsec.

Electrical Characteristics Table (Vec = 3v to 4v, Ta=
—55°C to +125°C, Vee = —3.0v 5%, Logical 0= Low
Voltage, Logical 1 = High Voltage)

Parameter Min. Typ. Max.

Oper Supply V (Vec) 3.0v 4.0v
Network dissipation:
Ta = 25°C, N = 0, 50% duty cycle

Vec=3.0v, Vee = —3v 14 mw
Vec =4.0v, Vee = —3v 20 mw
Vee = 3.0 v, Vee = Open 2 mw
Vee = 4.0 v, Vee = Open 4 mw
Loading: .
DC Fan-out N + {See Note) 4
N - 4

Voltage drop from input to output
for logical 1 condition at any input:
Fonout N+=5 »
Vin £(Vee-1.9v) 0.20v

Vin £ (Vce-1.6 v) 0.30v
Vin £ (Vec-1.3 v) 0.40v

Voltage rise from input to output
for logical 0 condition at any input:
Fan-out N-=4
Vin 0.3 v 0.0v

Note: An N+ type load requires an output to supply current.

An N- type load requires an output to sink current.

Physical Characteristics

Construction: Semiconductor network mounted in a glass-
to-metal hermetically sealed package.

Leads: Ten gold-plated kovar leads, 0.012* x 0.004",
spaced typically 0.050" apart.

Insulation: Mylar insulators are available.

Weight: 0.1 gram.
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Q-AND-2
AND/OR GATE, DUAL 2-3 INPUT, TYPE SN534

0]elelole;
+0.010
< 0250300 _4 005
0.01— Eﬁéﬁ*}t—gﬂ —] 0.0
f T— 12ELS _1
o5 Bt
l ONLY)
v AR
30-0'0 0.500+0010 | —
0425 7 000 .800£0.
: :
0.010 MAX.J—- ! II 0.250
) _L

—-”- 0.012
6]0]0]6]0)

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

Mfr: Texas Instruments, Inc., Dallas, Texas
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Parameter Condition Typ. Units
Network Con-
sumption 25°C 65 mw
Fan-Out +25°C SFF +4NANDS
+125°C 4AFF +3NANDS
-55C 3FF+3NANDS
Input Voltage
Sig. Lev. SET, Tp=+125C 24 volts
Tp=-55C 2.5 volts
RESET, Trig. Lev. 2.3 volts
Ta=+125°C 2.4 volts
Tp=55C 2.5 volts
Output Voltage
Sig. Lev. ON, Vin=3V 0.4 volts
OFF, Vip=0V 5.8 volts
Switching Characteristics at 25°C, F. 0. =1
Delay Time 14 nsec
Rise Time 90 nsec
Storage Time 9 nsec
Fall Time 10 nsec
Propagation Delay 13 nsec

Physical Characteristics
Construction: Hybrid thin-film. Encapsulation in an
epoxy-filled premolded case.
Leads: Nine, #28 AWG tinned nickel leads 0.600" min.

length.

Q-BMV-4

FLIP-FLOP NETWORK, SEMICONDUCTOR

Description: These semiconductor networks are complete
bistable logic networks which can be used, without ad-
ditional circuitry, as set-reset flip-flops, binary counters,
or shift registers in synchronous or asynchronous systems.
{Sprague— Types US-0100A ond US-0101A; Texas

Instruments —Types SN510 and SN511)
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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.

2 wr 2
ouT !

O/ -
LA/ =N
I © |

EXTERNAL e |

CONNECTION CONNECTION

Ty 2 \‘|

- [

I vbbc |

W

| co——¢ ———Os |

L_ ! 4 R
RC J R2 5

"o T T

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.

15
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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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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.
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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
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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



NAVSHIPS

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.

Supplement 1=April 1966

0967-031-1010

Q-OR-1
EXCLUSIVE OR/HALF ADDER, TYPE UC-1004B
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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.
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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.
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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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