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ULN-2031A, ULN-2032A, and ULN-2033A

Type ULN-2031A, ULN-2032A, and ULN-2033A high-current
Darlington transistor arrays are comprised of seven Darlington
pairs on a common monolithic substrate. The ULN-2031A consists
of 14 NPN transistors connected to form seven Darlington pairs
with NPN action. The ULN-2032A (hfg = 500 min.) and the ULN-
2033A (hfe = 50 min.) consists of seven NPN and seven PNP
transistors connected to form seven Darlington pairs with PNP ac-
tion. All devices feature a common emitter configuration.

These devices are especially suited for interfacing between
MOS, TTL, or DTL outputs and 7-segment LED or tungsten filament
indicators. Peak inrush currents to 100 mA are allowable. They
are also ideal for a variety of other driver applications such as relay
control and thyristor firing.

ULN-2031A ULN-2032A

These arrays are housed in a plastic 16-pin dual in-line A ULN-2033A

package and are designed for 0°C to +85°C operation.

ULS-2045H, ULN-2046A, ULN-2046A-1, and ULN-2086A

Each device is a general-purpose transistor array consisting of five NPN transistors on a single
monolithic chip. Two transistors are internally connected to form a differential pair. Integrated circuit
construction provides close electrical and thermal matching between each transistor.

This array is well-suited for a wide range of applications such as D-C to VHF signal processing systems;
temperature-compensated amplifiers; custom designed differential amplifiers and discrete transistors in
conventional circuits.

Two package configurations are available. Type ULN-2046A, ULN-2046A-1 and ULN-2086A are housed
.in a 14-pin plastic dual in-line A package and Type ULS-2045H is housed in a 14-pin hermetic dual in-
line H package.

FEATURES:

@® Operation from D-C to 120 MHz ® Wide Operating Current Range ® Two matched pairs of transistors
(ULS-2045H, ULN-2046A, and ULN-2046A-1): Vg matched +5 mV; Input Offset Current = 2 uA max. at
Ic=1 mA @ Low Noise Figure: 3.2 dB at 1 kHz ® Operating Temperature Range: ULS-2045H = —55°C
to +125°C; ULN-2046A, ULN-2046A-1, and ULN-2086A = 0°C to +85°C

ULN-2047A THREE DIFFERENTIAL AMPLIFIERS

The ULN-2047A is a monolithic NPN multiple transistor array comprising three independent differen-
tial amplifiers. 1t is specifically intended for use in switching applications such as electronic organ
keyboards. All base leads are brought out on one side of the 16-lead plastic dual in-line package to sim-
plify printed wiring board layout. A separate substrate connection permits maximum circuit design
flexibility.

FEATURES:

@ 5 mV Differential Input Offset Voltage

@ High Gain: 75 min. at 10 mA

@ Plastic Package (16-pin) Dual In-Line A

@ (Operating Temperature Range: 0°C to +85°C
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ULN-2054A DUAL INDEPENDENT DIFFERENTIAL AMPLIFIER

The ULN-2054A is a transistor array consisting of six NPN transistors on a single monolithic
chip. The transistors are internally interconnected to form two independent differential am-
plifiers.

The ULN-2054A is intended for a wide range of applications requiring extremely close elec-
trical and thermal matching characteristics. Some applications are: cascade limiter circuits;
balanced mixer circuits, balanced quadrature/synchronous detector circuits; balanced (push-
pull) cascade/sense/IF amplifier circuits; or in almost any multifunction system requiring RF/
Mixer/Oscillator, converter/IF functions.

FEATURES: @ Independently accessible inputs and outputs ® Maximum input offset voltage: +5mF
@ Plastic Package (14-pin) Dual In-Line A @ Operating Temperature Range: 0°C to +85°C

Type ULN-2081A and ULN-2082A Transistor Arrays are
comprised of seven high-current NPN transistors on a com-
mon monolithic substrate. The Type ULN-2081A is connec-
ted in a common-emitter configuration and the Type ULN-
2082A is connected in a common-collector configuration.

Both arrays are capable of directly driving seven segment
displays and LED displays. They are ideal for a variety of
other driver applications such as relay control and thyristor
firing.

FEATURES:
@ High Ic: 100 mA max.
® Low VCE(SAT). 400 mV typ. at 50 mA

@ Plastic Package (16-pin) Dual In-Line A ULN-2081A ULN-2082A
@ QOperating Temperature Range: —40°C to +85°C

ULN-2083A, ULN-2083A-1, ULS-2083H, ULS-2083H-1,
ULS-2083HMIL, and ULS-2083H-1MIL 5-TRANSISTOR ARRAYS

Designed for use in general-purpose, medium-current (to 100 mA) switching and differential amplifier
applications, the ULN-2083A, ULN-2083A-1, ULS-2083H, and ULS-2083H-1 transistor arrays each consist
of five NPN transistors on a single monolithic chip. Two transistors are matched at low currents (1 mA)
making them ideal for use in balanced mixer circuits, push-pull amplifiers, and other circuit functions
requiring close thermal and offset matching.

FEATURES:

® Matched Pair (Q1 and Q2): V10 (VBE matched) = £5 MV max.; I1q (at 1 mA) = 2.5 uA max
® Low VCE(SAT) = 0.7 V max. at 50 mA

© High I¢ = 100 mA max. ® Hermetically-Sealed Packages to MIL-M-38510

©® High-Reliability Screening to MIL-STD-883, Class B

¢ Package'Configyrations: . ® QOperating Temperature Range:
Plastic 16-pin Dual In-Line A 0°C to +70°C (ULN Series)

Hermetic 16-pin Dual In-Line H 550 to +125°C (ULS Series) 6. K0, 410,232
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CONSUMER LINEAR
INTEGRATED CIRCUITS

Sprague Electric’s Semiconductor Division has taken the advan-
tages of Sprague-pioneered ion-implantation and directed them
toward the design and manufacture of consumer entertainment
products. With ‘state-of-the-art’ design and process capability,
many new consumer entertainment integrated circuits are now

previously available with discrete fabrication techniques, while
simultaneously reducing component count. With their proven
reliability, Sprague ion-implanted integrated circuits not only save
space in electronic equipment, but also provide enormous time
and cost savings to consumer entertainment equipment manufac-

available. Each of these provides performance advantages not turers.

ULN-2110A PHASE-LOCKED LOOP STEREO DECODER

The Type ULN-2110 monolithic Phase-Locked Loop FM Stereo Multiplex

4 X . . . . vee [3 Mred) 0sc. RC
Decoder is used for decoding FM stereo multiplex signals into right and left cc NETWORK
audio channels while inherently suppressing SCA information when it is con- INPUT 13] kb LOOF
tained in the composite input signal. Internal functions include automatic AUDIO AMP. 19Hz LOOP
mono/stereo mode switching and drive for an external stereo mode ouTPUT FILTER

1 DEMODULATOR
operation. LEFT OUTPUT [ L] ST
FEATURES RIGHT QUTPUT[ 5 | 18] 19kHz ouT
® Low Number of External Parts - No Coils

.. . LAMP INDICATOR STEREO SWITCH
@® 75 mA Lamp Driving Capability Lo ER RS

g ‘ﬂ STEREO SWITCH

FILTER

@ 40 dB Channel Separation GND
@ 8 to 14V Supply Voltage Range

@ 75 dB SCA Rejection

® QOperating Temperature Range: —40°C to +85°C
® Automatic Stereo/Monq Switching

D¥G. NO. A-O443A

@ Stereo Indicator Lamp Driver with Current Limiting
@ Plastic Package (14-pin) Dual In-Line A

ULN-2111A and ULN-2113A* F-M DETECTOR and LIMITERS

These devices are comprised of a three-stage limiter and a DETECTOR OUT DE- EMPHASIS
balanced product detector. The ULN-2111A finds wide ap- DETECTOR BIAS
plication in 12-volt TV sound channels, F-M receivers, automatic Vee
frequency control systems and communication receivers, radar, Vaee PHASE SHIFT
etc. The ULN-2113A is designed for use in 8-volt portable or

. I-F IN TEST POINT
mobile systems.
FEATURES: I-F DECOUPLE PHASE SHIFT
@ 55 dB min. High Voltage Gain at 4.5 MHz I-F BIAS PHASE SHIFT
@ 400 uV Threshold at 10.7 MHz 6ND

NC

® Zener Diode Power Supply Regulation
@ 12 Volt Nom. Supply Voltage
@ 500 mVrms Recovered Autio at 10.7 MHz

@ Operating Temperature Range: —40°C to +85°C
® Plastic Package (14-pin) Dual In-Line A

ULN-2136A F-M, I-F AMPLIFIER/LIMITER AND QUADRATURE DETECTOR

The ULN-2136A combines a limiting amplifier,

DETECTCR OUT 1 14 | DE-EMPHA.SIS

quadrature discriminator and a voltage regulator in a single -

monolithic IC. Although primarily for F-M receivers, the DETECTCR 81AS [ 2 —ReG. 13] VreC

dﬁviCE is quite versatile for use in any F-M demodulator ap- vee [3 e, @;{D 137 erase swier
ication.

2EATURES L 11] TEST POINT

@ Improved AFC Stability @ Low Harmonic Distortion A O e

@ No Detector Unbalance ® Single Coil Tuning - eias 6 9] PHASE SHIFT

® Line and Load Regulation oo 3 e

@ Operating Temperature Range: —40°C to +85°C

® Plastic Package (14-pin) Dual In-Line A 0.

22 * Available until present stock is exhausted.
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ULN-2204A/TDA1083 A-M/F-M RADIO SYSTEM

The ULN-2204A is a monolithic integrated circuit designed

perform such functions as A-M R-F amplifier, A-M local oscillator, A-
M/E-M 1-F amplifier, A-M/F-M detectors, A-M AGC, F-M AFC control

I-F IN I-F

primarily for use in A-M/F-M radios and similar applications. It will  1-roecourie 116] A-M CAIN

ADJ. ACC AFC

ouTt

voltage, audio preamplifier, audio driver, and audio power output. LOW- LEVEL GND {14] DETECTOR IN
FEATURES: A-M I-F OUT Vee / Vago
® Good Sensitivity 0scC. A-F OUT

@ Low Harmonic Distortion i I CHALEVEL oD
® Wide Operating Voltage Range

@ Qperating Temperature Range: —40°C to +85°C R-F DECOUPLE (10 ] A-F DECOIIPLE
® Plastic Package (16 pin) Dual In-Line A OETECTOR OUT 5 At in

® Minimum System Parts Count

® Low Power Drain O N0, -0 121

@ (lass ‘B’ Power Amplifier ® 40 uV Limiting Threshold

©® D-C A-M/F-M Switching @ Excellent A-M Rejection

ULN-2209M I-F GAIN BLOCK with VOLTAGE REGULATOR™

The Type ULN-2209M four-stage limiting amplifier
REGULATED
POWER SUPPLY
Lw
VWM

provides the function of an I-F gain block and is designed for
use in communications and F-M receivers.

If INPUT

FEATURES I leur
® Gain at 10.7 MHz: 50 dB Typical o v 2
©® Operating Voltage Range: 10 V—20 V

@ Excellent Temperature Stability

@ Power Supply Rejection Ratio: 40 dB Typical

® QOperating Temperature Range: —40°C to +85°C
® Plastic Package (8-pin) Dual In-Line M

7.7 QUTPUT

HIGH I-F
ouT

ULN-2231A DUAL PREAMPLIFIER

The Type ULN-2231A Dual Preamplifier is a linear
monolithic integrated circuit designed for use with low-level
signals in low-noise applications. It offers outstanding CEEOBACK |

GND

FEEDBACK 2

INPUT 2
value, performance, and reliability in both consumer and in- ‘
dustrial products such as stereo tape players, microphone INPUT ) NPT 2
amplifiers, F-M stereo receivers, and phonograph amplifiers. INPUT 1 OUTRUT 2

An integral voltage regulator eliminates the need for OUTRUT | OUTPUT 24
audio or r-f coupling. Internal feedback resistors are
provided for NAB equalization. OUTPUT 14 DELAY 2
FEATURES DELAY | vee
® Single Power Supply Operation
@ High Input Impedance ® Internal Schottky Diodes to Prevent Tape Marking
@ Wide Power Supply Range During Turn-Off
® Matched Open Loop Voitage Gain @ Internal Transient Protection
@ Turn-On Delay ® QOperating Temperature Range: —40°C to +85°C
@® Low External Parts Count @ Plastic Package (14-pin) Dual In-Line A

* Available until present stock is exhausted.
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ULN-2240A A-M/F-M SIGNAL PROCESSING SYSTEM

Providing many bonus features such as delayed AGC for the R-F
stage, an AFC drive circuit, inter-station (signal level) muting, and
off-channel (deviation) muting, the ULN-2240A A-M/F-M signal
processing system combines receiver F-M I-F functions and all A-M
functions in a single monolithic integrated circuit.

FEATURES

® 12uV Limiting Threshold

@ Deviation/Level Muting

® Meter Drive

@ Balanced A-M Mixer

® 5 LV A-M Sensitivity

® D-C Mode Switching

® |nternal Voltage Regulator

@ Meets Dolby Noise Requirements

@ Plastic Package 20-Pin Dual In-Line A

A-M DECOUPLE

1-F IN

I1-F DECOUPLE

I-F BIAS

SUBSTRATE

ilﬂ A-M IN

MIXER BIAS
LOW-LEVEL GND
DELAYED AGC
MUTE QUT

VReG

I-F OUT

DETECT. IN

ULN-2241A A-M/F-M SIGNAL PROCESSING SYSTEM

The ULN-2241A Signal Processing System was designed with
carefull attention to the total system costs and performance re-
quirements of modern automotive and high-quality home enter-
tainment boradcast receivers. All F-MI-F functions and all A-M
functions are provided on this “one-chip’ receiver with minimum
external parts count.

FEATURES

©® Low External Parts Count

® D-C A-M/F-M Switching

® 12 uV Limiting Threshold

® 5 uV A-M Sensitivity

@ Low Harmonic Distortion

@ Balanced A-M Mixer

@ |nternal Regulator

@ Plastic Package 16-Pin Dual In-Line A

I-F IN n

I-F DECOUPLE [2 |

I-F Blas[ 3}

HIGH-LEVEL GND [ 4 |

AUDIO OUT

DETECT IN

1-¢ outeut 8
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ULN-2242A/TDA1090 A-M/F-M SIGNAL PROCESSING SYSTEM

Substantial simplification of A-M/F-M receiver design is
possible with the ULN-2242A signal processing system with im-
proved system performance and minimum external parts count.
All F-M I-F functions and all A-M functions are provided in this
monolithic integrated circuit.

FEATURES:

® Low External Parts Count

@ D-C A-M/F-M Switching

@ 12V Limiting Threshold

® 5 LV A-M Sensitivity

@ Low Harmonic Distortion

@ Balanced A-M Mixer

©® Meter Drive

@ Internal Regulator

@ Self-Contained Muting (Squelch)

® Qperating Temperature Range: —40°C to +85°C
® Plastic Package (20-pin) Dual In-Line A

A-M DECOUPLE n

I-F IN

I-F DECOUPLE

I-F BIAS
SUBSTRATE ['5 |
AUDIO ouT [ 6 |
AFC METER

MUTE in [ 8]

HiGh-LEVEL GND [ 9]

MiXER BIAS

LOV - LEVEL C:ND

DELAYED ACC

ULN-2243A MIXER/I-F FOR F-M RADIO APPLICATIONS

Providing an important basic building block for use in F-M radio
applications, the ULN-2243A mixer/I-F minimizes spurious
responses from strong off-channel signals while providing an ex-
cellent noise figure, maximum desired signal gain and very-high
I-F rejection.

FEATURES:

® Doubly-Balanced Linear Mixer

® Very-High I-F Rejection

® 32 mmho Conversion Gain at 100 MHz
® 330 Q I-F Input/Output Impedance
® 46 dB |-F Gain at 10.7 MHz

® AGC Detector for MOSFET R-F Stage

@ Low External Component Count

® Plastic Fackage 16-Pin Dual In-Line

1-F INJ 1 16 | 1-F ouT
I-F DECOUPLE | 2 15 | I-F Ve
I-F GND |3 14 | AGC INHIBIT
AGC
AGC DET. IN[ 3 DET. 13 | AGC/R-F BIAS OUT
MIXER 5 12 | MIXER Vee
out
6 11 | MIXER GND
osC. U MIX 10 R-F
INPUT INPUT
8 9
Dwa. Ne. A-13,125

25
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ULN-2244A and ULN-2245A PHASE-LOCKED LOOP STEREO DECODERS

These monolithic integrated circuits are used for decoding
stereo multiplexed signals in F-M receivers, while eliminating the
tuning coils required to operate previous design stereo processors.
The circuit creates a signal which is in phase with and of exactly AMPLIFIER QUTPUT [15 ] OSCILLATOR RC
double the 19 kHz pilot signal provided during stereo tran-

COMPOSITE INPUT 116 | Vec

LEFT DE-EMPH.

smission. This 38 kHz subcarrier signal is used to demodulate the } LooP
stereo information. LEFT OUTPUT FILTER
The stereo switch portion of the circuit is disabled during weak RIGHT OUTPUT DETECTOR [NPUT
stereo signals or monaural broadcasts.
RIGHT DE-EMPH. | m PILOT MONITOR
The 2244 has a high impedance ouput while the 2245 is de- STEREO INDICATOR
signed for low impedance applications. GROUND }mﬁmm
FEATURES: Dwg. No. A-9407B
@ High Channel Separation
® Low T.H.D.
@ High Power Supply Decoupling
® 100 mA Lamp Driver Capability ® Operating Voltage: 10.5t0 16 V
® High VCO Frequency Stability ® Operating Temperature Range: —40°C to +85°C
@ High Processing Gain ® Plastic Package (16-pin) Dual In-Line A

ULN-2249A A-M RADIO SYSTEM

The ULN-2249A A-M radio system consists of an R-F amplifier,
converter, I-F amplifier, A-M detector, AGC amplifier, and bias R-F IN -_IB R-F OUT
voltage regulator. The low-level audio output can be used to drive
a standard audio power amplifier such as the Sprague ULN-3701.

R-F DECOUPLE

ACC DECOUPLE

FEATURES: qlﬂ conv i

® Low External Parts Count LOW-LEVEL CND IEI osc.

® Iqternal Bias Regulator o our BT cone oo

@ High AGC Ratio

® Low Distortion DET. IN 1T ] HIGH-LEVEL CND
® Good Sensitivity ACC DECOUPLE . 5T e

® Qperating Temperature Range: —40°C to +85°C ot our Ve

@ Plastic Package (16-pin) Dual In-Line A

W N0 =10 47

ULN-2274B, ULN-2274B-1, ULN-2278B and ULN;227BB-I
DUAL AUDIO POWER AMPLIFIERS

These dual audio amplifiers are linear monolithic integrated circuits designed primariiy for
low-cost audio amplifiers in phonograph and radio applications. They are also ideally suited for sias

cC
industrial applications requiring high power output and reliable performance.
. . CuT 1 - CuT 2
FEATURES: ® High Open Loop Gain ® |nternal Compensation Network
@ Low Distortion ® High Peak Output Current @ Minimum External Components GNP 12}CGND
® Low Quiescent Current @ Internal Current Limiting @ Operating Temp: —40°C to +85°C o 11|GND
® Self Centering Bias ® Thermal Shutdown @ Plastic Package
® High Input Impedance  ® High Channel Separation (14-Pin) Dual In-Line B CNB gl ene
Power Rating per Channel VgﬁVolts) INT[6] (9 ]iIN2
Type No. (Watts) RMS Nom. Max. Ry (ohms) FEED
UIN-22748 10 5 2 816 o Y
ULN-2274B-1 15 9 2 8-16
ULN-2278B 20 9 2 816 0uG. 0. 2-90198
ULN-2278B-1 25 9 26 8-16
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ULN-2280B and ULN-2281B AUDIO POWER AMPLIFIERS

These monolithic integrated circuits are designed for minimum ex-
ternal component requirements. They are ideally suited for ap-
plications in consumer, automotive, and communications designs.
The ULN-2280B is rated for 2 watts max. applications; the ULN-2281B
for 4 watt max. applications.

FEATURES

® Low Distortion

@® Low Quiescent Current

® 34 dB Internally Fixed Gain

@ High Input Impedance

® Thermal Overload Protection

® Qutput Short Circuit Current Limiting

® Minimum External Components

@ Supply Voltage Range: ULN-2280B, 9-26V; ULN-22818, 9-32V

GND

GND

CND

@® Operating Temperature Range: —40°C to +85°C

@ ULN-22808 is replacement for LM380N, ULN-22818

for LM384N

® Webbed Plastic Package (14-pin) Dual In-Line B

ULN-2283B, and ULN-2283B-1 LOW POWER AUDIO AMPLIFIERS

Designed primarily for use in low-cost phonographs and radio receivers,

22838 audio power amplifier is well-suited for use in battery-operated portable equip-

the ULN-

ment. oecourte [ |
FEATURES: croune
® Wide Operating Voltage Range: cROUND
ULN-2283B .......... 3-15v CUTPUT
ULN-2283B-1......... 3-18V
®Low Quiescent Current Drain @ Short Circuit Protected @Low External Parts Count N0 a0

®Low Distortion @43 dB Voltage Gain @Operating Temperature Range: —40°C to

+85°C ®Plastic Package (8-pin) Dual In-Line B

ULN-2289A/TCA3089 I-F SYSTEM FOR F-M RECEIVER APPLICATIONS

Designed for use with low-output level tuners, each I-F system features a
delayed AGC characteristic which will improve the performance of most F-M
radio tuners.

FEATURES:

©® Wide Operating Voltage Range (8.5 to 16 V)
® Self-Contained Mute/Squelch

® Internal Voltage Regulator

® Low Distortion

@ Single-Coil Tuning

® High Sensitivity (15 uV)

@ High Recovered Audio (425 mV)

® Direct Tuning Meter Drive

® Delayed AGC Qutput

I-F IN

I-F DECOUPLE

1-F BIAS

GND

MUTE SQUELCH

AUDIC OUT

AFC OUT

I-F OQUT

® |solated AFC Qutput
@ Operating Temperature Range: —40°C to +85°C
® Plastic Package (16-pin) Dual In-Line A

NC

AGC OUT

SUBSTRATE

cC
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ULN-3701Z/TDA2002, ULN-3701ZH, and ULN-3701ZV
AUDIO POWER AMPLIFIERS

Designed specifically for driving low-impedance loads down to
1.6 2, the 3701 audio power amplifier is ideal for automotive
radio, tape player, and CB applications and can deliver 15 W of
audio in the bridge configuration or 5 W to 10 W single-ended.
FEATURES:
® Low External Parts Count
® Low Distortion
@ (lass-B Operation
@ Short Circuit Protected
@ Thermal Overload Protected
® Low Noise
® High Output Voltage Swing
® Operating Temperature Range: —25°C to +85°C

NON-INVERTING INPUT [ 1 ]

O

INVERTING INPUT [ 2|
GROUND -_E
outPut [ 4 |

Vee 5 ]

@ T0-220 Style Package:
ULN-3701Z Standard Leads
ULN-3701ZH Horizontal Mounting
ULN-3701ZV Vertical Mounting

ULN-3804A A-M/F-M SIGNAL PROCESSOR

Designed for use in battery-operated portable radios or line-
driven table radios, the ULN-3804A A-M/F-M signal processor is
well-suited for low-cost applications requiring a low parts count
and high performance standards.

FEATURES:

® Good Sensitivity

® Low Harmonic Distortion

® Wide Operating Voltage Range
® Excellent A-M Rejection

® Low Power Drain

® D-C A-M/F-M Switching

@ 40 uV Limiting Threshold

I-F DECOUPLE A-M GAIN

AGC/AFC
I-F IN [15] 1-F out

LOW-LEVEL GND

A-M I-F OUT DETECT.

osC. ~ N.C.

A-M IN

R-F DECOUPLE

DETECTOR OUT

Dwg. No. A-11,124
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Sprague also makes available additional consumer

linear integrated circuits designed for TV applications.

These devices are listed below. More specific informa-

tion on these integrated circuits is available upon re-

quest.

No. Function Engineering
Device Type Pins | Description Chroma Luma AFT Sound  Sync. | Bulletin No.*
ULN-2124A% 16 Chroma Oscillator X - — - - 27113
ULN-2125A%* 16 Video Signal Processor - - - - X 27119
ULN-2127A% 14 Chroma Amplifier X - - - — 27114
ULN-22118B 1 TV Sound System — 2 W - - — X — 27110.30
ULN-2212B 1 TV Sound System — 1 W - - - X - 27110.29
ULN-2216%* 16 Luminance Processor - X - - - 27104
ULN-2217A/TDA1327 14 Chroma Demodulator X - - - - 27103.14
ULN-2219A/TBA396 14 Luma/Chroma Control X X - - - 27104.20
ULN-2220A/TDA3950A 14 Chroma Processor X — - - - 27113.21
ULN-2224A 14 Chroma Demodulator X - - - — 27103.12
ULN-2227A% 16 Chroma Oscillator X - - - - 27113.2
ULN-2228A % 14 Chroma Demodulator X - - - - 27103.11
ULN-2229A% 14 Chroma Demodulator X - - - - 27103.13
ULN-2260A 16 | AGC, Sync., & Scan ~ - - - X | 27119.2
ULN-2261A 16 Luminance Amplifier - X - - - 27104.10
ULN-2263A% 16 Chroma Amp./Demod. X — — — — 27103.102
ULN-2264A% 14 Automatic Fine Tuner - - X - - 27122.10
ULN-2268A% 16 Chroma Oscillator X - - - - 27113.1
ULN-2269A% 16 | Chroma Amp./Demod. X - - - - 27103.100
ULN-2270Q/TDA1170 t Vert. Deflection - - - - X 27124.10
ULN-2290B/TDA3190 16 TV Sound System — 1.5 W - - - X - 27110.31
ULN-2290Q/TDA11902 t TV Sound System — 4 W - - - X - 27110.31
ULN-2293A % 16 Chroma Amp./Demod. X - — - - 27103.101
ULN-2294M% 8 Horiz. Processor - — - — X 27106
ULN-2298A * 14 Chroma Processor X - — - - 27113.10
*Detailed data is given in the latest issue of the applicable Sprague Engineering Bulletin.
tPackage B: Webbed Plastic 16-Pin
tPackage Q: 12-Pins and 2 Tabs
™ ‘
W o Eﬁ @
PACKAGE A PACKAGE A PACKAGE B PACKAGE M PACKAGE Q
14 PINS 16 PINS 16 PINS 8 PINS

* Available until present stock is exhausted.
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HALL EFFECT

- SPRAGUE INTEGRATED CIRCUITS

SERIES 3000 MAGNETICALLY-ACTIVATED ‘HALL EFFECT'SWITCHES

UGN-3013T, UGN/UGS-3019T, UGN/UGS-3020T, UGN/UGS-3030T
UGN-3201M, UGN-3203M and UGN-3220S DIGITAL SWITCHES

These devices are magnetically-activated electronic swit-

S ) e CHARACTERISTICS
ches utilizing the Hall Effect for sensing a magnetic field. : .
Each circuit consists of a silicon Hall generator, amplifier, Supply e G Typical
trigger, and output stage integrated with its own voltage ype e | lge 1R Hitaress
regulator onto a monolithic silicon chip. NI T T T = 0
Circuit outputs can be interfaced directly with bipolar or UGN/UGS-3019T | 45-16 | 500 | 420 } 300 } 100 120
MOS logic circuits UGN/UGS-3020T | 4.5-24 350 220 160 50 90
g : UGN/UGS-3030T | 4.5-24 - 200 150 - 25
- — 450 300 100 150
FEATURES UGN-3201M 5-16 750
UGN-3203M 5—16 350 235 100 25 135
® Operable with a small permanent magnet UGN-32208 45-24 | 350 | 220 | 165 | 50 %0

@® High Reliability - eliminates contact wear, contact

bounce; no moving parts i
® Small size i
@ Constant amplitude output - independent of frequency +
® Operating Temperature Range: 0°C to +70°C (UGN 1 2 3
Series), —40°C to +150°C (UGS Series) U
® Three Plastic Package Configurations:
Suffix ‘M’ = 8-pin Dual In-Line M
Suffix 'S’ = 4-pin Single-Ended S VE U ]\:/[O
Suffix 'T' = 3-pin Single-Ended T 2=y o YT
1o vo2 UGN-3101M UGN-3019T
UGN-3203M UGN-3020T
UGN-3220S UGN-3030T
UGS-3019T
UGS-3020T
UGS-3030T
UGN-3501M and UGN-3501T LINEAR SENSOR 1
The UGN-3501M and UGN-3501T are used principally to . ; 3
sense relatively small changes in a magnetic field. Type UGN- ocum 7

3501M has provisions for gain and output adjustment of the built-
in differential amplifier.
FEATURES: vee

@ Internal Voltage Regulation: V¢g 8—12 VDC eno [4g
® Flat Response to 25 kHz

VREG

mZ

| 8] cur; :
CURRENT U U U
SAURC

L 6 JemiTTER 1 -D U U

EMITTER 2 VCC Vout
GND

UGN-3501M UGN-3501T

UGN-3600M and UGN-3601M HALL CELL ELEMENTS

chart.
Supply Voltage: 5 V.

The UGN-3600M and UGN-3601M are intended for use as an empirical design
aid or as a production test vehicle. Each device consists of the Hall generator
only with connections brought out on pins 2 and 4. Type UGN-3600M is sup-
plied with a calibration chart for monitoring magnetic field intensity without
the use of a gauss meter. Type UGN-3601M is supplied without the calibration
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[ULN-2140 and ULS-2140 HIGH PERFORMANCE
MONOLITHIC QUAD CURRENT SWITCHES -

BIT 2 IN

Series 2140 Quad Current Switches are high precision
monolithic integrated circuits for use in digital-to-analog conver-
ters. Each package contains four logic controlled current switches
and a reference transistor. Continuously running current sources

BIT 3 IN

LSB IN

E REF,

and superior thermal layout maximize speed and accuracy by C ReR

reducing transitional anomalies. Series 2140 Switches accept a Jo—
wide range of d-c references or an a-c reference for two quadrant ® Fast Settling: 300 ns t0 0.01%

multiplying D/A applications. Inputs may be driven from TTL, TTL Compatible Inputs

RTL, DTL, or similar sources and are independent of reference @ Non-Linearity 0.5%

voltage level. The continuously ON current sources optimize
operation with R-2R and wirewound resistor networks as well as
binary weighted thin-film networks.

® Operating Temperature Range:
ULS-2140H: —55°C to +125°C
ULN-2140A: —25°C to +70°C

FEATURES: ®Package Configurations:
@ Variable Reference: —3 to —10 Volts ULN-2140A: 14-Pin Plastic Dual In-Line
® Low Temperature Coefficient: 5 ppm/°C ULS-2140H: 14-pin Hermetic Dual In-Line

ULN-2232A MOTION DETECTOR™

Combining 12L and Bipolar circuitry, the ULN-2232A motion
detector is a complex optolinear integrated circuit which includes
an on-chip photodiode, high-gain logarithmic and linear
amplifiers, extensive digital circuitry for sound generation and
timing, and high-current output drivers. With the addition of only [
five small capacitors, a speaker, and a power source, this state-of-

MODE

_}'_ﬂ“': SELECT lr“..‘ 9

I
LOW-LEVEL |
GROUND

the-art device makes a complete motion detector which is sen- +
sitive to small changes in light level as a function of time. ® i
FEATURES:

® Automatic Timed Reset DG 2 & woree® @

® 120 Hz Rejection ®100 mW Audio Output .

® Two Sound Patterns ®Visible or Infra-Red Response

® Long Range Operation ®Clear Plastic Package 14-Pin Dual In-Line ‘A’

fUlN -2300M AMPLIFIER SCR FIRING CIRCUIT”
ULN-2301M AMPLIFIER-DETECTOR CIRCUIT*

SCR GATE

Drive SCRs directly from the detector output of the ULN-2301M. SCR CATHODE
Or use the ULN-2300M, complete with a 60 V SCR right on the same OR GND {6 ] AMPLIFIER OQUTPUT
Ichip. Both feature high input impedance, 12 V Zener diode I. DETECTOR OUTRUT
regulation, an internal bias network, and temperature-compensated
triggering level. External connections allow sensitivity adjustment,
making them ideal for control systems design. Available in an 8-pin
|dual in-line package M.

NON-INV, INPUT

INV. INPUT

fooanPuT

CHARACTERISTICS:
Voltage Gain:

ULN-2300M. .. ..o 35 dB

ULN-230IM. . oo 37 dB SRR cuTe T
Frequency Response. . .. .......... ..ot -150 kHz e o (5] pETecTir cuteT
Bandwidth. . . ... ... ... ... 15 kHz
Input Impedance. .. ........... ... . ... ... 80 kQ ULN-2301M
JCommon-Mode Rejection Ratio. . ......................... 80 dB

* Available until present stock is exhausted.
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SPECIALTY

INTEGRATED CIRCUITS

ULN-2401A ELECTRONIC LAMP MONITOR

Offering several advantages for a lamp monitoring system, the
ULN-2401A monolithic integrated circuit is versatile, easily con-
nected, and does not affect normal lamp operation. Little addi-
tional wiring is required for installation since the system is com-
pletely integral to the wiring assembly.

FEATURES:

® No Standby Power

©® Completely Integral to Wiring Assembly
@ Monitor 1 to 8 Lamps per Channel

@ Fail-Safe

® Reverse Voltage Protected

@ Plastic Package 14-Pin Dual In-Line ‘A’

™)

gD

%P S
I

L/

G wO. A:10.712

ULN-2429A and ULN-2429A-1 FLUID DETECTORS

Primarily designed for use as an automotive low coolant detec-
tor, the ULN-2429A monolithic bipolar integrated circuit is ideal
for detecting the presence or absence of many different types of
liquids in automotive, home, or industrial applications. Especially
useful in harsh environments, reverse voltage protection, internal
voltage regulation, temperature compensation, and high-frequency
noise immunity are all incorporated in the design.

Type ULN-2429A output voltage is rated for +30V, while Type
ULN-2429A-1 is rated for +50V.

FEATURES:

® High Output Current

® A-C or D-C Output

@ Single-Wire Probe

® Low External Parts Count

® [nternal Voltage Regulator

@ Reverse Voltage Protection

@ Plastic Package 14-Pin Dual In-line ‘A’

Vee

REG.

y

GROUND

OSCILLATOR NC
® O ©)
@ £ DET,
0O (® @L
wotxnfr e O ecourunG

an. 0. &0, 700

QUTRUT

uTRUT

ULN-2601A OPTOELECTRONIC INTRUSION ALARM*

Providing many of the feautes of expensive discrete intrusion
alarm systems, the ULN-2601A monolithic integrated circuit
features adjustable timed exit, timed entrance, and timed alarm
with a minimum number of components. It is a complete alarm
including optoelectronic sensor, logarithmic and linear amplifiers,
rate of change detector, extensive 12L timing and tone generating
circuitry, and a class-D alarm output stage with up to 500 mA
drive capability.

FEATURES:

@ 9 Vot Operation

® Low Quiescent Current Drain

@ Variable Timed Exit

@ Variable Timed Entrance

® Variable Alarm Time

@ Class-D Alarm Qutput

@ Clear Plastic Package 16-Pin Dual In-line ‘A’

*These devices are presently engineering prototype design. Salient specifications listed are subject to

change without notice.
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SPECIALTY
INTEGRATED CIRCUITS

These common cathode SCR arrays are bipolar monolithic in-
tegrated circuits incorporating both input (gate) limiting resistors
and gate-to-cathode resistors within a single dual in-line package.

The UTN-2886B contains six SCRs — four are capable of con-
tinuous operation at 250 mA each and two of 500 mA each. The
UTN-2888A contains eight SCRs all capable of simultaneous, con-
tinuous operation at 200 mA.

FEATURES:

@ |nrush Currents (surges) to 2 A
@ 35V Blocking Voltage

UTN-2886B and UTN-2888A SCR ARRAYS*

2 \/:l’\/\/‘ 17‘
U1 TE
s ISR -
UTN-2886B UTN-2888A

i These Schmitt Triggers are capable of operation over a
supply voltage range of +2.2 to +8.0 volts and a tem-
perature of —40°C to +100°C. They are intended for low-
cost applications such as camera shutter controls, tem-
perature-sensitive alarms, touch operated switches, timers,
etc. These devices are especially useful in battery operated
equipment and will sustain battery reversal indefinitely
without damage.

FEATURES:
©® Small Size
©® Long Life
@ High Output Breakdown Voltage
@ Stable Predictable Switching Levels
©® 10% Hysteresis
@ Plastic Package (8-pin) Dual In-Line M

ULN-3303M, ULN-3304M, ULN-3305M, and ULN-3306M
SCHMITT TRIGGERS -

ULN-3303M ULN-3304M
COMPLEMENTARY OUTPUTS  ZENER CLAMPED QUTPUT
5 = 4 5 ) 4
Yec 3 Vec ) 3

o
7 | O (GND) 7 (GND)
8 1 8 1
ULN-3305M ULN-3306M

COMPLEMENTARY OUTPUTS  ONE ZENER CLAMPED OUTPUT

Providing all of the necessary circuitry in a single 3-lead clear
plastic package, the ULN-3330 Optoelectronic Switch is a
monolithic integrated circuit containing a photodiode, low-level
amplifier, level detector, output power driver, and voltage
regulator. it can be used as a low-cost photo-detector in consumer
or industrial applications and requires only the absolute minimum
in external components for operation.

FEATURES:

@® On-Chip Photodiode
@ On-Chip Amplifier
@ On-Chip Trigger

® On-Chip Power Driver
® On-Chip Regulator
@ Operation to 1 MHz

@ T0-92 Clear Plastic Package

ULN-3330Y, and ULN-3330Y-2 OPTOELECTRONIC SWITCHES

The standard ULN3330Y Opto-electronic Switch is specified for
operation within a £15% light level “window" and is recom-
mended for applications requiring a light threshold sensor. Low-
cost devices for use in ON-OFF light applications are available as
the ULN-3330Y-2.

12 3

| 1 = Output

R 2 = Ground
70-92 (Bottom View) 3=V
Package

*These devices are presently engineering prototype design. Salient specifications listed are subject to

change without notice.
¥ Available until present stock is exhausted.
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s p n n G u E | TRANSISTOR
CROSS-REFERENCE INFORMATION

Sprague manufactures many popular small-signal ‘2N’ registered transistors, and in addition, many ‘in-house’ device types suitable as
replacements for registered ‘2N’ types which employ package configurations not available from Sprague. In most cases, these ‘in-house’
types have identical major electrical specifications and are direct pin-for-pin replacements.

Industry Sprague Industry Sprague Industry Sprague Industry Sprague
Type Suggested Page Type Suggested Page Type Suggested Page Type Suggested Page

Number Replacement No. Number Replacement No. Number Replacement No. Number Replacement No.
706 MPS706 41 2N3135 TP3135 4 2N4250 MPS4250 41 MD2904 D519 51
2N706A MPS706A 41 2N3136 TP3136 47 2N4257 MPS4257 41 MD2904A D520 51
2N2218 TP2221 47 2N3217 TP3217 4 2N4258 MPS4258 41 MD2905 0521 51
2N2218A TP2221A 47 2N3218 P3218 47 2N4274 MPS4274 41 MD2905A 10522 51
2N2219 TP2222 47 2N3219 TP3219 47 2N4275 MPS4275 41 MD3251A 0518 49
2N2219A TP2222A 47 2N3304 TP3304 47 2N4354 MPS$4354 38 MD3250A 0517 49
2N2221 TP2221 47 2N3390 MPS3390 36 2N4355 MPS$4355 38 MD6001 0709 53
2N2221A TP2221A 47 2N3391 MP$3391 41 2N4356 MPS$4356 38 MD6002 0710 53
2N2222 TP2222 47 2N3391A MPS3391A 41 2N4383 TP4384 43 MD6003 0711 53
2N2222A TP2222A 47 2N3392 MP$3392 37 2N4384 TP4384 43 MPS2222 TP2222 47
2N2369 MPS$2369 47 2N3393 MP$3393 37 2N4385 TP4386 43 MPS2222A TP2222A 47
2N2369A MPS2369A 47 2N3394 MPS$3394 37 2N4386 TP4386 43 MPS2907 TP2907 47
2N2483 TP2483 43 2N3395 MPS3395 38 2N4412 TP4413 43 MPS2907A TP2907A 47
2N2484 TP2484 43 2N3396 MPS$3396 38 2N4412A TP4413A 43 SE5036 TPE5036 46
2N2639 D234 50 2N3397 MPS3397 38 2N4413 TP4413 43 SE5050 TPES5050 46
2N2640 0235 50 2N3398 MPS3398 38 2N4413A TP4413A 43 SE5051 TPES5051 46
2N2641 0236 52 2N3414 MPS3414 38 2N4414 TP4415 43 SE6020 TPE6020 46
2N2642 0237 50 2N3415 MPS3415 38 2N4414A TP4415A 43 SE6021 TPE6021 46
2N2643 0238 50 2N3416 MPS3416 38 2N4415 TP4415 43 TIS62A TPS62A 46
2N2644 10239 52 2N3417 MPS3417 38 2N4415A TP4415A 43 TIS63A TPS63A 46
2N2711 MPS2711 37 2N3440 TP3440 43 2N4854 712 53 TIS64A TPS64A 46
2N2712 MPS2712 37 2N3451 TP3451 47 2N4855 0713 53 TIS84 PS84 46
2N2713 MPS2713 36 2N3563 MPS3563 43 2N5127 MPS5127 38 TIS86 TPS86 46
2N2714 MPS2714 36 2N3566 TP3566 39 2N5131 MPS5131 38 TIS87 TPS87 46
2N2802 D509 49 2N3567 TP3567 39 2N5132 MPS5132 38 TIS90 TPS90 46
2N2803 0510 49 2N3568 TP3568 39 2N5133 MPS5133 41 TIS90M TPS90M 46
2N2804 0511 51 2N3569 TP3569 39 2N5134 MPS5134 41 11891 TPS91 46
2N2805 0512 49 2N3638 TP3638 40 2N5135 TP5135 39 TIS9IM TPS9IM 46
2N2806 0513 49 2N3638A TP3638A 40 2N5136 TP5136 39 71892 TPS92 46
2N2807 0514 51 2N3639 MPS3639 41 2N5137 MPS5137 38 TIS92M TPS92M 46
2N2904 TP2906 47 2N3640 MPS$3640 41 2N5140 TP5140 41 71893 TPS93 46
2N2904A TP2906A 47 2N3644 TP3644 36 2N5142 TP5142 36 TIS93M TPS93M 46
2N2905 TP2907 47 2N3645 TP3645 36 2N5172 MPS5172 38 TIS94 TPS94 46
2N2905A TP2907A 47 2N3677 TP3677 47 2N5305 MPS5305 44 TIS97 TPS97 46
2N2906 TP2906 47 2N3680 D240 50 2N5306 MP$5306 4 T1S98 TPS98 46
2N2906A TP2906A 47 2N3693 MP$3693 38 2N5306A MPS5306A 44 11899 TPS99 46
2N2907 TP2907 47 2N3694 MPS3694 38 2N5307 MP$5307 44 115100 TPS100 46
2N2907A TP2907A 47 2N3702 MP$3702 38 2N5308 MPS5308 4 TIS101 TPS101 46
2N2913 10228 52 2N3703 MPS3703 38 2N5308A MPS5308A 44 TIS108 TPS108 46
2N2914 D229 52 2N3704 MPS3704 38 BC107A TP107A 45 TIS110 TPS110 46
2N2915 10230 50 2N3705 MPS3705 38 BC1078B TP1078 45 TIS111 TPS111 46
2N2915A 0242 50 | 2N3706 MP$3706 38 BC108A TP108A 45 TIS112 TPS112 46
2N2916 D231 50 2N3707 MPS3707 38 BC108B TP108B 45 TIS133 TPS133 46
2N2916A 0243 50 2N3708 MPS3708 38 BC108C TP108C 45 TIS134 TPS134 46
2N2917 D232 50 2N3709 MP$3709 38 BC1098 TP1098 45 TIS135 TPS135 46
2N2918 D233 50 2N3710 MPS3710 38 BC109C TP109C 45 TIS136 TPS136 46
2N2923 MPS2923 37 2N3711 MPS3711 38 BC110 TP110 45 TN53 CT1454 45
2N2924 MPS2924 37 2N3721 MPS3721 38 BC177A TP177A 45 TN54 CT1454 46
2N2925 MPS2925 37 2N3806 D523 51 BC1778 TP1778 45 TNS9 CT1460 46
2N2926 MPS2926 37 2N3807 D524 51 BC178A TP178A 45 TN6O CT1460 46
2N2944 TP2944 47 2N3808 10525 49 BC178B TP1788 45 TN61 CT1462 46
2N2945 TP2945 47 2N3809 D526 49 BC178C TP178C 45 TN62 CT1462 46
2N2946 TP2946 47 2N3810 D527 49 BC1798B TP1798 45 TN63 CT1464 46
2N2958 TP3115 47 2N3811 D528 49 BC179C TP179C 45 TN64 CT1464 46
2N2959 TP3116 47 2N3840  TP3840 47 MD1120 D224 50 7059 C1760 46
2N3058 TP3058 47 2N3977 P3977 47 MD1121 D225 50 TQ60 C1760 46
2N3059 TP3059 47 2N3978 TP3978 47 MD1122 D226 50 7061 C1762 46
2N3060 TP3060 47 2N3979 TP3979 47 MD1129 10227 50 1062 C1762 46
2N3061 TP3061 47 2N4007 TP4007 47 MD2218 D244 52 TQ63 CT764 46
2N3115 TP3115 47 2N4008 TP4008 47 MD2218A  TD245 52 Q64 CT764 46
2N3116 TP3116 47 2N4208 TP4208 47 MD2219 D246 52

2N3133 TP3135 47 2N4248 MPS4248 41 MD2219A  TD247 52

2N3134 TP3136 47 2N4249 MPS4249 41 MD2369 D248 52

Sprague is the foremost supplier of electronic components.
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ECONOLINE PLASTIC-MOLDED
SILICON TRANSISTORS

ECONOLINE® is a Registered Trademark of the Sprague Electric Company.

GENERAL-PURPOSE SMALL-SIGNAL AMPLIFIERS

z Pp D-C CURRENT GAIN (hgg)
E Ta=| Ver | Vier | Vier)| lcso | Conditions Limits VcEsan) fr Cb | toff N.F.
5| 25C | CBO | CEO | EBO kA le | Ve Ic ax. | Min. | Max.| Max. Max.
Type No. e (mW) | Volts | Volts | Volts| Max.| (mA) | Volts | Min. | Max.|(mA) | Volts | (MHz) | (pF) |(nsec) | (dB)
2N2711 NPN | 360 18 18 5 0.50 2145 30] 90| - — — 12.0 - 2.8*
2N2712 NPN | 360 18 18 5 0.50 2 |45 75] 225 — — - 120 - 2.8*
2N2923 NPN [ 360 25 25 5 0.10 2110 190 | 180 | — - 160* | 120 - 2.8*
2N2924 NPN | 360 25 25 5 0.10 2110 1150 300 — - 160* | 120] - 2.8*
2N2925 NPN | 360 25 25 5 0.10 2110 1235 470 | — — 160* | 120 - 2.8*
2N2926m | NPN | 360 25 25 5 0.50 2110 1351 470 | — - 120 | 120 - -
2N3392 NPN | 360 25 25 5 0.10 2] 45 1501 300] — - 120* 10.0 — —
2N3393 NPN | 360 25 25 5 0.10 2] 45 9| 180 | — — 120 | 100 - —
2N3394 NPN [ 360 25 25 5 0.10 2] 45 551 110 [ — — 120 | 100 — —
[ 2N3395% | NPN | 360 25 25 5 0.10 2] 45 150 | 500 ] — - — 100] — —
2N33%6v | NPN | 360 25 25 5 0.10 2] 45 90| 500 | — — - 100] - —
2N3397v NPN [ 360 25 25 5 0.10 2145 551 500 — — — 100 - —
2N3398y | NPN | 360 25 25 5 0.10 2] 45 55] 800 — — — 10.0 — —
2N3721 NPN | 360 18 18 5 0.50 2110 160 | 660 | — — 1204 | 100} - -
2N5172 NPN | 360 25 25 5 0.10 10 10 100 5001 10 | 0.25 | 200* | 13.0| -- —
2N5249 NPN 400 70 50 5 0.3 2 5 400 ] 800 10 0.125 4.0 4
2N5249A NPN 400 7 50 5 0.3 2 5 400 ] 800 10 0.125) - 4.0 3.0 T10-92
2N5354 PNP | 360 25 25 4 0.10 50 1 40| 120f 50 | 0.25| 250* 8.0 — — (ECB)
2N5355 PNP | 360 25 25 4 0.10 50 1 100 300f 50 | 0.25] 250* 80| - - In-Li
IN5356 | PNP| 360 | 25 | 2 | 4 | 010 50| T | 250| 500] 50| 05[] 250 | 80| = | = n-Line
2N5365 PNP | 360 40 40 4 0.10 50 1 401 120] 50 | 0.25 | 250* 80| - — Pinning
2N5366 PNP | 360 40 40 4 0.10 50 1 100 300] 50 | 0.25] 250* 80| - —
2N5367 PNP | 360 40 40 4 0.10 50 1 250| 500 50| 0.25] 250* 8.0 — -
2N5998 NPN | 400 35 25 5 0.03 10 2 150 300 50| 0.25] 140 60| -— 1.5
2N5999 PNP | 400 35 25 5 0.03 10 2 150 300] 50 ] 0.25| 140 80| -— 1.5
2N6008 NPN | 400 35 25 5 0.03 10 2 2501 500 50| 0.25] 140 60| - 1.5
2N6009 PNP | 400 3 25 5 0.03 10 2 250f 500f 50 | 0.25| 140 80| -— 1.5
2N6076 PNP | 360 25 25 3 0.10 10 10 1001 500 10} 0.25] 200 130 - —
D29E1 PNP | 500 35 25 5 0.10 500 2 45 — 500 | 0.75 | 100 15.0 — —
D29E2 PNP | 500 35 25 5 0.10 | 500 2 60f — | 500 075] 135 15.0 - —
D29E4 PNP | 500 50 10 5 0.10 2 2 60] 120 500 [ 075 80 150] - —
D29E5 PNP| 500 | 50 10 5 0.10 2 2 1001 2001 5001 0.75] 120 | 150 — —
D29E6 PNP | 500 50 40 5 0.10 2 2 150 | 300} 500 0.75] 135 15.0 - |-
D29E7 PNP 500 50 40 5 0.10 2 2 250 | 500] 500 | 0.75] 150 15.0 - —
D29E9 PNP 500 70 60 5 C.10 500 2 20 - 500 0.75 80 15.0 - _
D29E10 PNP | 500 70 60 5 0.10 500 2 25 - 500 | 075 ] 150 15.0 - -
D33D21 NPN | 500 35 25 5 0.10 | 500 2 451 — ] 500} 0.75] 100 15.0 - 1=
D33D22 NPN | 500 35 25 5 0.10 | 500 2 60 | — | 501 075] 135 150] - |-
D33D24 NPN | 500 50 40 5 0.10 2 2 60 | 120] 500 | 0.75| 80 150] - |-—
D33D25 NPN | 500 50 40 5 0.10 2 2 100 | 200 500 | 0.75 ] 120 15.0 — -
D33D26 NPN | 500 50 40 5 0.10 2 2 150 | 300] 500 | 075 | 135 15.0 - |-
D33D27 NPN [ 500 50 40 5 0.10 2 2 250 | 500 500 | 0.75 | 150 150 — |-
— D33029 NPN | 500 | 70 60 5 ] 010 s00] 2 ] 20 ] —} 500 075] 80 150] -] -
D33D30 NPN 500 70 60 5 0.10 500 2 25 — ] 500 075] 120 15.0 - -
*Typical value tAC Current Gain, heg @ f = 1kHz

vTable 1 - GUARANTEED D-C BETA DISTRIBUTION

BY GROUP

55-110

90-180

150-300

250-500

400-800

Color

Code

Red

Orange

Yellow

White

Blue

Group
hee

2N3395

35-65%

35-65%

2N3396

10-60%

10-60%

5-35%

2N3397

0-15%

10-50%

10-50%

5-35%

2N3398

0-15%

10:50%

10-50%

5-35%

0-15%

WTable 2 - GUARANTEED A-C BETA DISTRIBUTION

BY GROUP
35-70 ]55-110 }190-180 |150-300 | 235-470
h Color
fe ode| Brown Red |Orange | Yellow | Green
Group
2N2926 0-6% 5-10%{20-26% |35-45% | 20-30%
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ECONOLINE PLASTIC-MOLDED
SILICON TRANSISTORS

GENERAL-PURPOSE SMALL-SIGNAL AMPLIFIERS

e Pp D-C CURRENT GAIN (hgg)

& |Ta= |Vien | Vier) | Vier) | Iceo | Conditions  Limits Vcesan fr Coh | tost | N.F.

S |25¢ |cBo | cE0 | EBO | nA Tc | Ve Tc | Max. | Typ. | Max.| Max. | Max.
Type No. I~ (mW) |[Volts | Volts | Volts| Max.] (mA) | Volts| Min. | Max.| (mA) | Volts |(MHz)| (pF) |(nsec) | (dB)
D29E1-J1 | PNP | 700 | 35 %5 |5 100 | 500 2 45 | — 500 075] 100] 150 - -
D29€2-)1 | PNp ] 700 35 %515 100 [500 | Z | 60 | — 500 [ 075] 135 [ 150 = -
D29E4-J1 | PNP | 700 | 50 W[5 TO00 Z | Z |60 | 120] 500] 0.5] 80 15.0 — —
D29E5-J1 | PNP | 700 | 50 40 | 5 100 2 2 100 [ 200] 500] 075] 120 | 15.0 — —
D29E6-J1 | PNP | 700 | 50 40 | 5 100 Z 2 150 | 300 | 500 0.75] 135 [ 15.0 — -
D29E7-J1 PNP 700 | 50 40 15 100 Z Z 250 | 500 | 500 0.75] 150 ] 15.0 — —
D29E9J1 | e ] 700 70 60 | 5 100 | 500 2 20 | - 500] 075] 80| 15.0 — —
D29E10J1 | PNP ] 700 | 70 60 | 5 100 750 | 2 [ 25 | = 500] 0.75] 150 15.0 — —
D33021-1 | NPN| 700 | 35 25 |5 100 500 [ 2 [ 45 [ — [ s00] o75] 1o0] 150 ] - [ — T0-92HS
D33022-)1 | NPN| 700 | 35 2515 100 ] 500 2 60 | — 500] 075] 135[ 15.0 — — ECB
D33024-)1 | NPN| 700 | 50 0 15 100 21 2 ] +0 120 500 075] 80| 15.0 — — ( _)
D33025J1 | NPN| 700 | 50| 40 | 5 [ 100 [ 2 | 2 | 100 200 500 os5] 120] 0| — | — ] [In-line
D33026-J1 | NPN| 700 | 50 015 100 2 2 1 150 [ 300 s500] 075] 135] 150 | — - Pinning
D33D27-)1 | NPN] 700 ] 50 0 1 5 10 7 | Z | 250 ] 500 500] 075] 150 | 15.0 = .
D33029J1 [ NeN] 700 ] 70 60 ] 5 100 [500 | Z | 20 | — 500] 0.75] 80] 150 — 1 =
D33030J1 | NPN] 700 70 60 ] 5 100 [ 500 7125 | = 500] 0.75] 120 15.0 — —
2N3702 PNP | 360 40 25 5 100 50 5 60 | 300 50 | 0.25] 100 120 — -
2N3703 PPl 360 ] 50 3] 5 100 | 50 5 13 | 150] 5 | 025] 100 120 — =
2N3704 NPN] 360 ] 50 0] 5 100 T 50 7 | 100 ] 500 100] 0.60] 100| 120 - =
2N3705 NPN] 360 ] 50 K 100 |50 2 150 | 150] 100] 0.80] 100] 120 - =
2N3706 NPN] 360 ] 40 2015 100 | 50 2 1 3 [ e00f 100] 1.00] 100] 120 — —
IN3707 NPN] 360 30 30( 6 100 [ 0.1 5 [ 100] 400 10 | 100] - - = =
2N3708 NPN] 360 30 30| 6 100 | 1.0 5 | 45 | 660 10| 100] -— = p =
2N3709 NPN 360 30 30 6 100 [ 10 51 8 65| 10 T — - = -
2N3710 NPN] 360 30 3] 6 100 10 | 5 | 9 [ 330 10 1.00] - = = - |
2N3711 NPN| 360 30 30| 6 100 [ 1.0 5 180 | 660 10| 1.00] -— = - - 10-92
2N3827 NPN| 360 60 5| 1 0| 10 | 10 100] — = - 70 40 - = (ECB)
2N3973 NPN] 360 [ 60 30| 5 500 | 10 T 35 | 100| 150] 03 = = - = 0
aN397a | NPN| 360] 60| 30| 5 | 00| 10 | T [ %5 [ 20| 0] 03] = = | = [ — | In-Line
IN4058 PNP| 360 | 30 3| 6 100 | 0.1 5 00| 400 10| 0.0 = = - 5 Pinning
2N4059 PNP| 360 | 30 30] 6 100 | 1.0 5 | 45 [ 660] 10| 070] = = - .
2N4060 PNP] 360 [ 30 30| 6 100 | 1.0 5 5 | 65| 10| 070] = = - p
2N4061 PNP] 360 30 0] 6 100 | 1.0 5 90 | 330] 10| 070] = - = -
2N4062 pne] 360 30 30( 6 100 [ 10 5 T80 | 660 10 [ 0700 = = - -

GENERAL-PURPOSE _ AMPLIFIER/SWITCHES
40 10

2N3903 NPN| 360 ] 60 6 50 1 50 ] 150] 50 [ 030 250 40] 1755 ] 6
2N3904 NPN| 360 60 01 6 50 10] 1 [ 100 300] 50 030 300 40] 200 5
2N3905 PNP[ 360 [ 40 0] s 50 0] 1 50 | 150] 50 [ o0 ] 200 45] 200 ] 5
2N3906 PNP] 360 ] 40 0] 5 50 101 1 | 100] 300] 50 | 040 | 250 | 45] 225 | 4
2N4123 NPN] 500 | 40 0] 5 50 2] 1 50 ] 150] 50 { o040 | 250 ] 40| - 6
2NA124 NPN| 500 | 30 %] 5 50 2| 1 | 120 360 50 [ 040l 300 40 — 5
2NA125 PNP| 500 | 30 30 4 50 2] 1 50 | 150 50 | 040 | 200 | 45| — 5
2N4126 PNP| 500 | 25 5| 4 50 21 T 120] 360 50 [ 040 250 45] — 7
2N4400 NPN] 350 | 60 401 6 [ 100 [ 150 1 50 [ 150 150 [ o40 | 200 65| — —
2N4401 NPN| 350 | 60 401 6 [ 100 | 150 | 1 | 100 300] 150 [ 040 ] 2501 65| — —
2N4402 PNP] 310 40 401 5 ] 100 | 150 [ 2 50 | 150f 150 | o040 ] 150] 85| — — T0-92
2N4403 | PNP] 310f 40f 40 5 [ 100 | 150 [ 2 | 100 300f 150 | 040 | 200 85] — - (EBC)
mpS2713 | NPN| 360 18 18] 5 | s00 2| a5f 30] 9] s o3| -1 - — - In-Line
mMPS2714 | NPN| 360 | 18 18] 5 | 500 2] a5] ] 225 003 -1 - — — L
MPS3390 | NPN| 360] 18| 18] 5 | 100 2| 45] 400 800 — | — — 10| = —1 Pinning
MPS3638 | PNP| 310 %5 5| 4 35 5 | 1 30 | — | 50 | 025 | 150 200] 210 | —
MPS3638A1 PNP| 310 25 2% 4 35 50 ] 1 100 — 1 s0] 025] 150] 10.0] 210 —
TP3644 PNP| 625 45 51 5 35 50 | 1 80 | 240 150 | 040 | 200 80 100 | —
TP3645 PNP| 625 60 60 ] 5 35 5 | 1 80 | 2400 150 | 040 | 200 8.0 100 —
TP5142 PNP] 625 | 20 0] 4 50 5 [ 1 30| — | s0] o050 100] 100] 200 —




ECONOLINE PLASTIC-MOLDED
SILICON TRANSISTORS

GENERAL-PURPOSE SMALL-SIGNAL AMPLIFIERS

D-C CURRENT GAIN

z Po (hee)
E Ta =| Vier)| Visr) [Visr) Iceo | Conditions Limits Vce(san fr Coo | tots N.F.
| 25C {CBO |CEO {EBO nA lc | Ve Ic Max. | Min. | Max. | Max. Max.
Type No. | & | (mw) Volts| Voits|volts Max. | (mA)] Volts | Min. | Max. [(mA) | Volts | (MHz)| (pF) |(nsec) | (dB)
2N4264 NPN | 310 {30 15 6 — 10 1 40 160 10] 022 ] 300 4 35 -
2N4265 NPN | 310 |30 12 6 - 10 1 100 | 400 10 022} 300 4 35 -
[ZN5087 PNP | 350 |50 50 3 50 0.1 5 250 - 10| 0.50 40 - - 2
2N5088 NPN | 350 |35 30 45 50 0.1 5 300 | 900 10 ] 0.50 50 — - 3
2N5089 NPN | 350 |30 25 45 50 0.1 5 400 | 1200 10| 0.50 50 - — 2
2N5131 NPN | 400 |20 15 3 50 10 1 30 | 500 10 1.0 100 6.0 - -
2N5132 NPN | 400 J20 20 3 50 10 10 30 | 400 10 201 200 35 = -
2N5219 NPN | 360 |20 15 3 100 2 10 35{ 500 10| 040 150 4.0 - - (
2N5223 NPN | 360 |25 20 3 100 2 10 50 | 800 10] 0.70 | 150 40 - -
2N5225 NPN | 360 ]25 25 4 300 50 10 30/ 600 ] 100] 0.80 50 | 20.0 = -
2N5226 PNP | 360 |25 25 4 300 50 10 30 ] 600 ] 100) 0.80 50 ] 20.0 - -
MPS-A05 NPN | 360 |60 60 4 100 10 1 50 - 100 { 0.25 100 | 6.0* — — 10-92
MPS-A06 NPN | 400 |80 80 4 100 10 1 50 - 100 0.25] 100 | 6.0* - -
MPSAL0 | NPN | 400 [40 [ 40 | 4 100 | 5] 10| 4] 40| -] - [ s | a0 - |- (EBC)
MPS-A20 % NPN | 360 |40 30 4 100 5 10 40 | 400 10| 0.25 125 4.0 - - In-Line
MPS-A55 PNP | 400 |60 60 4 100 10 1 50 - 100 | 0.25 100 | 6.0* - - Pinning
MPS-A56 PNP | 400 |80 80 4 100 10 1 50 - 100 [ 0.25 100 | 6.0* - -
MPS-A70 % PNP | 360 |40 30 4 100 5 10 40 | 400 10] 025) 125 4.0 - -
MPS-D05 NPN | 350 |25 25 4 1000 | 100 5 80 - 100 050 { 100 - - -
MPS-D06 NPN | 350 |25 25 4 1000 50 5 50 - 50f 030 100 - - -
MPS-D55 PNP | 625 |25 25 4 1000 | 100 5 80 - 100 | 0.50 | 100 - — -
MPS-D56 PNP | 625 |25 25 4 1000 50 5 50 - 50( 030 100 - — -
MPS2711 NPN | 360 |18 18 5 500 2 4.5 30 90 - — — | 12.0 - -
MPS2712 NPN | 360 |18 18 5 500 2 4.5 75 | 225 — — 1 120 - -
MPS2923 NPN | 360 |25 25 5 500 2 10 190 | 180 - - = | 120 - -
MPS2924 NPN | 360 |25 25 5 500 2 10 | +150 | 300 - - —1 120 - —
MPS2925 NPN | 360 |25 25 5 500 2 10 | $235 | 470 - - — 1120 - -
MPS2926 @ NPN | 360 18 18 5 500 2 10 135 | 470 - - — 1 120 - -
MPS3392 NPN | 360 |25 25 5 100 2 4.5 150 | 300 = - - | 100 - -
MPS3393 NPN | 360 |25 25 5 100 2 45 90 | 180 - - =1 100 - =
MPS3394 NPN | 360 |25 25 5 100 2 45 55 110 - - -1 100 = -
+AC Current Gain, hre @ f = 1kHz *Typical value
* — TABLE 1 TRANSISTOR KITS
MPS-K20, MPS-K21 and MPS-K22 are three, five and nine transistor kits consisting of MPS-A20's with various hgg selections.
MPS-K70, MPS-K71 and MPS-K72 are three, five and nine transistor kits consisting of MPS-A70's with various hgg selections.
MPS-K20/MPS-K70 — Three Transistor Kit MPS-K22/MPS-K72 — Nine Transistor Kit
Color | e @ lc = 5.0mA DC, Ve = 10 VDC ' | color [re @ lc = S.0mA DG, Vee = 10VDC
Quantity Per Kit Code Min Max Quantity Per Kit Code Min Max
1 Red 10 400 4 Red 40 400
; 2 White 80 400
1 White 80 400
2 Green 100 200
1 Blue 120 300 1 Yellow 150 300
WP AP — Thve Transletor W MTable 2 - GUARANTEED A-C BETA DISTRIBUTION
Color hee @ Ic = 5.0 mADC, Ve = 10 VDC BY GROUP
Quantity Per Kit Code Min Max
3 Red 40 400 35-70 55-110 | 90-180 150-300 | 235-470
1 Green 100 200 Color
1 Yellow 150 300 h Codd Brown Red | Orange | Yellow | Green
fe |croup
MPS2926 | 0-6% | 5-1095 | 20-26% | 35-45% | 20-30%
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. ECONOLINE PLASTIC-MOLDED
SILICON TRANSISTORS

GENERAL-PURPOSE SMALL-SIGNAL AMPLIFIERS (Cont'd)

= Pp D-C CURRENT GAIN (hgg)
& | Ta=| Vier | Vier) | Vier) | lcso | Conditions Limits VcEsan fr Cb | tosf N.F.
o’ 25C | CBO | CEO | EBO rA lc | Vee lc | Max. | Min. | Max.| Max. Max.
Type No. & | (mW) | Volts | Volts | Volts | Max.| (mA) |Volts| Min. |Max. |(mA) | Volts |(MHz) (pF) |(nsec) | (dB)
|_MPS3395W) NPN| 360 25 25 100 2 45 150 ] 500 — = — _|10.0 — —
MPS3396¥] NPN| 360 25 25 100 2 4.5 90 | 500 — — — 110.0 — -
MPS3397v NPN | 360 25 25 100 2 4.5 55 | 500 - - - 10.0 - -
MPS3398¥} NPN | 360 25 25 100 2 4.5 55 | 800 - - — 110.0 - -
| MPS3414 NPN | 360 25 25 100 2 4.5 75 ] 225 50 | 0.30 - - — —
MPS3415 NPN] 360 25 25 100 2 4.5 180 | 540 50 | 0.30 - - - -
| MPS3416 NPN | 360 50 50 100 2 4.5 75 | 225 50 | 0.30 - - — —

100 2 145 180 ] 540 50103 | — - — -
50 10 10 40 ] 160 — ] — | 200 | 35 - -
50 10 10 100 | 400 - — 1200 | 35 - -

100 50 5 60 ] 300 50 | 0.25 | 100 f12.0 — -

100 50 5 30 | 150 50 | 0.25 | 100 |12.0 - -

MPS3417 NPN | 360 50 50
MPS3693 NPN | 400 45 45
MPS3694 NPN | 400 45 45
MP$3702 PNP | 360 40 25
MPS3703 PNP | 360 50 30

MPS3704 NPN] 360 ] 50 30 100 | 50 2 | 100 | 500 | 100 | 0.60 | 100 |12.0 — —

MPS3705 NPN| 360 | 50 30 100 | 50 2 50 | 150 | 100 | 080 | 100 [120 | — =

MPS3706 NPN | 360 | 40 20 100 | 50 2 30 | 600 | 100 ] 1.00 | 100 J120 | — -

MPS3707 NPN] 360 ] 30 30 100 | 0.1 5 | 100 |400 | 10 100 [ — [ — - 10-92
MPS3708 NPN] 360 ] 30 30 100 1 5 45 | 660 | 10| 100 | — | — = =

MPS3709 | NPN| 360 | 30 [ 30 00 | 1 | 5| % |15 0]10] = | = | = | = (EBC)
MPS3710 NPN| 360 ] 30 30 100 1 5 90 [33 | 10[100] = | — — — In-Line
MPS3711 NPN] 360 ] 30 30 100 1 5 | 180 [660 | 10] 100 — [ — = = Pinning
MPS3721 NPN] 360 | 18 18 500 2 110 [ 160 [660 | — ] — | — [100 | —

50 10 10 50 ] 500 | 500 | 0.50 | 100 | 30.0 400
50 10 10 100 ] 400 | 500 | 0.50 f 100 |30.0 400
50 10 10 50 | 250 | 500 | 0.50 | 100 §30.0 400
50 2 10 15 ] 300 10 ] 030 ] 150 | 3.5 -
50 10 1 30 | 500 10§ 1.00 | 100 | — - —
50 10 10 20 - 10 | 2.00 | 200 | 35 —
100 | 150 1 20 | 400 | 150 } 0.25 40
100 10 10 100 | 500 10 | 0.25 - ]100 - -
50 2 10 50 | 100 50 ] 05 ]250* | 3.5 - -

MPS§4354 PNP| 625 60 60
| __MPS4355 PNP | 625 60 60
MPS4356 PNP | 625 80 80
MPS5127 NPN| 200 20 12
MPS5131 NPN | 200 20 15
MPS§5132 NPN| 200 20 20
MPS5137 NPN| 300 30 20
MPS5172 NPN| 360 25 25
MPS6512 NPN| 500 40 30
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MPS6513 NPN| 500 40 30 50 2 10 90 | 180 50 | 0.50 f250* | 3.5 — -
MPS6514 NPN| 500 40 25 50 2 10 150 | 300 50 ] 0.50 }390* ] 35 — -
MPSE515 NPN] 500 40 25 50 2 10 250 | 500 50 | 0.50 {390* | 3.5 - —
MPS6516 PNP ] 500 40 40 50 2 10 50 | 100 50 | 0.50 |200* | 4.0 - -
MPS6517 PNP | 500 40 40 50 2 10 90 | 180 50 | 0.50 | 200* | 4.0 - -
MP§6518 PNP | 500 40 40 50 2 10 150 ] 300 | 0.50 | 340* | 4.0 - - -
MPS6519 PNP | 500 25 25 50 2 10 250 | 500 50 | 0.50 f340* | 4.0 — -
MPS6520 NPN| 500 40 25 50 2 10 200 | 400 50 | 0.50 }390* | 35 — 3
MPS6521 NPN | 500 40 25 50 2 10 300 | 600 50 | 0.50 | 390* [ 3.5 - 3
MPS6522 PNP | 500 25 25 50 2 10 200 | 400 50 | 0.50 | 340* | 4.0 — 3
MPS6523 PNP | 500 25 25 50 4 10 300 | 600 50 | 0.50 | 340* | 4.0 — 3
MPS§6530 NPN | 360 60 40 50 | 100 1 40 ] 120 | 100 | 0.50 | 390* | 5.0 - -

*Typical value

vTable 1 - GUARANTEED D-C BETA DISTRIBUTION

BY GROUP
95-110 { 90-180 | 150-300 { 250-500 {400-800

Color

h Code Red Orange | Yellow | White | Blue
Group

FE
MPS3395 - - 35-65% |35-659% | ~—
MPS3396 10-60% | 10-60% | 5-35%| —

MPS3397 | 0-15% | 10-50% | 10-509% | 5-35% | -—
MPS3398 | 0-15% | 10-509% | 10-50% | 5-35% | 0-15%




SPRAGUE

ECONOLINE PLASTIC-MOLDED

SILICON TRANSISTORS

GENERAL-PURPOSE SMALL-SIGNAL AMPLIFIERS (Cont'd)

= |Po D-C CURRENT GAIN (h)

E Ta=| Vern|Vier) | Vier) flceo | Conditicns Limits Vce(saT) fr Cob | tort | N.F.

-4 [25C CBO |CEO EBO | nA Ic | Vce Ic Max. JMin. | Max. | Max. |Max.
Type No. e (mW) | Volts]Volts | Volts|Max. [ (mA)|Volts | Min. |Max. |(mA) §Volts |(MHz) | (pF) | (nsec) [(dB) |
MPS6531 nen [ 360 ] 60 | 400 ) 5 |50 | 100 1 90 | 270 | 100] 03 f390* |50 | - [|-—
MPS6532 NPN | 360 | 50 | 30 5 | 50 | 100 1 30] - J100] o5 3% [50 0 - =
MPS6533 PNP | 360 | 40 | 40 4 |50 [ 100 1 40 [ 120 [ 100 | o5 [260* [ 80 | — |-
MPS6534 PP | 360 | 40 | 40 4 |50 | 100 1 90 | 270 [ 100 ] 03 Jee0* [ 80 [ — |-
MPS6535 PP [ 360 [ 30 | 30 4 |50 [ 100 1 30 ] - tipo] o5 Jee0r |80 | — |—
MPS6560 NN | 360 ] 25 | 25 4 |100 [ 500 1 50 | 200 [ 500 ] o5 ] 60 [300 | 50 |-
MPS6561 NPN | 360 | 20 | 20 4 [100 | 300 1 50 | 200 350 ] 05 ] 60 [300 | — —
| MPS6562 PNP | 360 | 25 | 25 4 J100 | 500 1 50 | 200 [ s00] o5 ] 60 [300 | — |—
MPS6563 PP | 360 | 20 | 20 4 100 | 300 1 50 | 200 350 [ o5 ] 60 [300 | — |—
MPS6565 NPN | 360 | 60 | 45 4 froo ] 10 ] 10 40 [ 160 ] 10] o4 200 [ 35 | - P4 10-92
MPSE566 NPN ] 360 1 60 | 45 4 f1o0 [ 10 J 10 [ 100 400 | 10] o4 200 [ 35 [ — [a* (EBC)
MPS8098 neN ] 350 ] 60 [ 60 6 |100 1 5 ] 100 ] 300 | 100] 03 f150 |80 | — - .
MPS8099 | NPN | 350 | 80 | 80 | 6 100 | 1 | 5 | 100 300 | 100 | 03 |15 |80 | — |— In-Line
TP3566 NPN | 625 | 40 [ 30 5 |50 | 10 [ 10 | 150 [ 600 [100] 10 4 [80 [ — [— Pinning
TP3567 NN | 300] 80 ] 40 5 | 50 | 150 1 40 | 120 J150 Jo2s | 60 J200 | — [—
TP3568 NPN [ 300 80 | 60 5 | 50 | 150 1 40 [ 120 150 Jo2s | 60 Jaoo | — [—
TP3569 NN | 300] 80 [ 40 5 [ 50 [ 150 1 ] 100 ] 300 [ 150 025 | 60 Jeoo | — [—
TP5135 NPN | 625 ] 30 | 25 4 [300 ] 10 | 10 50 | 600 J100 ] 10| 40 [80 [— |-
TP5136 NPN | 625] 30| 20 3 100 | 150 1 20 | 400 | 150 Jo2s | 40 [s80 ] — |—
*Typical value

GENERAL-PURPOSE SMALL-SIGNAL AMPLIFIERS | SWITCHES

> | P D-C CURRENT GAIN (hgg)

= Ta=|Vir) | Vier Vier) | Iceo | Conditions Limits VE(SAT) fr Ceb tos N.F.

< |25c|cBo | CEO |EBO| wA [ Tc [Vece Ic  |Max. |Typ. | Max.| Max. | Max.
Type No. e (mW) | Volts | Volts | Volts]| Max. | (mA) ] Volts | Min. L\Ilax. (mA) [Volts |(MHz) | (pF) |(nsec)| (dB)
2N5127 NN [200 [ 20 | 12 3] 05 2 | 10 15| 30| 10 03] 150 | 35 | — —~
2N5137 NPN [ 625 | 30 | 20 3 Jo.100 | 150 1 20| 400 150 025 40 | 80 [ = —
2N5143 PNP [ 625 | 20 | 20 4 pos50 | 50 1 30] -1 s0]os0] 100}i100020 | —
2N5447 PNP_F 360 | 40 | 25 5 0100 | 50 5 60] 300 solo2s] j00fipo] — | —
2N5448 PNP [ 360 | 50 | 30 5 0100 | 50 5 300 1500 sotozs]| je0f120 ] — |
2N5449 NPN | 360 | 50 | 30 5 0.100 | 50 2 100 300) 100f 060 100 0120 — =
2N5450 NP [ 360 | 50 [ 30 5 10100 | 50 2 50f 150) 100f 080 100 f120 | — -
2N5451 NPN [ 360 | 40 | 20 5 0.100 | 50 2 30 600f 100 100] 100 {120 | — = T0-92
2N5820 NPN [ 500 | 70 | 60 5 §0.100 2 2 60| 120] s00f 075] 100 15| — | — (CBE)
2N5821 PN [ 500 | 70 | 60 5 10.100 2 2 60 120] s00f 075 ) 100} 15 ] — ] — Pinnin
2N5822 NPN_ ] 500 | 70 | 60 5 10.100 2 2 100 200] s00f 075] 1204 15 ] — — g
2N5823 PNP | 500 | 70 | 60 5 10.100 2 2 100) 200] s0fozs) 120 15— |~ Formed
IN5824 NN [ 500 | 50 | 40 5 10.050 2 5 60| 120] 10f0125] 90| a9 | — — to TO-18
2N5825 NPN | 500 | 50 | 40 5 10.050 2 5 100] 200} 10f0125) 90| 40 — = Pin Circle
2N5826 NeN [ 500 T 50 [ 40 5 0.050 2 5 150} 300f 10]0125] 90| 40 | — -
2N5827 NP 360 [ 50 | 40 5 0.050 2 5 250] 500 100125 ) 90 ] 40 | — -
2N5828 NPN_ 1360 | 50 [ 40 5 10.050 2 5 400] 800] 10l o078] 9| 40] — —
2N6222 NPN ] 360 | 60 | 60 5 10.050 | 100 5 20) - o015 —1] 40] — =
2N6224 NPN [ 360 | 60 | 60 5 Jo.0s0o | 100 5 0] — 10 o125 ] — ] 40 ] — —
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ECONOLINE PLASTIC-MOLDED
: SILICON TRANSISTORS

GENERAL-PURPOSE AMPLIFIERS | SWITCHES

=] P D-C CURRENT GAIN (hg
= | Ta= ] Ver) | Vier) | Vier) | lceo | Conditions Limits Vc;[SATI fr Cp | toss N.F.
< |25¢ |cBo | ceo |EBO | wA [TC Ve Tc | Max. |Min. | Max. | Max. |Max.
Type No.| & | (mW) | Volts | Volts | Volts | Max. |(mA) | Volts |Min. | Max. [(mA) |Volts |(MHz) (pF) |(nsec) |(dB)
aNeas | pne | 625 | a5 | a5 5 Jooss | so ] 1 | 8o | 240 | 150 Jo.o40 | 200 | 80| 100
2N5368 | NPN | 500 | 60 | 30 5 | 005 | 150 | 10 | 60 | 200 | 150 | 030 | 250 | 801 350 |-
2N5369 | NPN | 500 | 60 | 30 5 | 005 | 150 | 10 | 100 | 300 | 150 | 0.30 | 250 | 8.0 350 |—
IN5370 | NPN | 500 | 60 | 30 5 ] 0.05 [ 150 | 10 | 200 | 600 | 150 | 0.30 | 250 | 8.0 400 | —
2N5371 | NPN | 500 | 40 | 30 5 | 005 | 150 | 10 | 60 | 600 | 150 | 0.30 | 250 | 801 400 |—
IN5372 | PNP | 500 | 60 | 30 5 1005 | 150 | 10 | 40 | 120 | 150 | 030 | 150 | 100 150 | —
2N5373 | PNP | 500 | 60 | 30 5 | 005 | 150 | 10 | 100 | 300 | 150 | 0.30 | 150 | 1001 150 | —
ING374 | PNP | 500 | 60 | 30 5[ 0.05 | 150 | 10 | 150 | 450 | 150 | 0.30 | 150 | 100 175 | —
IN5375 | PNP | 500 | 40 | 30 5 [ 005 | 150 | 10 | 40 | 400 | 150 | 0.30 | 150 | 10.0 | 175 |
IN5380 | NPN | 500 | 60 | 40 5 1005 | 10| T | 50 | 150 50 | 030|250 | 40 155 [e
2N5381 | NPN | 500 | 60 | 40 § | 005 | 10| 1 | 100 | 300] 50 | 030 ]300 | 40 200 |5
2N5382 | PNP | 500 | 40 | 40 § [ 005 | 10| 1 | 5 | 150| 50 | 040 | 200 | 45| 200 |5 10-92
IN5383 | PNP | 500 | 40 | %0 & [ 005 [ 10| T | 100 [300] 5 |040]25 | 45] 225 |4 (CBE)
N80 [ NPN | 500 | 35 | 5 5 1010 |50 | 2 | 45 | — |50 |05 100 | 50| = [— In-Line
ING8IL | PNP | 500 | 35 | 25 5 [ 010 [500 | 2 | 45 | — |50 |05 100 | 150 — |- Pinning
IN5812 | NPN | 500 | 35 | %5 5 1010 [500 | 2 | 60 | — [500 | 075|135 | 150 — |- Formed
IN5813 | PNP | 500 | 35 | 25 5 010 |50 ] 2 | 60 | — [50 075|135 | 150] — |— orme
ING814 | NPN | 500 | 50 | 40 5 [ 0.10 71 2 | 60 | 120 [500 | 05 [ 100 | 150 | — |- to T0-18
2N5815 PNP | 500 | 50 40 5 | 0.10 2| 2 60 | 120 {500 | 075 [ 100 | 150 1 — |- Pin Circle
2N5816 | NPN | 500 | 50 | 40 5 1010 | 2| 2 | 100 | 200 {500 | 075 | 120 | 150 | — |-
2N5817 | PNP | 500 | 50 | 40 5 | 010 | 2| 2 ] 100 | 200500 | 075]120 | 150 = |-
IN5818 | NPN | 500 | 50 | 40 51010 | 2| 2 | 150 | 300 {500 | 075 | 135 | 150 | — |-
2N5819 | PNP | 500 | 50 | 40 5 1010 | 2] 2 |15 | 300[500 | 075135 | 150 — |-
TP3638 | PNP | 500 | 25 | 25 4 | 3 | 0] 1 | 30| - [30 10 J100 |2 | 10—
TP3638A | PNP | 500 | 25 | 25 7 [ 3% [ 50 [ T [300 | — [300 |10 |50 | 10 | 170 |—
o302 | nen | a0 | 25 | 25 5 | 01 2 a5 | 75|25 50 Joso| - | - - |-
2N3403 | NPN | 900 | 25 | %5 5 | 01 2 | 45 [ 180 | 50| 5 o030 | - | — | - |-
2N3404 | NPN | 900 | 50 | 50 5 | 01 2 | 45 | 75 | 255 50 o030 | = | — | — |-
2N3405 | NPN | 900 | 50 | 50 5 [ 01 2 |45 |18 |50 50 Jo030] - | = | = |-
2NG4Z5 [ NPN | 900 | 60 | 40 5 (003 | 2|45 |18 [ 50 5 [030] = | = | = |-
Hs3a02 | nen | 900 | 25 % 5 | o1 2| a5 | s fas] soflo]| - | - | - |-
Hs3403 | NPN | 900 | 25 25 5 |01 2| 45 [ 180 | 540 | 50 0.30 | = T = 1= |'w
Hs3404 | NPN | 900 | 50 50 5 [ 01 21 a5 | 5[] 0] 030 = | = = [= 1|l 10.92Hs
HS3405 | NPN | 900 | 50 50 5 |01 7| 45 | 180 [ 540 0] 030 = | = = = 1| (EBC)
[oNZ713. | NPN] 360 | 18 | 18 5 | 010 2] 45| 301 9] s |oso| — | - | - [
2N2714 | NPN| 360 | 18 | 18 5 [ 010 | 2] 45 | 7151 255] 50 o3| — | — | — |-
2N33%0 | NPN] 360 | 18 | 18 5 | 000 | 2] 45 {400 |80l — | — | — | 100] - [=
2N3414 | NPN | 360 | 25 | 25 5 [ 010 | 2] 45 | 75| 225] %0 [ 030 ] — | — — 1=
2N3AT5 | NPN| 360 | 25 | 25 5 | 010 | 2| 45 | 180 | 540] 50 J030] — | = [ = [=
2N3A6 | NPN | 360 | 50 | 50 5 [ 010 | 20145 [ 752505 [o30] - | - [ - [=
2N3417 ] NPN | 360 | 50 | 50 5 | 010 | 2| 45 [ 180 | 540 50 030 — | — | — |-
2N3975 | NPN | 360 | 60 | 30 5 [ 050 | 10 1 | 35| 100150 | 030 200*] 70] - |-
2N3976 | NPN | 360 | 60 | 30 5 | 050 | 10| 1 | 5 | 200] 150 | 030 [ 200* | 70| — [=
INM2A | NPN | 360 | 60 | 40 5 [ 003 | 2045 [ 180 [ 540] 50 [o030] - | - | - [=
24951 | NPN | 360 | 60 | 30 5 | 005 | 150 | 10 | 60 | 200] 150 | 030 | 250 | 80| 350 |
2NA952 | NPN | 360 | 60 | 30 5 | 005 | 150 | 10 | 100 | 300 ] 150 | 0.30 | 250 | 8.0 350 | — 10.92
2N4%53 | NPN | 360 | 60 | 30 5 | 005 | 150 | 10 | 200 | 600 150 | 0.30 | 250 | 8.0 400 |-
N34 | NPN | 360 | 40 | 30 | 5 | 005 | 150 | 10 | 60 | 600 | 150 | 0.30 | 250 | 80 400 [ (ECB)
2N5418 | NPN | 400 | 25 | 25 4 Jo10 [ 50| 2 [ mluols ons[- [ = | - [= In-Line
ZN5419 | NPN | 360 | 25 | 25 2 [ 010 | 50| 1 | 100|300 50 [ 025|250 | 60| — [— Pinning
2N5420 | NPN | 360 | 25 | 25 4 | 010 | 5 | 1 | 250 [ 500] 50 | 025|250 | 60| — |-
D29A4 PNP | 360 | 35 | 25 4 | 001 | s0] 45 | 40 | 120 50 | 030 | — 80| — |-
D29A5 PNP | 360 | 35 | 5 4 | 001 | 50| 45 | 100 [300] 50 | 030 | — 80| - [—
T7-551 PNP | 360 | 60 | 30 5 | 005 | 150 | 10 | 40 | 120150 | 0.30 | 150 | 100 150 |
T755. | PNP | 360 | 60 | 30 5 | 005 | 150 | 10 | 100 | 300 [ 150 | 030 | 150 | 100 | 150 | —
77553 | PNP | 360 | 60 | 30 5 | 005 | 150 | 10 | 150 | 450 [ 150 | 0.30 | 150 | 100 | 175 |-
12554 PNP | 360 | 40 | 30 5 oos [ 150 | 10 | 40 [ 400150 [o30 | 150 [ 00| 175 |-

e
40 Typical value



ECONOLINE PLASTIC-MOLDED
SILICON TRANSISTORS

SWITCHES
= | Po D-C CURRENT GAIN (hgg)
= Ta = Vier) | Vier) | Vier) | lceo Conditions Limits Vegsat) fr Cep toss N.F.
< 25C CBO | CEO EBO nA Ic Ve Ic Max. [Min. |Max. | Max. Max.
Type No. e (mW) | Volts | Volts | Volts| Max.| (mA) | Volts | Min. | Max. |(mA)| Volts| (MHz)| (pF) | (nsec) (dB)
2N5224 nNeN | 360 2 12 s | so0] 10 1| 40 jaoo | 10] 040 f 250 | a0 | 60 -
2N5228 PNP | 360 5 5 3 | 100] 100] 03 |30 |~ | 10] 04| 300 | 50 | 140 -
MPS706 NPN | 360 25 15 3 | 500] 101 1 ]2 | — | 10]060] 200 |60 75 —
MPS706A | NPN | 360 25 15 5 | 50 10| 1 |20 [ 60 | 10] 060 200 [60 [ 75 -
MPS3639 | PNP | 200 6 6 4 101 10| 03 [ 30 {120 | 10] 016 500 | 35 | 25 - 10-92
[ Mps36a0 | Pnp | 350 12 12 4 10] 10103 |30 120 10l016] 500|351 25 — (EBC)
MPS3646 | NPN | 350 40 15 5 | 500 ] 30| 4 | 30 [120 |100] 028 350 | 50 | 28 - In-Line
MPS4257 | PNP | 350 6 6 | 45 0] 10 3 |30 120 10] 015 700 | 30 | 20 — .
Mpsazss | PNP ] 350 1 12 1 12 | 45 1 101 101 3 130 {120 | 10l 015 [ 700 {30 [ 20 | — Pinning
MPS4274 | NPN | 200 30 12 | 45 | 400 10| 1 [ 35 [120 | 10] 020 | 400 | 40 | 12 =
MPS4275 | NPN | 200 30 15 | 45 | 40| 10| 1 |35 120 | 10] 020 | 400 | 40 | 12 -
MPS5134 | NPN | 200 20 10 | 75 | 400 10 ] 1 [ 20 150 | 10] 025 | 250 | 40 | 18 —
TP5140 PNP | 200 5 5 4 50| 10 | 1 |4 | — | 10] 020 | 400 |50 | 20 =
2N3639 PNP | 200 6 6 4 50 | 10 | 03 | 30 120 | 10 016 | 500 | 35 | 25 -
2N3640 PNP | 200 12 12 4 50 | 10 | 03 [ 30 [120 | 10] 016 | 500 | 35 | 25 _
2N3646 NPN | 500 40 15 5 | 500 30| 4 | 30 120 | 10 016 | 500 | 35 | 35 —
2N4257 PNP | 200 6 6 | 45 10] 10 ] 3] 30 |120 | 100] 028 | 350 | 50 | 28 —
2N4258 PNP | 200 12 12 | a5 10] 10] 3|30 |120] 10]015] 700 | 30 | 20 -
IN4274 NPN | 625 30 12 | a5 | 1ot 10 1|3 [120 ] 10] 020 ] 400 | 40 | 12 —
IN4275 NPN | 625 40 15 | 45 | 10t] 10| 1| 35 |120 | 10] 020 | 400 | 40 | 12 = (C8D)
N5134 NPN | 625 20 10 | 351 400 ] 10] 1] 20 [150 | 10] 025] 250 | 40 | 18 —
2N5140 PNP | 200 5 5 4 501 10 1] 40 | — | 10] 020 ] 400 | 50 | 20 —| Formed to
SE4010 NPN | 200 35 25 5 | 10| 1] 10 |20 [1000 1]035 | 60 |40 | — 3 T0-18
Pin Circle
SMALL-SIGNAL LOW NOISE AMPLIFIERS
2N3391 NPN | 360 25 I 100 2] a5 §2s0 fso0] -] -] = Jwo] — -
2IN3391A NPN | 360 25 25 | 5 lotot] 2| 45 |25 |s0| =] =1 = |100] = 5
2N3900 NPN | 360 18 18 | 5 Jolwt] 21 45 {250 [50] = =] = j120] = [ =
2N3900A NPN | 360 18 18 | 5 lolot| 21 45 | 250 |50 =] — |160* [120] — 5
2N3901 NPN | 360 18 18 | 5 |ooit| 2] 45 | 350 J700] —| — |200* [100] — —
2N4256 NPN | 360 30 30 | 5 Josot] 2] 45 | 100 | 500 | 50] 020] — | 40 100 | —
2N5232 NPN | 360 70 50 | 5 |003t] 21 5 |25 50| 10]0125] — | 0] — | —
2N5232A NPN | 360 70 50 | 5 lo003t| 2] 5 |25 50| 10]o15] — | 60| = 5
2N5309 NPN | 360 70 50 | 5 10] 001 | 5| 60 [120] 10]0125] — [ 40| — — 70-92
2N5310 NPN | 360 70 5 | 5 10 | 0.01 5 | 100 | 300 | 10]0125] — | 40| — - (ECB)
1281 NPN | 360 40 30 | 5 10 | 0.01 5 1100 | 500 | 10] 020] 30| 80] — 2 .
.82 NPN | 360 | 60 | 30 | 5 | 10| oo | 5| 4 [50] 10] o20| 30 |80 — | 3 | Inline
12581 PNP_|_360 40 30 | 5 10 | 0.01 5 | 100 | 500 | 10] 020] 20 [100] — 2 Pinning
12582 PNP | 360 60 0 | 5 10 | 0.01 5 | 40 | 500 | 10] 020 20 [100]| — 3
2N5209 NPN | 360 50 50 | 45 10| 01 5 | 100 | 300 | 10] 070] 30| 40 ] — 3
2N5210 NPN | 360 50 50 | 4.5 0] o1 5 | 200 | 600 | 10] 070| 30 | 40 ] — 3
2N5220 NPN | 360 15 5 | 3 100] 50 ] 10 ] 30 | 600 150] 050 100 | 100 | — =
IN5221 PNP | 360 15 15 | 3 100] 50| 10 | 30 [600] 150] 050 100 [150 | — | —
MPS3391 | NPN | 360 25 %5 | 5 100] 2] 45 | 250 [500] —| =] — [w00] = | =
MPS3391A | NPN | 360 25 2% | 5 100 2 45 | 250 [50] —] =] — |[100] = | 5
MPS3565 | NPN | 200 30 %5 | 6 50 T | 10 |15 J600] 1] 035] 40 ] 40| — -
MPS4248 PNP | 200 40 40 5 10] 10 5 | 50 | — 0] 055] — | 60 ] — — T0-92
MPS4249 | PNP | 200 60 50 | 5 0| 01 5 [ 100 [ 300 10] 025] — | 60| — 3 (EBC)
MPS4250 | PNP | 200 40 20 | 5 10| 01 5 | 100 | 300] 10] 025] 50| 60 — 2 In-Line
MPS5133 | NPN | 625 20 18 | 3 50 1 5 | 60 |1000 1] 040 50| 50| — = A
MPS6571 NPN | 360 20 20 | 3 5| 01 5 | 250 1000 10] 050] 50 | 45] — [12° Pinning
MPS-A09 NPN | 310 50 50 | 3 00| 01 5 | 100 | 600 10] 0%0] 30| 50| — J14°

*Typical value tIn kA



ECONOLINE PLASTIC-MOLDED
SILICON TRANSISTORS

SMALL-SIGNAL LOW NOISE AMPLIFIERS (Cont.)

= | P D-C CURRENT GAIN (hgg)

= | Ta=| Vier | Visn | Viery |lceo [ Conditions Limits VcesaT) fr Ce tost N.F.

< |25C CBO | CEO | EBO | nA | I¢ Ve Ic | Max. | Min. | Max. | Max. Max.
Type No. S | (mW) | Volts | Volts | Volts | Max| (mA)| Volts| Min. | Max.| (mA)| Volts| (MHz)| (pF) | (nsec) | (dB)
2N3565 NPN | 200 | 30 25 6 50 | 1 10 | 150 [ 600] 1] 035] 40 40| — — 10-92
2N5133 | NPN| 625 | 20 | 18 | 3 | 0| 1 | 5 | 60 [wooo] 1] 04| s | so] — | —| (CBE)
2N5138 PNP| 625 | 30 30 5 50 | 01 | 10 50 | 800| 10 | 0.30] 30 90 | — — 1 In-Line
2N5376 NPN| 500 | 60 30 5 10| 001] 5 | 100 | 500] 10| 020 30 80| — — | Pinning
2N5377 NPN| 500 | 60 30 5 10 [ 001] 5 40 [ 200 10 [ 0.20] 30 80| — — | Formed to
2N5378 PNP | 500 | 40 30 5 0| 001] 5 | 100 | 500] 10| 020] 20 | 100] — Z 10-18
2N5379 PNP | 500 | 40 30 5 0 | 00I] 5 20 [ 20| 10 020 20 | 100]| — Z

BC SERIES (PRO-ELECTRON) SMALL-SIGNAL AMPLIFIERS

> |Po DC CURRENT GAIN (hre)

& |Ta= | Vier) | Vier) | Vier) Conditions Limits VCE(sAT) fr Ceb N.F.

< | 25°c | cBO |CEO | EBO [ Tc Vee Ic | Max. Min. Max. | Max.
Type No. e (mW) | Velts | Volts | Velts | (mA) | Volts | Min. | Max. (mA) Volts (MHz) (pF) (dB)
BCIS2A | NPN | 300 | 60 50 6 2 5 120 | 220 100 0.60 150 5 | 10
BC182B | NPN | 300 | 60 £0 6 2 5 180 | 460 100 0.60 150 5 |10
BC212A | PNP | 300 | 60 50 5 2 5 120 | 220 100 0.60 200 6 | 10
EC212B | PNP | 300 | 60 £0 5 2 5 180 | 460 100 0.60 200 6 | 10 ‘
BC237A | NPN | 300 | 50 45 6 2 5 120 | 220 10 0.20 150 45] 10 ‘ }
BC237B | NPN | 300 | 50 45 6 2 5 180 | 460 10 0.20 150 45] 10 |
BC238A | NPN | 300 | 30 20 5 2 5 120 | 220 10 0.20 150 45| 10
BC238B | NPN | 300 | 30 | 20 5 7 |5 | 180 | 460 0 ] 020 150 75| 10 10-92
BC238C | NPN | 300 | 30 20 5 2 5 380 [ 800 10 0.20 150 45| 10 (CBE)
BC239B | NPN | 300 | 30 20 5 2 5 180 | 460 10 0.20 150 15| 4 In-Line
BC235C | NPN | 300 | 30 20 5 2 5 380 | 800 10 0.20 150 45| 4 Pinning
BC307A | PNP | 300 | 45 75 5 2 5 120 | 220 10 0.20 150 6 [ 10 ] ormed to
BC307B | PNP | 300 | 45 15 5 2 5 180 | 460 10 0.20 150 6 | 10
BC30BA [ PNP [ 300 | B | 5 5 715 | 120 | 220 10 | 020 150 5 | 10 10-18
BC308B | PNP | 300 | 25 25 5 2 5 180 | 460 10 0.20 150 6 [ 10 Pin Circle
BC308C | PNP | 300 | 25 25 5 2 5 380 | 800 10 0.20 150 6 | 10
BC309A | PNP | 300 | 25 20 5 2 5 20 | 220 10 0.20 200 6 8
BC309B | PNP | 300 | 20 20 5 2 5 80 | 460 10 0.20 150 6 4
BC303C | PNP | 300 | 20 20 5 2 5 380 | 800 10 0.20 150 6 4
BC327-16 | PNP | 625 | 45 45 5 100 1 100 | 250 500 0.7 100 12 —
BC327-25 | PNP | 625 | 45 45 5 100 1 160 | 400 500 0.7 100 12 —
BC327-40 | PNP | 625 | 45 45 5 100 1 250 | 630 500 0.7 100 12 —
BC328-16 | PNP | 625 | 25 25 5 100 1 100 | 250 500 0.7 100 12 —
BC328-25 | PNP | 625 | 25 25 5 100 1 160 | 400 500 0.7 100 12 —
BC328-40] PNP | 625 | 25 25 5 100 1 250 | 630 500 0.7 100 12 —
BC337-16] NPN | 625 [ 45 45 5 100 1 100 | 250 500 0.7 100 12 _
BC337-25| NPN | 625 | 45 45 5 100 1 160 | 400 500 0.7 100 12 —
BC337-40 | NPN | 625 | 45 45 5 100 1 250 | 630 500 0.7 100 2 [ -
BC338-16 | NPN | 625 | 25 25 5 100 1 100 | 250 500 0.7 100 12 —
BC338-25| NPN | 625 25 25 5 100 1 160 | 400 500 0.7 100 12 —
BC338-40 | NPN | 625 25 25 5 100 ] 250 | 630 500 0.7 100 12 —
BC167A | NPN [ 300 [ 50 45 6 2 5 125 | 260 10 0.20 150 45| 10
BC167B | NPN | 300 | 50 45 6 2 5 240 | 500 10 0.20 150 451 10
BC168A | NPN | 300 | 20 20 5 2 5 125 | 260 10 0.20 150 45] 10
BCI68B | NPN | 300 | 30 20 5 2 5 240 | 500 10 0.20 150 45] 10
BCIGSC | NPN | 300 | 30 20 5 2 5 450 | 900 10 0.20 150 45[ 10
BC169B | NPN | 300 | 30 20 5 2 5 240 | 500 10 0.20 150 45] 4
BCIGSC | NPN | 300 | 30 20 5 2 5 450 | 900 10 0.20 150 4.5 5
BC257A | PNP | 300 | 45 45 5 2 5 125 | 260 10 0.20 150 6 10
BC257B | PNP | 300 | 45 45 5 2 5 240 | 500 10 0.20 150 3 10 10-92
BC258A | PNP | 300 | 25 | 25 5 2 | 5 | 125 | 260 10 | 020 150 6 |10 (EBC)
BC258B | PNP | 300 | 25 25 5 2 5 240 | 500 10 0.20 150 6 10 In-Line
BC258C | PNP | 300 | 25 25 5 2 5 450 | 900 10 0.20 150 5 101 Pinning
BC259B | PNP | 300 | 20 20 5 2 5 240 | 500 10 0.20 150 6 4
BC259C | PNP | 300 | 20 20 5 2 5 450 | 900 10 0.20 150 6 4




ECONOLINE PLASTIC-MOLDED
SILICON TRANSISTORS

HIGH-FREQUENCY AMPLIFIERS/OSCILLATORS
> | po D-C CURRENT GAIN (he)
= Ta=] Vir | Vier) | Vier)| o | Conditions Limits Vcg(saT) fr Cev | tos N.F.
< |25¢)| cBo| ceo | EBo| wA [ Ic | Vee Tc | Max| Min. | Max.| Max. | Max.| Style3
TypeNo.| & | (mW)| Volts| Volts | Volts| Max.| (mA)| Volts| Min.| Max.| (mA)| Volts| (MHz)| (pF) | (nsec)| (dB) (EBC)
2N5222 NPN | 360 20 | 15 2 {0100] 4 | 10 | 20 [1500 4] 10 [ 450 | — - =
MPS3563 | NPN] 310 30 | 12 2 [ooso | 8 | 10 20200 | = — [ 600 | 17 - =
2N3854 NPN | _ 360 18] 18 4 Jos00 | 2 | 45 | 35| 70| 10] 0] 100] 35] 9| —
2N3854A NPN | 360 30| 30 4 Josoo | 2 | a5 [3s | 20| 10 10 100 35 90 [ =
2N3855 NPN | 360 18| 18 4 Jos500 | 2 | a5 [ 60 [ 120 | 10| 10] 130 ] 35 0 | -
2N3855A NPN | 360 30 | 30 4 10500 2 | 45 [ 60 | 120 | 10| 10 [ 130 | 35 W0 | -
2N3856 NPN| 360 18| 18 4 Jos00 [ 2 ] 45 f1o0 {200 | 10 10 [ 140 [ 35 9 | —
IN3856A | NPN| 360 | 30| 30 4 | 0050 | 2 | 45 [100 [ 200 | 0] 10 18] 35] 90| =] Stle2
2N3858 NPN] 360 ] 30 30 40050 ] 2] 45 |60 [120 ] 10] 10 9] 40] 150 | = (ECB)
2N3858A NPN| 360 50 | 60 6 | 0050 | 10 1 | 60 | 120 | 10 | 0.25 9 | 40| 150 | -
2N3859 NPN| 360 30| 30 4 00501 2] 45 [100 [ 200 | 10 ] 10 9 | 40| 150 | =
2N3859A NPN| 360 60| 60 6 | 0050 [ 10 1 {100 [ 200 | 10 | 025 90 | 40| 150 | =
2N3860 NPN| 360 0| 30 40050 | 2| 45 [150 [ 300 | 10] 10 0| a0 150 -
HIGH-VOLTAGE AMPLIFIERS/INDICATOR DRIVERS
2N3877 NeN| 360 0] 10 4 | 0.100 2] 45 L 20 [ 250 | 10] 10 |60 | - - [ = Style 2
2N38TTA NPN| 360 85| 85 4 | 0.100 2] 45 [ 20 [250 | 10 10 [160° | = | = [ = (€CB)
2N5174 NPN | 360 90 75 5| 050 | 10] 50 | 4 [600 | 10095 | — 5[ = [ -
ZNA409 NPN| 625 80| 50 50010 | 10| 10 | 60 | 400 T]020] 6] 2] — | -
2N4410 NPN| 625 120| 80 50010 10| 1.0 | 60 | 400 Tlo20 | e[| 12] — | -
ZN5400 PNP| 3501 130 120 5005 | 10| 50 | 40 | 180 | 10 {020 | 100 5| = 8
2N5401 PNP| 350 | 160 ] 150 5 | 0050 | 10| 50 | 60 | 240 | 10 020 | 100 5 | — 8
2N5550 NPN| 350 160 140 510100 10] 50 | 60 | 250 | 10 015 | 100 5] — |10
2N5551 NPN| 350 180 | 160 6] 005 | 10| 50 | 8 | 250 | 10 015 | 100 5] — 8 Style 3
2N5830 NPN] 625 120 | 100 50050 ] 10] 50 | 80 | 500 1 [0.15 1 i = | - (EBC)
2N5831 NPN| 625| 160] 140 51005 | 10| 50 | 80 | 250 1 [ 015 1 i - | =
ZN5832 NPN] 625] 160 140 51005 | 10] 50 [175 | = 1 | 015 1 | = [ =
MPS-D0Z NPN| 350 | 140 | 140 slo00 [ 0100 [ B =1 = 1= W =1 = 1=
MPS-003 NPN| 350 100] 100 7[00 0[100 | B = | == Dl =1 = 1=
MPS-D52 PNP| 350 | 140 140 a{ow0] w00 | 5| == |= 0| —1 = | =
MPS-D53 PNP] 350 ] 100] 100 71000 0[O0 [ BT = 1 =1T= DT =1 = 1=
*Measured at Rg = 20, f = 2MHz; equivalent noise - bandwidth, 3<0.1MHz; Vce = 10V, Ic = ImA.
LOW NOISE AMPLIFIERS / SWITCHES
> P MAX. RATINGS
= |« 25C| Vg Vier) | Vier) | lcso Saturation Voltage (Max.) fr Cob N.F.
5 (mW) CBO CEO EBO nA hFE (. Ie 'B Vce Ve Min. q Max. Max.
Type No. | & Max. Volts | Volts | Volts | Max. | Ic = 10uA | (mA)| (mA) |Volts ] Voits | (MHz) | (pF) (dB)
TP2483 | NPN| 400 60 60 6 10 40-120 ] 0.0 03 [ 070 60 6 4
TP2484 | NPN| 400 60 60 5 10 100-500 1 0.1 035 | 070 60 6 3
TPazsd | NPN| 500 | 40 | 30 5 | 10 | 100500 | 10 | 1 Jo02 | 08 ] 30 ] 8 2 5<tEVé°C)3
TP4386 | NPN| 500 ) 30 5 10 40500 | 10 1T ] 020 | 080 30 8 3
TP4413 | PNP] 400 ) 30 5 10 100-500 ] 10 T | 020 | 080 20 3 2
TP4413A | PNP| 400 60 60 5 10 100-500 | 10 1T | 020 | 080 20 8 2
TP4al5 | PNP| 400 20 30 5 10 20500 | 10 T [ 020 | 080 20 8 2
TP44I15A | PNP | 400 50 60 5 10 40500 | 10 T | 020 | 080 20 8 2
Style PINNING VARIATIONS
10-92 1 forTO-18leadFom C B E
Package 2 T0-98 Replacement E C B
3 Standard 7092 E B C




ECONOLINE PLASTIC-MOLDED
SILICON TRANSISTORS

DARLINGTON AMPLIFIERS

> Pp D-C CURRENT GAIN (hgg)

= | Ta=] Vier | Vier) | Vier) | Iceo | _Conditions | Limits Vegsan | fr Co | torr | N.F.

S | 25Cc|cBo| CEO | EBO | wA Ic TVee Ic |Max. |Min. | Max.| Max. |Max.
Type No. £ | (mw) | Volts | Volts | Volts | Max. (mA) | Volts | Min.| Max. | (mA)|Volts |(MHz) | (pF) | (nsec) | (dB)
2N6426 NPN | 625 40 40 12 50 10 5 |20000j200000 | 15| 150 7.0 | — 10 |—
2N6427 NPN | 625 40 40 12 50 10 5 [10000J100000 | 500f 15] 130 [ 7.0 — ] 10

MPS§5305 NPN | 400 25 25 12 ] 010 2 2000} 20000 | 200 1.40 60 | 10.0 - |—

5

[MPS5306__ | NPN | 40 i 2 {010 | 2 | 5 | 700070000 200] 14] 60| 100] — |—

MPS5306A | NPN | 400 5| 2 12 | 010 | 2 | 5 | 7000] 70000 | 200] 14| 60| 100 — | **

MPS5307 | NPN | 400 0| % 12 | 010 | 2 | 5 | 2000 20000 | 200] 14] 60| 100] — | — 10-92
MPS5308 | NPN | 400 40 | 40 | 12 010 | 2 | 5 | 7000[70000 | 200] 14| 60| 100 | — | — (EBC)
MPS5308A | NPN | 400 40 | 40 | 12 [ot0| 2 [ 5 | 7000[70000 | 200] 14| 60| 100 — |** :
MPsAlz | NPN| 360 | t20 | 20 10 Jotw] 10| 5 Jao000] — | 10] 10 80| — [ — In-Line
MPSAI3 | NPN | 360 30 [ 30 [ 10 [orof 10 [ 55000 — | 100] 15] 125 | *80 *2 Pinning
MPSAI4 | NPN| 360 30| 30 | 10 Joto] 10 | 5 Joo00] — | 100] 15| 15[ *80 | — [

MPSAS3__ | PNP | 625 30| 30 [ 10 [0t 10 5] 5000 - w] 5] w0 ] = -1 -

MPSAGL | PNP | 625 30| 30 | 10 [o10] 10 [ 5 | 1000 — o[ sl a0 | ~ | — =

MPSAS5 | PNP | 625 30| 30 [ 10 Joto] 10 [ 5 Js0000f — o] 15 0] =1 = | —

MPSAG6 | PNP | 625 0] 30 [ 10 o] 0] 5 |00 — o] 5] wo] =] =T =

MPSDO4 | NPN| 625 25| 25 | 10 [1o0] 100 [ 5 [a000] — J 00| 1of 10| —] ==

MPSD54 | PNP | 625 5| 2 10 | 100 [ 100 | 5 2000 — 100 10] 100 — ] — | —

25305 NPN | 400 25| 25 | 12 [ 010 | 2 | 5 | 2000{20000| 200] 14| 60| 100] — | —

2N5306 NPN | 400 5| % 12 | 010 | 2 | 5 | 7000[70000 | 200 14| 60 | 100 | — | —

2N5306A | NPN| 400 5| 2 12 | 000 | 2 | 5 | 7000[70000 | 200] 14| 100 | — | ** | —

25307 NPN | 400 20 | 40 12 | 010 | 2 | 5 | 2000{20000 | 200{ 14| 60 [100| — | —

2N5308 NPN | 400 20 | 4 | 12 [ 010 2 | 5 | 7000[70000 | 200] 14| 60100 — | —

[ZN5308A__| NPN | 400 0| 4 12 | 010 | 2 | 5| 7000[70000| 200] 14| 60100 — [°*

DIGPI NPN | 400 18| 12 | 12 | o010 | 100 | 5 |6o000] — [ 2000 14] —|100]| — | —

HS5305 NPN | 900 5| 25 12 | 000 2 | 5 | 2000[20000 | 200] 14| 60 [100] — | —

HS5306 NPN | 900 5| 25 12 | 010| 2 | 5| 7000{70000| 200] 14| 60| 100]| — | —

HS5306A | NPN| 900 P S 12 [ 010 | 2 | 5 [ 7000[70000 | 200{ 14| 60100 — [ *

HS5307 NPN | 900 40| 40 | 12 [ o010 2| 5 | 2000[20000 | 200] 14| 60 [100] — | —

HS5308 NPN| 900 40 40 | 12| 010 2| 5| 7000]70000 | 200] 14| 60 ] 100 — | —

HS5308A | NPN| 900 0| 4 [ 12| o0w0| 2| 5| 7o00[70000 200] 14| 60| 100] — | *

BVces

*Typical value
**Noise Voltage ex <230 nV/ V' Hz @ Ic = 0.6mA, Vce = 5V, Rg = 160k @, f = 10Hz to 10kHz, BW = 15.7kHz.

TYPE TPP-1000, TPP-2000, TPP-3000, and TPP-4000
MEDIUM POWER DARLINGTON ARRAYS

Sprague Series TPP devices are medium-power Darlington
arrays, consisting of 1, 2, 3, or 4 discrete Darlington chips in a
single package. These devices provide complements to Sprague’s

Series TPQ quad transistor arrays. ®BVcB0 = 50 Volts

® BVCES =40 Volts

FEATURES: ®BVEgy = 12 Volts
@ NPN Transistors OHFE =2000@Ic=500mA VeE=5V
® Pp @ 25°C 2W/Package @ Plastic 16-Pin Dual In-Line Package A

oM. No. A-10,781 OWG. Mo. A-10.782

TPP-3000 TPP-4000



p ECONOLINE PLASTIC MOLDED
SILICON TRANSISTORS

TO-92 REPLACEMENTS FOR SPRAGUE TQ/TN SERIES
AMPLIFIER/SWITCHING TRANSISTORS

> | Po | _MAX. RATING CURRENT AMPLI. FACTOR
= | @25 Cl Vig)| Vier)| Vier | lceo hee @ hee @ hee @ Saturation Voltage (Max.)] fr
Type | S| mw | cBo| ceo | EBO| nA | Ic=10mA | Ic=150mA | 1c=500mA| Ic | 1z | Vce | Vae | Min | Cop
No. & | Max. | Volts] Voits| Volts| Max.| Min.-Max. | Min.-Max. | Min.-Max. | mA | mA | Volts| Voits | (MH2)| (pF)
c1760 | PNP| 400 | 40 | 30 5 | 20 50* 100 30 150 4] 13] 100 8 8
cr7e2 ] ene| s00 | 40 [ 30 5 | 20 40* 50 30 150 | 157 040 [ 1.3 | 100 8
crzes [ PPl 400 | 20 | 20 5 1100 — 25 - 150 | 15] 050 [ 13 ] 20 8 10-92
c1267 | PNP| 400 40 30 5 10 100-500t - - 10/ 1102) 081 20 -
c768 | PNP| 400 | 60 | 60 | 5 | 10 | 100-500¢ <+ = 0] 1]o2] o8] 20] 1] (EBC)
c1769 [ pne] a00 | 40 | 30 5 | 10 | 40-500% <+ — 10] 1[o02] o8] 201 10 In-Line
cr770 | PP 400 [ 60 | 60 5 | 10 [ 40-500¢ - - 0] 1fo2] o8] 201 10] Pinning
criasa | NPN] 500 [ 75 | 45 5 | 10 40 50 20 15 ] 15] 050] 137 100 8
cT1a60 | NPN] 500 | 40 | 30 5 | 20 — 100 30 150 [ 15[ o40] 137] 100 8
CTia62 | NPN| 500 | 40 | 30 5 | 20 30 50 30 150 | 15| 040 | 1.3 | 100 3
CTi464 | NPN| 500 | 20 | 20 5 | 100 25 25 - 150 | 15] 050 | 13| 20 ]
*lc=1mA
$1g =100 pA
TO-92 REPLACEMENTS FOR TO-5/T0-18 PACKAGED
BC SERIES (PRO-ELECTRON) SMALL-SIGNAL TRANSISTORS
> |r DC CURRENT GAIN (hee)
= | Ta=1] Vier)y | Vier) | Vier) Conditions Limits Vcelsan fr Cep N.F.
S 25°C | CBO | CEO EBO Ic Vce Ic Max. Min. Max. | Max.
Type No. 2 | (mwy| Volts | Volts| Voits | (mA) | Volts | Min. | Max. (mA) | Volts (MHz) (pF) (dB)
TP107A NPN] 300 50 5 6 2 5 |125 260 10 0.2 150 5 10
TP1078 NPN ] 300 50 | 45 6 2 5 | 249 500 10 0.2 150 5 10
TP108A NPN| 300 30 | 20 5 2 5 [125 260 10 0.2 150 5 10
P1088 NPN] 300 30| 20 5 2 5 | 240 500 10 0.2 150 5 10
TP108C NPN| 300 30 [ 20 5 2 5 | 450 900 10 0.2 150 5 10
TP109B NPN| 300 30 | 20 5 2 5 [ 240 500 10 0.2 150 5 3
TP109C NPN| 300 30 [ 20 5 2 5 | 450 900 10 0.2 150 5 )
TP110 NPN| 300 80 | 80 8 2 5 | 30 = 50 0.6 100 5 - 10-92
TP177A PNP| 300 5| 45 5 2 5 [125 260 10 0.2 150 7 6
Wi | PPl 300 &5 4% 1 5 715 [2%0 500 10 02 150 7 § (CBE)
TP178A PNP| 300 20| 20 5 2 5 |12 260 10 0.2 150 7 6 In-Line
TP178B PNP| 300 20 | 20 5 2 5[ 240 500 10 0. 150 7 3 Pinning
TP178C PNP| 300 N 20 5 7 5450 900 10 0.2 150 7 3
TP1798 PNP| 300 20 | 20 5 2 5 | 240 500 10 0.2 150 7 25
TP179C PNP| 300 20| 20 5 2 5 | 450 900 10 0.2 150 7 25

1Pulse Test only.

LEAD FORMING ON SILICON SMALL SIGNAL TRANSISTORS

Lead forming to TO-5 or TO-18 outline dimensions is available on all standard in-line pinned T0-92 packaged plastic tran-
sistors. To identify a lead formed device, simply add a dash five (—5) or a dash eighteen (—18) to the standard device type
number. For example: 2N4400—5 would be a 2N4400 device lead formed to the T0-5 pin circle.

Information on the details and dimensions of lead forms for T0-92 will be furnished on request.
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ECONOLINE PLASTIC-MOLDED
SILICON TRANSISTORS

REPLACEMENTS FOR POPULAR
TIS SERIES TRANSISTORS

|
z|e D-C CURRENT GAIN (heg)
e |Ta=] Vir | Viery | Vier) | Iceo | Conditions Limits VeEsat) fr Cep ts |N.F.
S |25¢c | cBO |CEO | EBO | nA [ Ic | Vee Ic [Max. | Min. |Max. |Max. |Max.
Type No. e (mW) | Volts | Volts | Volts| Max.] (mA)| Volts| Min. | Max.] (mA)| Volts| (MHz)| (pF) | (nsec) | (dB)
TPS62A NPN | 500 30 ] 12 3 00| 4|10 | 30f25] —] —) 50 04] = | 60| Sstyler
TPS63A NPN | 500 30| 12 3 100] 4 | 10| 30 25 =1 — 1 s00] 04 - - (CBE)
TPS64A NPN | 500 30 | 12 3 100] 4 |10 [ s0]150] =1 —1 s00] 04a] — | —
PS84 NPN | 500 0] 30 | ¢ so] sl w3 -1 -1 -1 -1-— = )
TPS86 NPN | 400 30] 30 | 4 0] 4] 10 ] 40 ] 20] =] — | s00 ]| — = 1 50]  style2
TPS87 NPN | 400 5| 45 | 4 0] 12 ] 12 | 30 150] —| — 1] s00 | - - (ECB)
P90 NPN | 625 20 | 40 5 100 |50 2 1100 [300] s50] 025] — | — -1 -
PS91M PNP | 625 40 | 40 5 100 | 50 2 1100300 s0fo2s] - | — -1 -
TPS92M NPN | 625 0] 4 5 100 | 50 2 |100 ] 300] s0f 025 — | — -1 - Style 1
TPS93 M PNP | 625 0] 4 5 100 | 50 2 1100 [ 300] 50 025] — — -7 - (CBE)
PS94 NPN | 625 60 ] 4 | 6 0] 01 5 1250 [700] =] — 1 200 | 40 — | 20/ Style2 (ECB)
TPS97 NPN| 625 60| 40 | 6 0] 01 5 1250 {700] =] — 1 200 [ 40 = | 2.0 Style1(CBE)
TPS98 NPN] 625 80 | 60 6 10 1 5 | 100 1300 10 100| 200 | 40 - | = Style 3
P399 NPN| 625 80 | 65 3 0] 10 5 | 60 [ — |'TO0[ 200 200 | 40| — [ — (EBC)
TPS100 NPN] 625 | 180 ] 180 | 5 50] 1] 10 | 20 [ = 25 100] 60 | 30| = | = styel
TPS101 NPN] 625 150 | 150 5 50 1 10 ] 201 — 25100 80 | 30 - 1= (CBE)
TPS108 NPN| 500 0] 30 4 50 4 0| 5| = =] — 1 3% - i
TPS110 NPN] 625 601 40 | 6 | 100] 150 1 | 50 1501500 [ 075] 200 | 65| — | - Style 3
TPS111 NPN] 625 60| 40 | 6 | 100] 150 | 1 | 100 [ 300 | 500 | 075] 250 | 65| — | — (EBC)
TPS112 PNP| 625 60| 40| 5 20] 150 | 10 (100 [300 [T50 [ 040 200 | 80| 140 | —
TPSI33 NPN| 700 50 30 | 6 | 1.7t | 100 1 | 60 [ IS0 [T00 [ 030[ 250 | 120 80 | —
TPS134 NPN]_ 700 50| 30 | 6 | 17t 100 | 1 | 90 [ 150 | 100 [ 040 | 250 | 120 60 ] — ] Styel
TPS135 NPN| 700 30 50 6 17+ | 100 1 60 [ 150 | 100 | 0.30 [ 250 10 60 | 10.0 (CBE)
TPS136 NPN] 700 80| 60 6 174 ] 100 1 | 50 [ 150 | 100 | 040 | 250 ] 10.0 60 | —
tlcgo is in pA Style PINNING VARIATIONS
10-92 1 ForTO-18LeadForm  C B E
Package 2 TO98Replacement E C B
3 Standard T0-92 E B C

W To facilitate matching and identification, these transistors are color-coded in hpg brackets, each having a maximum speed of 3 dB as shown in the table below. No. guar-
antee is made as to distribution of hpg values, except that equal numbers of NPN and PNP devices will be shipped in any given bracket when matched complementary
pairs are ordered.

COLOR CODE YELLOW | GREEN BLUE VIOLET | GRAY
hrg Range,
VeE=2V,Ig=50mA 100-125 | 115-150 | 140—190 | 170—235]215-300

ORDERING INFORMATION — To order matched complementary pairs, order the same quantity each of TPS90M and TPS91M or TPS92M and TPS98M. Devices may be
ordered separately by specifying TPS90, TPS91, TPS92, or TPS93.

REPLACEMENTS FOR POPULAR
SE SERIES SMALL-SIGNAL TRANSISTORS

> |Po D-C CURRENT GAIN (hee)

E Ta=1] Viens | Viery | Vier) | Iceo |_Conditions Limits VeEsaT) fr Cw toss N.F.

3 |25C | cBo | CEO | EBO| A [ Ic | Vce Ic | Max.] Min. | Max.| Max. | Max.
Type No. & | (mW) | Volts | Volts | Volts| Max.| (mA) | Volts |Min. | Max.|(mA) | Volts |(MHz) | (pF) | (nsec) | (dB)
TPE5036 NPN ] 300 | 35 30 3 50 51 10 J30fas| —1 =] =103 - | - 10-92
TPE5050 NPN] 175 | 20 20 3 50 4 5 [ 20200 10 3 [300 | — — 4
TPES051 NPN] 175 | 20 20| 3 50] 4| 5 | 20]20] 10] 3]30 ] — | — ] & (EBC)
TPE6020 NPN | 300 | 60 60 | 65 100 | 150 1 | 40 ]300 150 | 018 | 250 | 15 | 1000 | — In-Line
TPEG6021 NPN] 300 | 80 80 | 65 100 | 150 1 | 40 | 300 | 150 | 0.18 | 250 | 15 | 1000 | — Pinning




SPRAGUE

ECONOLINE PLASTIC-MOLDED

SILICON TRANSISTORS

TO-92 REPLACEMENTS FOR
TO-5/TO-18 PACKAGED TRANSISTORS

HIGH-SPEED, MEDIUM CURRENT SWITCHES/ AMPLIFIERS

= Pp | MAX. RATING CURRENT AMPLI. FACTOR
= | @25 Cl Vigr)] Visr)| Vier) | lcso hge @ hee @ hee @ Saturation Voltage (Max.)| fy
Type S| mw | cBo| Ceo| EBO| nA | 1c=10mA | 1c=150mA | 1c=500mA | Ic [ s | Vce | Vee | Min | Cop
No. S | Max. | Volts| Volts| Volts| Max.| Min.-Max. | Min.-Max. | Min.-Max. |mA | mA | Volts | Volts (MH2)| (pF)
MPS2369 | NPN| 360 40 15 45 | 500 40-120 — — 10] 1 025] 085} 500 4
MPS2369A] NPN | 360 40 15 45 | 500 40-120 - — 10] 1 0.20 ] 0.851 500 4
1P2221 | NPN| 500 60 30 5 10 35 40-120 20 150 ] 15] 040 16 | 250 8
TP2221A| NPN | 500 75 40 6 10 35 40-120 25 150 | 15] 0.30 1.2 | 250 8
TP2222 | NPN| 500 60 30 5 10 75 100-300 30 150 | 151 0.40 1.6 | 250 8
TP2222A 1 NPN{ 500 75 40 6 10 75 100-300 40 150 | 15] 0.30 1.2 | 300 8
TP2506 [ PNP[ 400 60 40 5 20 35 40-120 20 150 ] 15] 0.40 13 | 200 8
TP2906A | PNP | 400 60 60 5 10 40 40-120 30 150 | 15] 0.40 1.3 | 200 8
TP2907 | PNP| 400 | 60 | 40 | 5 20 75 100-300 40 15 ] 150 040] 131 200[ 8 1092
TP2907A| PNP | 400 60 60 5 10 100 100-300 50 150 ] 15] o0.40 1.3 | 200 8 (EBC)
TP3115 | NPN| 400 60 20 5 25 — 40-120 — 150 ] 15} 0.50 13 ] 250 8 In-Line
TP3116 | NPN| 400 60 20 5 25 — 100-300 — 150 | 151 0.50 1.3 | 250 8 Pinnin
TP3135 | PNP| 400 50 35 4 50 250 40-120 — 150 | 151 0.60 15 ] 200] 10 g
TP3136 | PNP] 400 50 35 4 50 50a 100-300 — 150§ 15] 0.60 1,5 ] 200} 10
TP3304 | PNP| 300 6 6 4 10 30-120 — - 10 1] 0.16 10 ] 500 | 35
TP3451 | PNP| 300 6 6 4 10 30-120 - - 10 11 016 10} 500 | 55
TP4208 [ PNP| 300 12 12 | 45 10 30-120 - = 10 1] 016] 095 | 700 | 3.0
@lc = 1ImA
TO-92 REPLACEMENTS FOR
POPULAR TO-46 PACKAGED TRANSISTORS
SWITCHES, AMPLIFIERS AND CHOPPERS
Vore
x Pp | MAX. RATINGS SATURATION VOLTAGE @
& |@25 C| Vigry Vier)| Vier)|lceo | leso Max. lg=1mA rs fr Cib Cob N.F.
Type S | mw jcBo [ CEO [EBO | nA | nA hee le | 1 |Vce Ve mV ohms | Min. | Max. | Max. | Max.
No. | & |Max. Nolts Nolts [Volts |Max. | Max. [Min.-Max.] mA | mA [Volts |Volts | Max. Max. | MHz | pF pF dB
TP2944 |PNP]L 4001 151 10 ] 15 J 0.1 ] 01 |80-4500 | — |- |- — 0.6 20 10 6 10 —
TP2945 IPNP} 400] 25| 20 | 25 J 021 0.2 | 40-2500 | — | - | — - 1.0 35 5 6 10 -
TP2946 |PNP] 4001 40 | 35 ] 40 | 051 05 | 30-1500 | — | — | — — 2.0 45 3 6 10 -
TP3058 |PNP| 400f 6 6 6 1 0.1 ] 01 J40-1200] — [ - | - 1.00] - — — -1 10 —
TP3059 |PNP} 400} 10 | 10 | 10 J 01} 0.1 J100-3000| — | - [ — 1.0 - — — -1 10 3
TP3060 [PNP] 400f 70 | 60 | 30 | 50| 50 | 30-90@ [10 [2 [0300® | - 1.0® e - -1 10 -
TP3061 [PNP] 400f 70 | 60 | 40 | 5.0 | 5.0 | 60-1800§10 [2 [030® | — 1.0® ] - -1 10 —
TP3217 [PNPf 400| 15| 10 | 15 | 1.0 | 1.0 | 40® 5105(0.10 1.0 1.25 20 1 8 14 —
TP3218 [PNP| 400f 25 [ 20 [ 25 | 10| 1.0 | 30® 51051010 1.0 1.50 35 1 8 14 — 170-92
TP3219 [PNP] 400f 40| 35 [ 40 [ 10] 10 | 200 5 105]0.15 1.0 2.50 45 1 8 14 -
TP3677 [PNP] 400f 30 | 20 [ 30 | 10| — — - |- |- — 1.0 8 5] - — — (EB.C)
TP3840 [PNP] 400] 50 | 50 | 50 [ 05] 05 | 500 5 [05]010 [ 08 20 20 6] 6 3 | - Ir]-u'ne
TP3977 |PNP| 4001 15 | 10 | 15 | 10| 10 | 40® 5 105010 10| 10® |20 T s 18 | - Pinning
TP3978 |PNPL 400] 25| 20 | 25 [ 10 1.0 | 30 51057010 1.0 2.0® 35 1 8 14 —
TP3979 [PNP} 400| 40 | 35 | 40 | 1.0] 10 | 20 51051015 1.0 3.00 45 1 8 14 -
TP4007 IPNP] 400] 20 | 15 [ 20 1 03] 03 | 300 - -] - — 0.5 0] 15 | - 10 —
TP4008 |PNP] 400] 351 30 [ 35 | 03] 03] 20 - | - - - 0.3 200] 15| - 10 -
®Veg = =05V, Ic = 1.0mA ®@ Vg = =05V, e = —0.1xA ® Veg = =3V, lc = 10uA
©Veg = 0.5V, Ic = ImA ® Veg = =05V, Ic = —5mA ® lg = —200uA ® Typical

@ lg = 1uA, Vgc = 6V

® Ip = 1004A
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SPRAGUE

TRANSISTOR COMPLEMENTARY
PAIR INFORMATION

DEVICE TYPE  Complement DEVICE TYPE  Complement DEVICE TYPE  Complement | DEVICE TYPE Complement
NPN PNP NPN PNP NPN PNP NPN PNP
2N3702 - 2N3704 2N5418 — 2N5354 - D29E4-J1 D33E24-)1 | MPS-Al4  — MPS-A64
2N3703 - 2N3705 2N5419 — 2N5355 — D29E5 D33E25 MPS-A20 - MPS-A70
- 2N3704  2N3702 2N5420 — 2N5356 - D29E5-)1  D33E25-)1 | — MPS-A55  MPS-A05
— 2N3705  2N3703 2N5447  — 2N5449 - D29E6 D33E26 — MPS-A56  MPS-A06
2N3707 - 2N4058 2N5448 — 2N5450 - D29E6-J1  D33E26-)1 | — MPS-A62  MPS-A12
2N3708  — 2N4059 — 2N5449  2N5447 — D29E7 D33E27 - MPS-A63  MPS-A13
2N3709  — 2N4060 — 2N5450 2N5448 — D29E7-J)1  D33E27-)1 — MPS-A64  MPS-Al4
2N3710 — 2N4061 2N5550  — 2N5400 — D29E9 D33E29 MPS-A70  — MPS-A20
2N3711 — 2N4062 2N5551 — 2N5401 - D29E9-)1  D33E29-J1
2N3903 — 2N3905 2N5810  — 2N5811 — D29E10  D33E30 MPS-D02 — MPS-D52
2N3904  — 2N4906 — 2N5811  2N5810 — D29E10-J)1 D33E30-J)1 | MPS-D03 — MPS-D53
— 2N3905  2N3903 2N5812 — 2N5813 D33E21  — D29E1 MPS-D04  — MPS-D54
— 2N3906 2N3904 - 2N5813 2N5812 D33E21-J)1 — D29E-J1 MPS-D05 — MPS-D55
L = 2N4058  2N3707 2N5814 — 2N5815 D33E22 — D29E2
— 2N4059 2N3708 - 2N5815 2N5814 D33E22-)1 — D29E2-J1 — MPS-D52  MPS-D02
— 2N4060  2N3709 2N5816 — 2N5817 D33E24  — D29E4 - MPS-D53  MPS-D03
— 2N4061  2N3710 — 2N5817  2N5816 D33E24-J)1 — D29E4-)1 - MPS-D54  MPS-D04
— 2N4062  2N3711 2N5818  — 2N5819 D33E25  — D23E5 — MPS-D55  MPS-D05
2N4123 — 2N4125 - 2N5819  2N5818 D33E25-)1 — D29ES-J1 TD600 - *
2N4124 - 2N4126 2N5820  — 2N5821 D22E26  — D29E6 D601 — *
— 2N4125  2N4123 — 2N5821  2N5820 D33E26-1 — D29E6-11 D602 - *
— 2N4126  2N4124 2N5822  — 2N5823 Di3k27  — D29E7 D700 — *
2NA400  — 2N4402 — 2N5823  2N5822 D33E27T — D29E7-11 D701 — *
2N4401 — 2N4403 2N5998 — 2N5999 D33E29 — D29E9 D702 — *
— 2N4402  2N4400 - 2N5999  2N5998 D33E29-)1 — D29E9-J1 1D709 — *
— 2N4403  2N4401 2N6008 — 2N6009 D33E30 — D29E10 10710 - *
2N5086  — 2N5088 ~ 2N6009  2N6008 D33E30-)1 — D29E10-J1 D711 — *
— 2N5088  2N5086 — 2N6076  2N5172 MPS3702 — MPS3704 D712 *
2N5172 — 2N6076 2N6222  — 2N6223 MPS3703 — MPS3705 D713 — *
2N5220 — 2N5221 — 2N6223  2N6222 — MPS3704  MPS3702 TP2221  — TP2906
— 2N5221  2N5220 2N6224  — 2N6225 — MPS3705 MPS3703 TP2221A — TP2906A
2N5225 — 2N5226 — 2N6225  2N6224 MPS6512 — MPS6516 TP2222 - TP2907
— 2N5226  2N5225 BC182A  — BC212A MPS6513 — MPS6517 TP2222A  — TP2907A
- 2N5354  2N5418 BC182B  — BC2128 MPS6514 — MPS6518 — TP2906  TP2221
- 2N5355 2N5419 — BC212A BC182A MPS6515 — MPS6519 — TP2906A  TP2221A
— 2N5356  2N5420 — BC212B  BC182B - MPS6516  MPS6512 - TP2907  TP2222
2N5368  — 2N5372 — BC327-16  BC337-16 - MPS6517 MPS6513 - TP2907A  TP2222A
2N5369 — 2N5373 - BC327-25 BC337-25 — MPS6518  MPS6514 P35 — TP3135
2N5370 - 2N5374 - BC327-40  BC337-40 - MPS6519  MPS6515 TP3116 — TP3136
2N5371  — 2N5375 - BC328-16  BC338-16 MPS6530 — MPS6533 — TP3135  TP3115
- 2N5372 2N5368 — BC328-25 BC338-25 MPS6531 — MPS6534 - TP3136 TP3116
— 2N5373  2N5369 — BC328-40 BC338-40 MPS6532 — MPS6535 TPA384  — TP4413
— 2N5374  2N5370 BC337-16 — BC327-16 ~ MPS6533  MPS6530 TP5386  — TP4415
— 2N5375  2N5371 BC337-25 — BC327-25 — MPS6534  MPS6531 — TP4413  TP4384
2N5376 — 2N5378 BC337-40 — BC327-40 - MPS6535 MPS6532 — TP4415  TP4386
2N5377 — 2N5379 BC338-16 — BC328-16 MPS6560 — MPS6562 TPS90 — TPS91
— 2N5378  2N5376 BC338-25 BC328-25 MPS6561 — MPS6563 — TPS91 TPS90
- 2N5379  2N5377 BC338-40 — BC328-40 - MPS6562  MPS6560 TPS92 — TPS93
2N5380 — 2N5382 — D29E1 D33E21 - MPS6563 MPS6561 - TPS93 TPS92
2N5381 - 2N5383 — D29E1-J1  D33E21-I11 MPS-AQ5  — MPS-A55 - 1281 12581
— 2N5382  2N5380 — D29E2 D33E22 MPS-A06  — MPS-A56 — 1282 17582
— 2N5383 2N5381 — D29E2-J)1  D33E221)1 MPS-AI2  — MPS-A62 12581 - 281
- 2N5400  2N5550 — D29E4 D33E24 MPS-AL3  — MPS-A63 12582 - 1282
- 2N5401  2N5551

*Dual complementary pair transistors
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ECONOLINE PLASTIC-MOLDED
SILICON TRANSISTORS

DUAL PNP TRANSISTOR DIFFERENTIAL AMPLIFIERS

Each device consists of two isolated high-gain, '“{’y‘:}f’y Tague '"?y“psef’y rague (¢ ‘ 13
:;vé"aog':e PNP transistors in a 6-lead plastic Number Replacement Number  Replacement ‘TL-J
. o i . . MD3250A TD517 2N2806 D513 ACKAGE BP PACKAGE BN
These Dual PNP Differential Amplifier Transistors can directly MD3251A 10518 2N3808 0525 PAC PACKAGE
replace the following popular metal can packaged types provided IN2802 10509 IN3809 10526 PINNING DIAGRAMS
metal can hermeticity and full military temperature range is not of " 05 IN3811 10528
prime design concern. 2N2803 10
2N2805 TD512
A(VBE1-VBEDTA Wideband
BVceo | BVceo | BVeBO IcBO hre1/hFE2 | VBEI-VBE2 uv/°C NF. fr Cop
Type 9 Volts Voits Volts Mmoo Ve hFE @ € VeE Min./Max. mV(Max.) (Max.) Max. Min. pF
No. S | miny | in) [ min) | (Max) Volts (Min)  (Max) ~ wA  Volts 100 uA 100 A 100pA (dB) (MH) | (Max)
0400 | BP 30 30 5 10 30 60 T 5 0.9/10 5 20 2 70 10
100 500 10 5
120 100 5
401 | BP 40 30 5 10 30 60 1 5 0.9/1.0 10 30 2 20 10
100 500 10 5
120 100 5
500 | BN 40 30 5 10 30 60 1 5 0.9/1.0 5 20 2 20 10
100 500 10 5
120 100 5
501 | BN 40 30 5 10 30 60 1 5 0.9/1.0 10 30 2 20 10
100 500 10 5
120 100 5
509 | BN %5 20 5 10 25 15 10 5 0.9/1.0 5 10 4 60 8
20 120 100 5
20 1* 5
510 | BN 25 20 5 10 25 15 10 5 0.8/1.0 10 20 4 60 8
20 120 100 5
2 1* 5
512 | BN 25 20 5 10 25 30 10 5 0.9/1.0 5 10 4 60 8
0 120 100 5
40 1* 5
0513 | BN 25 20 5 10 2% 30 10 5 0.8/1.0 10 20 4 60 8
4 120 100 5
40 1* 5
0517 | BN 50 ) 5 10, 40 25 10 5 0.9/1.0 3 10 - 200 8
50 150 100 5
50 150 I 5
50 10* 5
15 50* 5
D518 | BN 50 i 5 10 40 50 10 5 0.9/1.0 3 10 - 200 8
80 300 100 5
100 300 1* 5
100 10* 5
30 50* 5
0525 | BN 60 60 5 10 50 100 10 5 0.8/1.0 5 20 7 100 8
150 450 100 5
150 450 500 5
150 450 1* 5
125 10* 5
0526 | BN 60 60 5 10 50 225 10 5 0.8/1.0 5 20 4 100 8
300 900 100 5
300 900 500 5
300 900 1* 5
250 10* 5
0527 | BN 60 60 5 10 50 100 10 5 0.9/1.0 3 10 7 100 8
150 450 100 5
150 450 500 5
15 450 1* 5
125 10* 5
0528 | BN 60 60 5 10 50 225 10 5 0.9/1.0 3 10 4 100 8
300 900 100 5
300 900 500 5
300 900 1* 5
250 10* 5
0550 | BN 40 30 5 10 30 60 1 5 0.9/1.0 3 10 2 20 10
100 500 10 5
120 100 5

* is in mA



ECONOLINE PLASTIC-MOLDED
SILICON TRANSISTORS

DUAL NPN TRANSISTOR DIFFERENTIAL AMPLIFIERS

Industry Sprague Industry Spragye
Type Plastic Type Plastic
Number Replacement Number  Replacement
. . . . . . MD1120 TD224 2N2917 TD232
Each device consists of two isolated high-gain, low-noise  Mpi12) D225 2N2918 10233
NPN transistors in a 6-lead plastic package. MD1122 10226 g:ggig {gggg Coron view—_—
i i i i BP P
These Dual NPN Differential Amplifier Transistors can directly ';321;122 }gg% anzelo 10235 PACKAGE o
replace the following popular metal can packaged types IN2915A 0242 IN2643 10238 PINNING DIAGRAMS
provided metal can hermeticity and full military temperature IN2916 D231 IN3680 10240
range are not of prime concern. 2N2916A D243

A(VB1-VBE2)TA | Wideband

BVcgo | BVceo | BVeBo Iceo hre1/hre2 | VBEI-VBE2 uv/°C NF. fr Cob

Type Volts Volts Volts Mmoo Ves U3 el VCE Min./Max. mV (Max.) (Max.) Max. Min. pF

No. (Min.) (Min.) (Min.) (Max.) Volts (Min)  (Max.) A Volts 100 pA 100 pA 100 pA (dB) (MHz) | (Max.)

0100 | BP 60 30 5 10 30 60 1 5 0.9/1.0 5 20 2 30 8
100 500 10 5
120 100 5

101 | BP 60 30 5 10 30 60 1 5 0.9/1.0 10 30 2 30 8
100 500 10 5
120 100 5

0200 | BN 60 30 5 10 30 60 1 5 0.9/10 5 20 2 308 8
100 500 10 5
120 100 5

201 [ BN 60 30 5 10 30 60 1 5 0.9/1.0 10 30 2 300 8
100 500 10 5
120 100 5

10224 | BN 60 30 5 10 50 20 100 10 10 0.8/1.0 10 - - 200 8
30 120 100 10
40 160 1* 10
50 200 10* 10

225 | BN 60 30 5 10 50 20 100 10 10 0.8/1.0 10 10 - 200 8
30 120 100 10
40 160 1* 10
50 200 10* 10

226 | BN 60 30 5 10 50 20 100 10 10 0.8/1.0 5 10 - 200 8
30 120 100 10 0.9/1.0¢
40 160 1* 10
50 200 10* 10

227 [ BN 60 30 5 10 50 60 10 10 0.9/1.0 5 10 - 200 8
100 300 100 10
100 1* 10
100 10* 10

0230 [ BN 45 45 6 10 45 60 240 10 5 09/1.0 3 10 4 60 8
100 100 5
150 1* 5

231 | BN 45 45 6 10 45 150 600 10 5 0.9/1.0 3 10 3 60 8
225 100 5
300 1* 5 _

232 | BN 45 45 6 10 45 60 240 10 5 0.8/1.0 5 20 4 60 8
100 100 5
150 1* 5

233 | BN 45 45 6 10 45 150 600 10 5 0.8/1.0 5 20 3 60 8
225 100 5
300 1* 5

0234 | BN 45 45 5 10 45 50 300 10 5 0.9/1.0 5 10 4 40 8
55 100 5
65 1* 5

235 | BN 45 45 5 10 45 50 300 10 5 0.8/1.0 10 20 4 40 8
55 100 5
65 1* 5

237 | BN 45 45 5 10 45 100 300 10 5 0.9/1.0 5 10 4 40 8
110 100 5
130 1* 5

D238 | BN 45 45 5 10 45 100 300 10 5 0.8/1.0 10 20 4 40 8
110 100 5
130 1* 5

0240 | BN 60 50 6 10 45 80 1 5 0.9/1.0 3t 5% 3 60 6
150 600 10 5
225 100 5
300 1* 5

D241 | BN 60 30 7 5 50 80 10 5 0.9/1.0 3t 101 7 60 8
150 600 1* 5

0242 | BN 45 45 6 10 45 60 240 10 5 0.9/1.0 15 5 4 60 8
100 100 5
150 1* 5

D243 | BN 45 45 6 10 45 150 600 10 5 0.9/1.0 15 5 3 60 8
225 100 5
300 1* 5

250 | BN 60 30 5 5 50 60 1 5 0.9/10 3 10 2 30 8
100 300 10 5
120 100 5

*Igisin mA

g = 1mA

1@ 10 A
®f7 Max. = 120 MHz



SPRAGUE

ECONOLINE PLASTIC-MOLDED

SILICON TRANSISTORS

DUAL PNP TRANSISTORS

Each dual transistor pair consists of two isolated, high-
gain silicon planar transistors.

These dual PNP plastic encapsulated transistors can
directly replace the following popular metal can packaged
types when metal can hermeticity and full military tem-
perature operating range are not of prime concern.

PACKAGE
PINNING DIAGRAMS

Industry Sprague Industry Sprague
Type Plastic Type Plastic
Number Replacement Number  Replacement
MD2904 TD519 2N2804 TD511
MD2904A D520 2N2807 D514 (BOTTOM VIEW)
MD2905 TD521 2N3806 TD523 PACKAGE BP PACKAGE BN
MD2905A TD522 2N3807 TD524
BVcgo | BVCEo | BVEBO IcBo VCE(SAT) VBE Wideband |  Fr Cob
Type Volts Volts | Volts A @ Ve hrg I VeE Voits @ ¢ I Volts g ¢ Ig NF.dB MH:z pF
No. Case (Min.) | (Min) | (Min) (Max)  Volts (Min.) (Max) mA Volts | (Max) mA mA (Max.) mA mA (Max.) (Min.) (Max.)
D402 BP 40 30 5 10 -30 60 -1 -5 | 020 -10 -1 08 -10 -1 - 20 10
100 500 —10 -5
120 —1* -5
150 —10* =4
0502 | BN 40 30 5 10 -30 60 -1 -5 ] 020 ~10 —1 0.8 -10 -1 - 20 10
100 500 -10 -5
120 -1 =5
| 150 —10* -5
D511 BN | 25 20 5 10 —25 15 -10 =5 ] 050 ~10 -1 0.9 -10 -1 4 60 8
20 120 -100 -5
20 —1* -5
TD514 BN 25 20 5 10 25 30 -10 -5 0.50 -10 -1 0.9 -10 -1 4 60 8
40 120 -100 -5
40 —1* -5
D519 BN 60 40 5 20 —50 20 —100 -10 | 040 —150 ~15 1.3 —150 -15 - 200 8
25 -1* —10 | 1.60 —500 -50 26 —500 —50
35 —10* -10
40 120 150+ -10
20 -500*  —10
D520 BN 60 60 5 10 50 40 —100 —10 | 040 —150 -15 1.3 —150 -15 - 200 8
40 —-1* —-10 | 160 —500 -50 26 —500 —50
40 120 -10* —-10
40 —-150*  -10
40 —500*  —10
D521 BN 60 50 5 20 —50 35 100 —10 | 040 —150 -15 13 —150 -15 - 200 8
50 —1* -10 | 160 —500 —50 26 —500 -50
75 —10* -10
100 300 —150*  —10
30 —500*  —10 ———
D522 BN 60 60 5 10 —50 75 —100 —10 | 040 —150 -15 13 -150 -15 - 200 8
100 -1* -10 | 160 —500 —50 26 ~500 -50
100 —10* -10
100 300 -150*  —10
50 500 —10
0523 | BN 60 60 5 10 —50 100 -10 -5 | 020 —0.1 —0.01 0.7 —0.1 —0.01 35 100 4
150 450 -100 -5 | 0.2 -1 0.1 0.8 -1 0.1
150 450 500 -5
150 450 —1* -5
125 —10* =5
0524 BN 50 60 5 10 —50 225 -10 -5 [ 020 —0.1 —0.01 0.7 -0.1 —0.01 25 100 4
300 900 100 -5 | 025 -1 0.1 0.8 -1 0.1
300 900 —500 -5
300 900 —1* -5
250 —10* -5
02905 | BP 60 30 5 35 —100 —10 | 0.40 —150 -15 1.3 —150 -15 - 200 8
50 —1* —10 | 1.60 —500 —50 26 —500 -50
75 -10* -10
50 —-150* -1
100 300 —150*  -10
30 =500 —10

*I¢ 15 in milliamperes
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ECONOLINE PLASTIC-MOLDED
SILICON TRANSISTORS

DUAL NPN TRANSISTORS

Each dual transistor pair consists of two isolated, high-
gain silicon planar transistors.

PACKAGE

These dual NPN transistors can directly replace the PINNING DIAGRAMS

following popular metal can packaged types provided metal
can hermeticity and full military temperature range are not
of prime concern.

Industry Sprague Industry Spragye
Type Plastic Type Plastic
Number Replacement Number  Replacement
MD2218 TD244 2N2641 TD236
MD2218A D245 2N2644 TD239
MD2219 D246 IN2913 TD228 (BOTTOM VIEW)
MD2219A D247 2N2914 TD229 PACKAGE BP PACKAGE BN
MD2369 TD248
| Wide-
v v band NF| fr | C
BV, BV, BY, 1 CE(SAT) BE ob
Type v(ﬁ?so V(ﬁgo v,ﬁtBso ?&0 e VB hg @ Ic VeE Volts @ Ic Ig | Volts @ Ig g dB | MHz | pF
No. Case (Min.) (Min.) (Min.) (Max.) Volts (Min)  (Max.) mA Volts (Max) mA mA | Max) mA mA | (Max.) |(Min.) |(Max.)
102 | BP 60 30 5 10 30 60 1 5 02 10 1 08 10 1 - |3 8
100 500 10 5
120 100 5
120 1* 5
150 10* 5
D202 BN 60 30 5 10 30 60 1 5 0.2 10 1 0.8 10 1 - 30 8
100 500 10 5
120 100 5
120 1* 5
150 10* 5
D228 BN 45 45 6 10 45 60 240 10 5
100 100 5 0.35 1 0.1 0.7 0.1 t - 60 8
150 1* 5
D229 BN 45 45 6 10 45 150 600 10 5
225 100 5 035 1 01 ] 07 o1 t - |60 8
300 1* 5
D236 BN 45 45 5 10 45 50 300 10 5
55 100 5 10 10 0510 10 05| 4 40 8
65 1* 5
239 | BN 45 45 5 10 45 100 300 10 5
110 100 5 10 10 05} 10 10 05| 4 40 8
130 1* 5
D244 | BN 60 30 5 10 50 20 100 10
25 1* 10 04 150 15| 13 150 15| - |250 | 8
35 10* 10 16 50 5 | 26 50 50
40 120 150* 10
20 150 1
20 500* 10
D245 | BN 60 30 5 10 50 35 100 10 04 150 15 | 13 150 15 — |50 | 8
50 1* 10 1.6 500 50 26 500 50
75 10* 10
100 300 150* 10
50 150* 1
30 500* 10
D246 | BN 75 40 6 10 60 20 100 10 03 150 15 [ 1.2 150 15 4 250 | 8
25 1* 10 10 500 5 | 20 500 50
35 10* 10
40 120 150* 10
20 150* 1
25 500* 10
0247 | BN 75 40 6 10 60 35 100 10 03 150 15 ] 12 150 15 4 [3007] 8
50 1* 10 10 500 5 | 20 500 50
75 10* 10
100 300 150* 10
50 150* 1
40 500* 10
0248 | BN 40 15 5 30 20 40 140 10 1 025 10 1 ] 08 10 1 — |500 | &
02219 | BP 60 30 5 10 50 35 100 10 040 150 15| 13 150 15 — |20 | 8
50 1* 10 16 500 50 | 260 500 50
75 10* 10
50 150* 1
100 300 150* 10
30 500* 10

*|¢ is in milliamperes
tVee=5V



ECONOLINE PLASTIC-MOLDED
SILICON TRANSISTORS

COMPLEMENTARY PAIRS

Each device consists of two isolated — one NPN and one
PNP — high gain, low noise silicon planar transistors in a 6-
lead plastic package.

These complementary pairs can directly replace the
following popular metal can packaged types provided metal
can hermeticity and full military temperature range are not
of prime design concern.

PACKAGE
PINNING DIAGRAMS

[ ]

Industry Sprague Industry Sprague E B g
Type Plastic Type Plastic
Number Replacement Number  Replacement
Mooz Toro | zwes  Tors
D6002 1 10713 TOM VIEW
MD6003 10712 (BOTTO )
PACKAGE BP PACKAGE BN
- »
BVcp BVcEO | BVego | IcBo ]G
Type Vo|ts0 Volts Volts n% @ V(iB Her @ Ic Vg | MHz | pF
No. Case (Min.) (Min.) (Min.) (Max.) Volts (Min) (Max) mA  Volts | (Min.) | (Max. KEY FEATURES
TD600 BP 40 30 5 10 30 60 1 5 20 10 | Hrg1/ hFE%‘= 0.8/1.0
100 500 10 5 Wideband N.F. = 2 dB Max.
120 100 5
TD601 BP 40 30 5 10 30 100 10 5 20 10 | VorF @ 250 pA< 1.0 mV
120 100 5 rs@lg=1mA, Ig=100 AL 20Q
TD602 BP 40 30 5 10 30 50 1 10 200 | 10 "'
75 10* 10
120 150* 10
TD700 BN 40 30 5 10 30 60 1 5 20 10 | hpg/hpg2 =0.8/1.0
100 500 10 5 Wideband N.F. = 2 dB Max.
120 100 5
D701 BN 40 30 5 10 30 100 10 5 20 10 | VoFr @ 250 pA<L 1.0 mV
120 100 5 Vs@Ig=1mA, Ig=100 uAL20 Q
10702 BN 40 30 5 10 30 50 1* 10 200 10 -
75 10* 10
120 150* 10
TD709 BN 60 30 5 20 501 20 100 10 200 8 | ton<60ns
100 40 25 1* 10 toff< 350 ns
35 10* 10
20 150* 1
40 120 150* 10
D710 BN 60 30 5 20 50t 35 100 10 200 8 |ton<60ns
100 40 50 1* 10 toff €350 ns
75 10* 10
50 150* 1
100 300 150 10
30 300 10
10711 BN 50 30 5 30 30t 40 1* 10 200 8
100 40 70 150* 10
30 300* 10
10712 BN 60 40 5 10 50 35 100 10 200 8 [t4<20ns
50 1* 10 tr <40 ns
75 10* 10 ;<280 ns
50 150* 1 <70 ns
100 300 100 10 Spot Noise <8 dB
35 300 10
10713 BN 60 40 5 10 50 20 100 10 200 8 [t4<20ns
25 1* 10 ty <40 ns
35 10 10 t5< 280 ns
20 150* 1 <70 ns
40 120 150* 10 Spot Noise £ 8 dB
20 300+ 10

*I¢ is in milliamperes
1VBE(OFF) = 3.0 VDC



s p R n G U E Econoline® Plastic-Molded
Silicon Diodes

1N5843 thru 1N5878 ZENER REGULATOR DIODES

A K
FEATURES: @3.6 thru 51 V Ratings [
®500 mW Power Dissipation ® £5%, £10%, +£20% Zener Tolerances
® Low-Cost T0-92 Package @ In-line Leads for Easy Insertion A = ANODE T0-92 2-Lead Package
@ Silicon-Oxide Passivated Junction ® Leads Easily Soldered or Welded K = CATHODE

(Bottom View)

ELECTRICAL CHARACTERISTIC at T, =+425C

Max. Reverse Maximum D-C Typical Zener
Nom. Zener Volt. Max. Zener Impedance Leakage Current Zener Current Voltage Coeff.
Type VZT at 'z]’ er at 'ZT ZZK at 250 ,uA 'R at VR M 0\/2
Number* (V) — (mA) (2) () Wh) W) (mA) (%/°C)
1N5843 36 20 48 2700 15.0 1.0 139 —0.030
1N5844 3.9 20 40 2800 10.0 1.0 129 —0.020
1N5845 4.3 20 25 2900 5.0 1.0 116 —0.010
1N5846 4.7 20 19 2600 5.0 2.0 106 +0.012
IN5847 5.1 20 17 2400 5.0 2.0 98 +0.025
1N5848 5.6 20 15 2100 5.0 3.0 89 —+0.035
1N5849 6.0 20 13 1900 5.0 3.5 83 +0.038
1N5850 6.2 20 14 1500 5.0 4.0 80 +0.040
IN5851 6.8 20 17 780 3.0 5.0 74 +0.045
1N5852 7.5 20 23 700 3.0 6.0 67 +0.053
1N5853 8.2 20 34 700 3.0 6.5 61 +-0.058
IN5854 8.7 20 44 700 3.0 6.5 51 +0.061
IN5855 9.1 20 50 700 3.0 7.0 55 +-0.063
1N5856 10 20 62 700 3.0 8.0 50 +0.066
1N5857 11 20 68 700 2.0 8.4 45 +0.070
1N5858 12 20 70 700 1.0 9.1 415 +0.072
1N5859 13 9.5 70 700 0.5 9.9 38.5 +0.075
1N5860 14 9.0 70 700 0.1 10 35.5 +0.077
1N5861 15 8.5 34 700 0.1 11 33 +0.072
1N5862 16 7.8 38 700 0.1 12 31 +0.073
1N5863 17 74 42 700 0.1 13 29 +0.075
IN5864 18 7.0 48 700 0.1 14 28 +0.076
1N5865 19 6.6 52 700 0.1 14 26 +0.077
1N5866 20 6.2 57 700 0.1 15 25 +-0.078
1N5867 22 5.6 68 700 0.1 17 22.6 +-0.080
1N5868 24 5.2 78 700 0.1 18 21.7 +-0.082
1N5869 25 5.0 85 700 0.1 19 20 +0.083
1N5870 27 4.6 98 700 0.1 21 18.5 +0.084
1N5871 28 4.5 106 700 0.1 21 17.9 +-0.085
1N5872 30 4.2 117 700 0.1 23 16.7 +0.087
1N5873 33 3.8 140 700 0.1 25 15.1 +0.090
IN5874 36 34 160 700 0.1 2] 13.9 +0.092
IN5875 39 3.2 190 800 0.1 30 12.9 +-0.095
1N5876 43 3.0 225 900 0.1 33 11.6 +0.100
1N5877 47 2.7 260 1000 0.1 36 10.6 —+0.104
IN5878 51 2.5 300 1100 0.1 39 9.8 +0.106

*Type numbers shown are for a Zener voltage tolerance of =20%. To order a tolerance of =109, add the suffix ‘A’ to the type number.
To order a tolerance of =59, add the suffix ‘B’ to the type number.



SPRAGUE

Econoline® Plastic-Molded
Silicon Diodes

DUAL DIODES

This series consists of dual diodes designed for use in low cost biasing, steering and voltage
doubler applications requiring series, common cathode, or common anode diodes.

APPLICATIONS:

MSD6101 — FM Discriminator ] J PlNBNING) ?
MSD6102 — TV Horizontal Phase Detector MSD6101
MSD6150 — General Purpose MSD6102
TSD6100 — High Speed Switching TSD6100
TSD7000 — Biasing, Steering, Voltage Doubler
ELECTRICAL CHARACTERISTICS @ Tp = 25°C
T lﬁn | L'i v VVIFt | CVR: o ! 3 2
e S @ s @ ns
Nomber (O:in‘) ¢ (5/% M) (Vofts) (Moax.) ¢ (mFA) (Mpax‘) (Max) (K PINNING)
MSD6101 50 100 0.1 40 0.57 0.1 20 10 MSD6150
0.82 10.0
MSD6102 70 100 1.0 10 1.00 10 8.0 100
MSD6150 70 100 0.1 50 1.00 10 8.0 100
T5D6100 90 100 5.0 100 0.70 1 20 4 1 2 3
0.1 50 0.82 10 (I PINNING)
1.10 100
T$D7000 90 100 05 100 0.70 1 2.0 15 1SD7000
0.2 50 0.82 10
1.10 100

TYPE TND903, TND905, and TND908, DIODE ARRAYS

The TND series consists of monolithic diode arrays
packaged in 14- or 16-lead dual in-line plastic packages for

easy automatic insertion and better printed circuit board

density.

In addition to the diode types used in the standard
products shown, arrays consisting of the 1N3070, 1N3595,
1N3600, 1N4153, or 1N4447 can be furnished on special

request,

@ Package Configurations:
16-Lead Plastic Dual In-Line A

ELECTRICAL CHARACTERISTICS

BVgR VF
Device Volts Volts @ If Diodes
Type (Max.) (Max.) mA Similar to
TND903 15 1.0 100 INA148
TND905 100 1.0 10 IN914
TND908 100 1.0 10 IN914

TND903 TND905
TND908

55
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SPRAGUE

DIMENSIONS IN INCHES

PACKAGE DATA

DIMENSIONS IN MILLIMETRES
METRIC DIMENSIONS ARE BASED ON 1" = 25.4 mm

0.014 0.35
0.008 021
1413 12 11 10 9 8 1413 12 11 109 8
AAARAAA S — AARAARNAARAA
0.260 660
0240 350 sio 1 Ter
INDEX AREAZ 1 150 /BB 0884g B o
N INDEX AREA: 15
0075 REF 0° 165 ‘L2 3 4 5 6 7| 190REF o
.0088 0.100 # 0,010 : 1993, 254 025
0035 NOTE 1 089 1867 NOTE 1.
0.200 MAX. 508 MAX.
SEATING PLANE [ SEATING PLANE
] NOTES
-— 1 Lead spacing tolerance 1s non-cumulative
2 Exact body and lead configuration at vendor's option within limits shown
0020 0.51 MlN 3 Leads missing from their designated pasitions shall also be counted when numbering leads
MIN. 0.023 0‘00 MIN. 058 254 MIN. 4 Terminal lead standoffs may be omitted and replaced by body standoffs
0015 0.39 5 Lead gauge plane 15 0 030° (0 76 mm) max below seating plane
'A' PACKAGE: 14-Pin Plastic Dual In-Line
0044 0014 RE] 0.35
0.028 0.008 0.72 o.21
16151413 1211 109 161514131211 109
AARAANNRAN — aAnnAANARAR —
0.260 6.60 15°
229 % i Z! o ¢
y .
INDEX AREA7 | & 4 = I 1 woex e | TE U O UU U i 3
0.065 8] 0100+ 0010 1.65__| | 254%025
0.035 785 [ NOTE 1 0.89 19.93 NOTE 1
3 18.67
0.200 MAX 5.08 MAX
[ SEATING PLANE /—SEAT)NG PLANE NOTES
1 Lead spacing tolerance is non-cumulative
0,100 MIN. 2.54 MIN. 2 Exact body and lead configuration at vendor's option within limis shown
. 1 3 Leads missing from their designated positions shall also be counted when numbering leads
4 Terminal lead standoffs may be omitted and replaced by body standoffs
0.020 0.51 MIN 5 Lead gauge plane 15 0 030" (0 76 mm) max below seating plane
MIN. 0023 °'5° 0.64 REF
0015 0025 REF 039
‘A’ PACKAGE: 16-Pin Plastic Dual In-Line
0014 035
0.008 021
AARARARAAR AARAARB KA
"VT f N1 T T
0.26! 0310
o240 }7 0250 &8 m % \
i Doouog og OO 4t o
INDEX AREA7 SEBYELLY 1%, moexaReal| § 5 TS 67 8 9 %
0.065 L_ o} 165 L_ o 284 5 025
2983 0.915 0.100 ¢ 0.010 23.24 .
0035 0.885 =<1 NoTE ! 089 5348 i~ NoTE 1.
0.200 MAX. 508 MAX.
[ SEATING PLANE - SEATING PLANE
0.100 2.54
MIN M

i

0.020

MIN. _."._ 2% _.l 9930

NOTES

Lead spacing tolerance 1s non-cumulative.

Exact body and lead configuration at vendor's option within imits shown.

Leads missing from their designated positions shall also be counted when numbering leads
Termnal lead standoffs may be omitted and replaced by body standoffs

Lead gauge plane 15 0 030" (0.76 mm) max below seating plane

> e w

0014
0008
BASARAARAA
T —
0260 0310
0,2“0 a 0290-
wexaren HO B DO D OO0 4= 150
0065 | 'L_Z 34567 aj 19} 0.060REF >
0.990 0100 0010
ooss | 1.040 =l NOTE !
0200 MAX
~SEATING PLANE
0020
v %i 0023 0100 MIN
0015

— A

660

610 a
NDEX AREA L{’ ‘2" ‘3"
165 L_

089 F zzg

508 MAX

~SEATING PLANE

-+
o5 MmN YV
058
o3

‘A’ PACKAGE: 20-Pin Plastic Dual In-Line

Togoyg 180
6 7 8 9 10] 52REFR 0°
15 - 254 025 ﬁ
a2 -

NOTE |

NOTES

Lead spacing tolerance is non-cumulative

Exact body and lead configuration at vendor s option within limits shown

Leads missing from their designated positions shall also be counted when numbering leads
Terminal lead standoffs may be omitted and replaced by body standoffs

Lead gauge plane 15 0 030" (0 76 mm) max below seating plane

254 MIN




SPRAG

PACKAGE DATA

DIMENSIONS IN INCHES

DIMENSIONS IN MILLIMETRES
METRIC DIMENSIONS ARE BASED ON 17 = 25.4 mm

0.014 0.35
0.008 0.21
2221201318 1716 15 14 13 12 22 21 201918 17 16 15 14 13 12
0.390 0.410 9.9l 10.41
Ojfo 0.390 762 9.9
— L e 4 | L -
mosxognses‘h‘u U | esrer pl INDEX AREA 2343 e 6800 ] 1iaRer o
0038 F 1110 =_E—olooro.010 083 26.19 = 2.54£0.25 7
1.050 NOTE 1 26.67 NOTE |
0.200 MAX. 5.08 MAX.
NOTES
| SEATING PLANE [SEATING PLANE 1 Lead spacing tolerance s non-cumulative
b 2 Exact body and lead configuration at vendor s option within imits shown
X B — 3 Leads missing from thewr designated positions shall aiso be counted when numbering leads
0020 0.51 4 Terminal lead standoffs may be omitted and replaced by body standofts
e _‘”._ 0023 010D MIN. WIN. o 2ma N, 5 Le B plane 50 030" (D76 mm) max belowseting plane
0.015 0.38
‘A’ PACKAGE: 22-Pin Plastic Dual In-Line
0014
0008 gg?
r§1 7 6 5 8 7.6 5
0260 0310 660 787
0240 Z 0290 \ 6 1Lo 737
INDEX AREA |2 lg: INDEX AREA A _L_ —_—_Lg:
0065 40040 REF 165 102 REF
0035 +—0 100 * 0010 —_— 2542025
NOTE 1 089 E
0200 MAX 508 MAX NOTES
SEATING PLANE SEATING PLANE 1 Lead spacing tolerance 1s non-cumulative
4 — 2. Exact body and lead configuration at vendor’s option within limits shown
3 Leads missing from theur designated positians shall aiso be counted when numbering leads
9 L 3 4 Terminal lead standoffs may be ormitted and replaced by body standoffs
5 Lead gauge plane 150 030" (0 76 mm) max below seating plane
0020 05l
MIN 0100 MIN 254 MIN
~fr-358 ™ ~f-53
1
'B' PACKAGE: 8-Pin Plastic Dual In-Line
035
0014 o2
0008 - :
432 " 109 8 . --g ;
' -rﬁ,f” 1A T
i 660 787 )
9280 930 610 E 737
i ) — B E—— R — =1 15°
) " P— D B D Yo INOEX AREa) 2 3456 7,00 rer 00
INDEX AREAZ T 2 33 5 6 7 [ 165
es - 740075 REF i 165 19 43 — 2541025 .
0065 __ . 0765 - Rs—0100% 0010 / 089 NOTE 1 /
0035 =" 9782 = Rote / 1867
508 MAX
0200 MAX
[ SEATING PLANE
-SEAT.NG P_ANE
T O NOTES
i S . 1 Lead spacing tolerance 1s non-cumulative
T - 2 Exact body and lead configuration at vendor s 0ption within limits shown
0020 051 MIN 3 Leads missing from their designated positions shall aiso be counted when numbering leads
MIN 0100 e .058 254 MIN 4 Terminal lead standaffs may be omitted and replaced by body standoffs
0023 :
- -0 MIN " 039 5 Lead gauge plane 15 0 0307 (0 76 mm) max below seating plane
‘B’ PACKAGE: 14-Pin Plastic Dual In-Line
!
0,044___4 ! 0014 " 0.35
0028 = 0008 072 021
1615 14 13 12.1' 10 9 1615 14 13 12 11 10 9
+—Aannrann -5 aAnNFEANA —
. 0310 150 6.60 15°
0 0290 0° T 7.87 >
JT" — \ 7.37
INDEX AREAY | 8 B U LJUUY —L = - "‘72 . Y
111213 456 78 INDEX ARE.
0065 ____ [ 01000010 Tes | 102l 3 456 78 5410025
0,058 i“-;—cjl&—_ﬂ NOTE') 0.89 19,93 T~ NOTE 1
0.735 18.67
0.200 MAX 5.08 MAX
/- SEATING PLANE SEATING PLANE NOTES
/_ 1 Lead spacing tolerance is non-cumulative.
0,100 MIN Exact body and lead configuration at vendor's option within limits shown

'B' PACKAGE: 16-Pin Plastic Dual In-Line

Terminal lead standoffs may be omitted and replaced by body standoffs

2
3 Leads missing from their designated positions shall aiso be counted when numbening leads.
4
5 Lead gauge plane s 0 030 (0.76 mm) max below seating plane.
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PACKAGE DATA

SPRAGUE

DIMENSIONS IN MILLIMETRES
DIMENSIONS IN _INCHES

METRIC DIMENSIONS ARE BASED ON 17 = 25.4 mm
9.40
0.370 £0,13
+0.005 s
0.345 o
- . . 0,1
£0.005 | 1 0.14040.005 e 3.56 0,13
1.02
T 0.040 8.bo Y
0.335 [to.ooe 8.8 Lto.os
0.315 .
Y . | I ¥ X T
f
6) LEADS ——
@ Lt I [os00 © i3 00| N
0.0172590" [ MiN 043 _o,03 MIN
i o0s I _g_%
! y ; 2,
0.05040.005 0.080 -z io'liq 54 £0,13
0.10040.005 2 .
0.085 +0.005
4+ N
0.360 Y 81 0,13
5523 0.150£0.005 ¢
DKG. NO. A-7101 IN. DUG. ND. A-7101 MM
BN PACKAGE
9.40
0.370 .
+0.005 *—051736
0.345 +0,13 40,13
20005 | 1o 0.140%0.005 - 3.5 +0,1
J 0.040 ¥ 1,02
0.335 £0.002 8.51 I 40,05
0.315 8.00
[ I I Y I
(6) LEADS ———] (6) LEADS — 1
+0.002 0.500 10,05 12,7
0.017 0,001 MIN 043 13:03 MiN
i 2.7
! ml»o * 7.9
0.050+0.005 vt so1s
5410,
) 0.085+0.005 0.10040.005 :
0.360 Y e
+0.005 °:'§%i’°°5 ) _3.r81_io.13
DWG. NO. A-5598C IN. DWG. NO. A-5598C MM
BP PACKAGE
— ek —- it —
0,310 0,320 7.87 8.3
o.:zo 4 0.'290 3_35-9 N 113_7
INDEX AREA S le 3 4 . INDEX ARE;G—’ N2 3 4 I k] .
°..'_°7‘H° ?...}__ 0.100£0,010° 2015 2 2.544 0,25 :
0,030 0,5 NOTE ! 0,008 0.76 l&}& NOTE 1 0.20
MAX
0.005 5.08 0.13
‘—- 0,200 MAX MIN _[ MAX MIN
4
) o 1)
b 0,200 (‘)'g: 0.58 5.08 1 Lead spacing tolerance is non cumulative
0.015 0,023 3 . —l 3 2 Exact body and lead configuration at vendor s 0ption within limits shown
‘l 0,014 0,125 O%. N0. 4-10.3134 10 4 0.36 3.18 3 Le::(s mns:,:‘ n:m ::. :ﬁ;:.‘e: Dositions shalt aiso be counted when numbering leads
4 Terminal lead standotts may be omitted and replaced by body standofts
S Lead gauge plane 1s 0 0307 10 76 mm: max below seating dlane
' PACKAGE: 8-Pin Hermetic Dual In-Line
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SPRAGUE

PACKAGE DATA

1413121110 9 8 1413121110 9 8
L] ¥ ¥
o.glo 0,320 7.87 8.3
0.320 4 0.’290 s.‘59 N 7.37
oeix S| 1) 2 345 67 uNosxj’llza4sez 1
0.070 AREA 1,78 ‘, } 038
REA H—— 0,100+0,010 — 2,541 0.25
0.030 0,796 NOTE | 0.76 20,22 NOTE | 0.20
MAX MAX
0,005 - 0.13
0,200 MAX - -5 [ 5-08 Max el v NoTES
3 1 Lead spacing tolerance 1s non cumulative
* ‘ i 2 Exact body and lead configuration 3t vendor s 0ption within fimits shown
0_060 " ‘2} 3 Leads missing from thew designated positions shall aiso be counted when numbering leads
. St 4 Terminal lead standolfs may be omitted and replaced by body standofts
0.0 0.38 .".0—-53. s 5 Lead gauge plane 15 030° (0 76 mmi mas below seating plane

0.015 0.023
.‘ 0.014

0,125

0.36

‘H' PACKAGE: 14-Pin Hermetic Dual In-Line

3.18

15 14 i3 12 11 109 — - 1615 14 13 12 11 10 QA
[ Y
0.310 9320 7.87
o320 *oAzso 5
y . S— -
/‘Ljscsevs t |DE/|’rscse1o
NDEX, X 0.01% NDEX .7
AREA L—°°7° ol et —o0.00t0.010 AREA. L—-' LI 2.84 +0.25
0.030 NOTE | 0.008 0.76 NOTE | 0.20
[*——0.896 MAX—% e——22.76 MAX
(- 0.200 MAX. 0.005 MIN. 5.08 MAX. f*— 0.13MIN
_ *"* LEADS I, 8, 9, r | LEADS 1,8, 9
AND 16 A AND 16 'AT
9 VENDOR'S OPTION v X VENDOR'S OPTION
0060
oo1s T jlq0023 ¥ o.200 038 00 T _s.e0 wores
0.014 o128 TWG. 80 4-10.2108 1% 036 318 1 Lead spacing tolerance 1s non-cumulative
2 Exact body and lead configuration at vendor s option within limits shown
3 Leads missing from thew designated positions shall aiso be counted when number:ng feads
“wat 4 Terminal lead standoffs may be omitted and replaced by body standotts
H' PACKAGE: 16-Pin Hermetic Dual in-Line § Lead gauge lane 50 030° (0 76 mm) max below seating plane
18 1716 15 14 13 12 11 10 18 17 16 15 14 1312 11 10
0.310 °~g2° 7.87
0,220 0.2%0 5.59
1 2y “
NDEX/!02072456789, Ioons Sl W2345 6789
ArEA : 0.10040,010 : INDEX J 1.78 L 2.5640.25
0.00 0,927 HJ NOTE | 0.008 AREA 0.76 23,55 F+1 ‘NOTE 1
! MAX 1 f MAX e
0,200 MAX 0.005 -
r | MIN 5.08 MAX .‘1 ".
AL 14 I n
g 1) 0.20 1 -+
K 023 0. 0.38 0.58 5.08
- 0.014 0,125 ’“’Taé .
OWG MO A-10.312A In NOTES
1 Lead spacing tolerance 1s non Lumulative
gt 2 Exact body and lead configuration at vendor s 0ption within hmits shown
H' PACKAGE: 18-Pin Hermetic Dual In-Line 3 Leads missing 10m theu designated pasitions shal aiso be counted when numbernng ieads
4 Terminal lead standoffs may be omitted and repiaced by body standoffs
S Lead gauge piane 150 030° (0 76 mm: max below seating plane
| INDEX AREA INDEX AREA
e 0.750 MIN e e.05 miN

S

6.60
97

85 "t‘\—'—5
7 @

— G5 e
@ == 7 /
0.3% @ == @ = @
. 9.91
i, O == s, @ ==~ 0
®) == Ol/— =10)
__~® Ci‘—“ﬁt‘—"—J @ r-‘::’: | = /=]
£ o.005 min Yoo mn L1z
20,13
b i 0.151yp - 1.02
0.08 X
g:gig =:’=% f::j == ‘ P,,_f_" 25
f e f e —

NOTES-

1 INCLUDES OFF~CENTER LID, MENISCUS, + GLASS OVERRUN
2 ALL LEADS WELDABLE AND SOLDERABLE
3 ALL DIMENSIONS IN INCHES

OWG N0 A-10,2524 IN

NOTES:

1 INCLUDES OFF-CENTER LID, MENISCUS, ¢+ GLASS OVERRUN
2 ALL LEADS WELDABLE AND SOLDERABLE

3 ALL DIMENSIONS IN MILLIMETRES

')’ PACKAGE: 14-Pin Hermetic Flat-Pack

DWG. NO. A-10.2524 M
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DIMENSIONS IN INCHES

PACKAGE DATA

DIMENSIONS IN MILLIMETRES
METRIC DIMENSIONS ARE BASED ON 1" = 25.4 mm

038
0014 LH]
0008 8 7 6 3
8 7 6 5 ] ?
660 7
0260 0310 e W
o240 0290 moex AR WY U O 4 ! I8¢
1 18* 02 REF L
INDEX AREA 1.7 93 Loowo mer o :}‘; L -l 2245028 \7_
9932 -l 0100 * 0.010 7 )
NOTE 1
508 MAX
0.200 MAX SEATING PLANE
SEATING PLANE
X =
. T
9./ 254 MIN
MIN 0100 "”"%53: NOTES
—0' Q023 MIN. 1 Lead spacing tolerance 1 non cumulative
2 Exact body and lead configuration at vendor 3 0pion within limits shown
'M' PACKAGE: 8-Pin Plastic Dual In-Line 3 Leads missing from therr designated positions shallalso be counted when numbening leads
4 Terminal lead standotts may be omitted and replaced by body standotfs
S Lead gauge plane 150 030" (0 76 mm) max Delow seating plane
0,085
INDEX (PIN NO. 1) +0,005 INDEX (PIN NO.1) ~
43 21 _ 43 2
bt  R— ¥ h .44
R) oA ' L M
0.25 |_c i.. 4- 0.310 0.375 5.50 .
0.3 | ¢ 0.2% 0.325 s T°¢ T ¢
i ;] Y %
Fyyy — vVy
5 678 0.015 5678
' 0.410 0.008 10.41
0.380 9.65
0.128 K3 3.18 1
MAX - - —O—fl-zs—semmc PLANE MAX L 2§ SEATING PLANE
0.015 MIN 0.3 | 3.05
MIN — MIN MIN
| - 0,023 | ol o8
R 0.38
| ‘ 0.100 +0,010 NON= CUMULATIVE | 2.54 + 0,25 NON-CUMULATIVE
je—————{ 0,300 £0,010 ~ SEATING PLANE —— 7.62 0,25 ‘@ SEATING PLANE

'M' PACKAGE: 8-Pin Plastic Dual In-Line
Note: Used Only With the 3000 Series of Hall Cell Devices

60

r8.90 MAX.
[ SEATING PLANE

TR
"”"“’ L‘I— 2542028

NOTE

.80
MIN.

'‘Q’ PACKAGE:

0.012

2

0.400
0.677

L

0.232 MAX.

0.100 £ 0.010
‘"’W’“ L—J-——— NOTE 1

NOTES
1 Leadespacing tolerance is non-cumulative
2 Exact body and lead conhiguration at vendor's option within limits shown
3 Leads missing from . eir designated positions shall also be counted when numbering leads
& Terminal lead standoffs may be omitted and replaced by body standotfs
S Lead gauge plane 150 030° (0 76 mm) max below seating plane

12-Pin & 2 Tab




PACKAGE DATA

DIMENSIONS IN MILLIMETRES

DIMENSIONS IN INCHES METRIC DIMENSIONS ARE BASED ON 1" =25.4 mm

0008 o2l
‘QBIZH;_(;FQ’EB’ 413 12 11 10 9 8
B _ AA AAA _T—
0280 0310 7.1 787
0240 a 0290 610 737
INDEX ARE & LA ATATATRT) — 150 woex area’ | BB B OO UL —4 —\l o
I |Lz 34 5 6 70078 REF o° € 123 456 7] 90ReF
0065 ores 0100 £ 0010 165 L— 1993 254 1 025 7
0038 0735 NOTE 1 089 867 NOTE 1
0200 MAX 508 MAX
SEATING PLANE ~SEATING PLANE
—_ .
- it
0020 051 MIN
N 0023 °‘°° MIN 058 50 MIN
0015 039
WTES
1 Lead 3pacing tolerance 18 non-cumulative
‘R' PACKAGE: 14-Pin Ceramic Dual in-Line 2 Exact body and lead conliguabon at vendo's tion within s hown
3 Lesds mrsung from thew designated positions shall aiso be counted when numbering leads.
4 Termunal lead standoffs mey be ormitted and replaced by body standoffs
S Lead gavge plane 150 030° (0 76 mm) max delow sesting piane
0044, F 0014 AL }. 035
0028 0008 0.72 0.21
16 15 1413 1211 109 16 15 14 13 12 11 10 9
annnnnnNn annnnNnNn
—— ; -
0.280 X 15° g 7.87 150
0240 8_3'900 0° 6.10 z 737 0°
voox 57 | TTT G v oo FETTTETY | L
0.065 0100 + 0.010 1.65 254025
0.03% .785 t [ NOTE 1 ﬁ» 0.89 1993 P 4—1—noTE 1 j
0.735 18.67
0.200 MAX 5.08 MAX
[-SEATING PLANE SEATING PLANE
/
0,100 MIN 2.54 MIN .,
. 1 -
0320 0.5 MIN
IN
<"~—8:gf§ -‘ l—0.025 REF .”»g_gg -i 064 REF
R . . NOTES
R' PACKAGE: 16-Pin Ceramic Dual In-Line Tt soscng hroce s o cumttos
2 Exact body and lead configuration at vendor s 0ption within limits shown
3 Leads missing from thesr designated positions shall also be counted when numbering lesds.
4 Terminal lead standotts may be omitted and repiaced by body standoffs
S Lead pauge plane 130 030° (0 76 mm) max below seating plane
Q018 W
0008
18 17 16 15 14 13 12 11 10 100716 1810 1312 W JO
ANANAARNNAAN AANANA
[ 9310 %
ng%j 0230
TR R R AR Rz R AR — - 18 bvoouuouygyg 4t "
mu:x::z; YR YREYRY o 'NDE*A::; uLz 3 3 7:' ) 4
9088 0100 #0010 23. za 2541028
0038 T ~ RoTe 1 ces T = Note 1
0200 MAX 508 MAX
SEATING PLANE [ SEATING PLANE
- 2.54
r [ 0.100 , [ 2.54
0020 -41 051 MIN j j J U i ﬂ ﬁ ﬂ i i
MIN _4
0.050 058
——%% ™ ReF —~—5% ‘4 P‘,‘ig;
NTES
1 Lead spacing tolerance 13 non-cumulatve
2 Exact body and leed configuration at vendor's option within limwts shown.
o ' . 3 Leads msung from thew designated postions shall also be counted when aumbenng lesds.
R' PACKAGE: 18-Pin ‘Ceramic Dual In-Line 1 Tormst g et mes et o rohcad b by oty
S. Lead gauge plane 130 030° (0 76 mm) max. beiow sesting plane.




SPRAGUE

PACKAGE DATA

DIMENSIONS IN INCHES

DIMENSIONS IN MILLIMETRES
METRIC DIMENSIONS ARE BASED ON 1° = 25.4 mm

r— SEATING PLANE

— SEATING PLANE

0.336 8. R
5,256 %12 775 i
0,060 fo- "N 0.100 +0.010 s e e 2.5 0.3
MIN NON-CUMU LATIVE Min [ NON-CUMU LATIVE
) =4 ' § =4 -
| |
0.410 p=—3 10.4 =3 !
0.380 e, 9.7 =
' %O%I S . Afo%l__‘t‘
, 0.050 | 9,300 / 0.7¢ e,
- inpex VP 0,010 Jinoex TYP £.2
(PINNC. I © SEATING PLANE (PINNC. u SEATING PLANE
0.256 0.5
10.2,6 [* =~ ¢.0 P‘
1 3 ] } 1 b 1
T — 1 VC——t
0,085 -0.005 0.008 2.2 10,1 0.2
WG N0 A-90028 !N DWG. NO. A-90028 MM
‘'S’ PACKAGE: 4-Pin Plastic Single-Ended
e 0.178 588 ol - 452 ~o..‘;g -
. I i ¥
0.025 IR E A 0.64 JENLTE CE2 A
¥ B i 0.080 -0.00 ¥ 2.0320.03
t. Y
MACNET MAGNET
SCUTH rCl[ SOUTH rOL[
0.17 16008 ) RS- ! § { ; .
T~ o0 MM 77— 11

0'07" U |
1
L] i )i
I;()OS‘O!- -H- 0.015 50

3

y7e1 n
NOTES 1. All dimensions ore 1n inches ™ %0 437!
2 Holl cell s centrally locoted .

l :

R H

1l

2 54
| 2 3

NOTES 1. All dimemiom ore 1n millimetres
2. MHall cell 13 centrolly located.

‘T’ PACKAGE: 3-Pin Plastic Single-Ended

o

3
ql 0.38 5Q

LIRS

0i3s |
MIN

o
n
o

2
3

(2) LEADS
+0002
00172 0001

(NOTE 1)

0080

NOTE | LEAD DIAMETER IS CONTROLLED IN THE ZONE
BETWEEN 0 070 AND 0 250 FROM THE SEATING
PLANE BETWEEN 0 250 AND END OF LEAD A
MAX OF 0021 IS HELD

3.43

—*’ MIN, f—
5.33
(2) LEADS 432
+0.05
0.43
-0.03

(NOTE 1)

NOTE 1: LEAD DIAMETER IS CONTROLLED IN
THE ZONE BETWEEN 1.78 AND 6.35
FROM THE SEATING PLANE BETWEEN
6.35 AND END OF LEAD A MAX OF
0.53 IS HELD

T0-92 (T0-226AC) TWO LEAD PACKAGE




PACKAGE DATA

SPRAGUE

DIMENSIONS IN MILLIMETRES

DIMENSIONS IN INCHES METRIC DIMENSIONS ARE BASED ON 1" =25.4 mm

0.205 PINNING VARIATIONS 5.20
0175 — 445
o. ,35 Style 1 2 3 343
"'" Standard 10-92 E B C Ry
0210 T0-98 Replacement E C B B
SEATING _ oo High Frequency B E C SEAwS 432
For T0-18 Lead Form C B E
0.019 osoo MIN. J-Pin Dual-Diode Al Az K 0.48 12.7 MIN.
o.01 K-Pin Dual-Diode K, Ko A 04!
| ] l I-Pin Dual-Diode A Aok A, ke
3330 Opto Switch T N .
g:)ogss pto Switc ou GND Vee %%%“IP_
or0s @ s s T [48
DWG. NO. A-7232C-IN In-Line Pinning DWG. NO. A-7232C-MM
} }
0.235 \iax. 5096 MAX.
SEATING [T SEATING _ [T
PUANE PLANE
0.440 o\ | 1s NOM.

5.5 505
B8 ‘ Lead Formed to T0-18 Pin Circle B

0.128 DIA. 0.187
0.116 e 294

H——*I
: io‘ 156 : i 13.96
n -— 10.34 T
MAX. '

478

0.407
MAX.

e 5
=3---
'

(3) LEADS (3) LEADS I
ooy +0002 0.500 MIN. PINNING VARIATIONS +0.05 12.7 MIN.
S -0 Style 1 2 3 O —g03
v
0.050+ 0005 — e- Standard T0-92 E B C 127 £ 013 ] e
0100 +0.005] | T0-98 Replacement E C B 254+ 013 | o
_os20__. 1321 ]
MAX. 13.21
0.263 6.68
MAX. o.l27 MAX. I 323
T MAX. 5 | - MAX.
1 ' . :
C.I56R MAX. Heat-Sink Package 3.96R MAX.

T0-92 (T0-226AA) PACKAGE

63



s p R n U E PACKAGE DATA

DIMENSIONS IN MILLIMETRES

DIMENSIONS IN INCHES METRIC DIMENSIONS ARE BASED ON 1" = 25.4 mm
0.190 . |
0.181 '-%‘J oo ;:: .:.:: ;:zl r
N ~ 20 BN o Foi
T o138 : T
} R RS /_E mF Y -
2 i g g
| L i ! |
: 0.118 | I \ 2.92
\ 0.080 o } : 2.04
0.580 :z:m Ny
d ] = h /"
o |
| I y d
- 1234 1234
LAY EPY SERERRE8
0.268 ! 6.80 .
'L’ PACKAGE: 5-Lead T0-220
U
& iR
T8 s = T3 s ==
— o;za]-—— - &0 I"_

Se WO 410 4E2 IN DG 10, A- 10,462 MM

‘IR’ PACKAGE: 5-Lead T0-220
(Horizontal Mount)

X

I= I
1 lzs‘s Sl 4 |!s‘5 L—da.s
jo— 033 ) —qr
IV’ PACKAGE: 5-Lead TO-220
(Vertical Mount)

In the construction of the components described, the full intent of the specification will be met. The Sprague Electric Company, however,
reserves the right to make, from time to time, such departures from the detail specifications as may be required to permit improvements in
the design of its products. Components made under military approvals will be in accordance with the approval requirements.

The information included herein is believed to be accurate and reliable. However, the Sprague Electric Company assumes no responsibility
for its use; nor for any infringements of patents or other rights of third parties which may result from its use.




THE MARK OF RELIABILITY

SPRAGUE ELECTRIC COMPANY

executive offices: NORTH ADAMS, MASSACHUSETTS

a GK Technologies subsidiary

ALABAMA

Sprague Electric Company
3322 S. Memorial Parkway
Huntsville 35801

Tel. 205/883-0520

ARIZONA

Sprague Electric Company

2101 East Broadway Rd.

Tempe 85282

Tel. 602/244-0154
602/966-7233

CALIFORNIA (Metropolitan L.A.)
Sprague Electric Company

11222 LaCienega Bivd.

Inglewood 90304

Tel. 213/649-2600

Sprague Electric Company
3303 Harbor Blvd.

Costa Mesa, CA 92626
Tel. 714/549-9913

CALIFORNIA (Northern)
William J. Purdy Company
770 Airport Blvd.
Burlingame 94010

Tel. 415/347-7701

CALIFORNIA (San Diego)
R. D. Miner Company
4027 Country Trails

P.O. Box 867

Bonita 92002

Tel. 714/421-5586

COLORADO
William J. Purdy Co.
1327 S. Inca St.
Denver 80223

Tel. 303/777-1411

CONNECTICUT

Sprague Electric Company
935 White Plains Rd.
Trumbull 06611

Tel. 203/261-2551

Ray Perron & Co., Inc.
36 Louis St.

Trumbull 06611

Tel. 203/268-9631

Ray Perron & Co., Inc.
10 Briarwood Rd.
Farmington 06032
Tel. 203/673-4825

DIST. OF COLUMBIA
Sprague Electric Company
(Government Sales Only)
2233 Wisconsin Ave., N.W.
Washington 20007

Tel. 202/337-7820

Sprague Electric Company
P.O. Box 39

Annapolis Junction, MD 20701
Tel. 301/792-7657

Trinkle Sales Inc.

1010 Haddonfield-Berlin Rd.
P.O. Box 320

Cherry Hill, NJ 08034

Tel. 609/795-4200

FLORIDA

Sprague Electric Company
616 Altamonte Drive

P.O. Box 1410

Altamonte Springs 32701
Tel. 404/434-0515

GEORGIA

Electronic Marketing Assoc.
2279 Beech Valley Dr.
Smyrna 30080

Tel. 404/434-0515

ILLINOIS (Northern)
Sprague Electric Company
1480 Renaissance Dr.
Park Ridge, IL 60068

Tel. 312/296-6620

ILLINOIS (Southern)
EPI Inc.

1173 Reco Avenue
St. Louis, MO 63126
Tel. 314/821-4090

INDIANA

Sprague Electric Company
2421 Willowbrook Parkway
Indianapolis 46205

Tel. 317/253-4247

KANSAS
See Missouri

KENTUCKY (Eastern)
Sprague Electric Company
4977 Northcutt Place
Dayton, OH 45414

Tel. 513/278-0781

KENTUCKY (Western)
EPI Inc.

1173 Reco Avenue

St. Louis, MO 63126
Tel. 314/821-4090

KENTUCKY (Boyd County)
Trinkle Sales Inc.

1010 Haddonfield-Berlin Rd.
P.O. Box 320

Cherry Hill, NJ 08034

Tel. 609/795-4200

MAINE
See New Hampshire

MARYLAND

Sprague Electric Company
P.O. Box 39

Annapolis Junction 20701
Tel. 301/792-7657

Trinkle Sales Inc.

1010 Haddonfield-Berlin Rd.
P.O. Box 320

Cherry Hill, NJ 08034

Tel. 609/795-4200

MASSACHUSETTS
Sprague Electric Company
60 Turner St.

Waltham 02154

Tel. 617/899-9100

Sprague Electric Company
87 Marshall Street

North Adams 01247

Tel. 413/664-4411

Ray Perron & Co., Inc.
181 Wells Ave.
Newton 02159

Tel. 617/969-8100

MICHIGAN

Sprague Electric Company
2922 Wildwood Ave.
Jackson 49202

Tel. 517/787-3934

MINNESOTA

HMR, Inc.

7200 France Avenue South
Minneapolis 55435

Tel. 612/831-7400

MISSISSIPPI

Sprague Electric Company
3322 S. Memorial Parkway
Huntsville, AL 35801

Tel. 205/883-0520

MISSOURI

EPI Inc.

1173 Reco Avenue
St. Louis 63126
Tel. 314/821-4090

NEW HAMPSHIRE
Ray Perron & Co., Inc.
1 Eim St.

Dover 03820

Tel. 603/742-2321

area
code

NEW JERSEY (Northern)
Sprague Electric Company
1479 Route 23

Wayne 07470

Tel. 201/696-8200

NEW JERSEY (Southern)
Sprague Electric Company
1010 Haddonfield-Berlin Rd.
P.O. Box 827

Cherry Hill 08003

Tel. 609/795-2299

Trinkle Sales Inc.

1010 Haddonfield-Berlin Rd.
P.O. Box 320

Cherry Hill 08034

Tel. 609/795-4200

NEW MEXICO

William J. Purdy Company
457-D Washington St. SE
Albuquerque 87108

Tel. 505/266-7959

NEW YORK (Down State)
Sprague Electric Company
2001 Palmer Ave.

P.O. Box 329

Larchmont 01538

Tel. 914/834-4439

William Rutt, Inc.

14 N. Chatsworth Ave.
P.O. Box 1029
Larchmont 10538

Tel. 914/834-8555

NEW YORK (Long Island)
Sprague Electric Company
1727 Veterans Highway
P.O. Box 541

Central Islip 11722

Tel. 516/234-8700

William Rutt, Inc.

14 N. Chatsworth Ave.
P.O. Box 1029
Larchmont 10538

Tel. 914/834-8555

NEW YORK (Up State)
Sprague Electric Company
2002 Teall Ave.

Syracuse 13206

Tel. 315/437-7311

Paston-Hunter Co., Inc.
2002 Teall Ave.
Syracuse 13206

Tel. 315/437-2843

NORTH CAROLINA

Electronic Marketing Associates
955 Burke St.

Winston-Salem 27101

Tel. 919/722-5151

OHIO (Northern)

Electronic Salesmasters, Inc.
24100 Chagrin Blvd.
Beachwood 44122

Tel. 1-800-362-2616

OHIO (Southern)
Sprague Electric Company
195 Byers Road
Miamisburg 45342

Tel. 513/866-2170

PENNSYLVANIA

Sprague Electric Company
1010 Haddonfield-Berlin Rd.
P.O. Box 827

Cherry Hill, NJ 08003

Tel. Phila. 215/467-5252

Trinkle Sales Inc.

1010 Haddonfield-Berlin Rd.
P.O. Box 320

Cherry Hill, NJ 08034

Tel. Phila. 215/922-2080

SOUTH CAROLINA

Electronic Marketing Associates
210 W. Stone Ave.

Greenville 29609

Tel. 803/233-4637

413 - Tel. 664-4411

TENNESSEE (Eastern)
Electronic Marketing Associates
928 Burke St.

Winston-Salem, NC 27101

Tel. 919/722-5151

TENNESSEE (Western)
Sprague Electric Company
3322 S. Memorial Parkway
Huntsville, AL 35801

Tel. 205/883-0520

TEXAS

Sprague Electric Company
First Bank & Trust Bldg.
Richardson 75080

Tel. 214/235-1256

VERMONT
See New Hampshire

VIRGINIA

Sprague Electric Company
1 East Preston St.
Lexington 24450

Tel. 703/463-9161

Sprague Electric Company
P.O. Box 39

Annapolis Junction, MD 20701
Tel. 301/792-7657

Trinkle Sales Inc.

1010 Haddonfield-Berlin Rd. ’
P.O. Box 320 B
Cherry Hill, NJ 08034

Tel. 609/795-4200

WASHINGTON

Sprague Electric Company
3826 Woodland Park, North
Seattle 98103

Tel. 206/632-7761

CANADA

Sprague Electric of Canada, Ltd.
49 Bertal Road

Toronto, Ont. M6M 4M7

Tel. 416/766-6123

Sprague Electric of Canada, Ltd.
85 Albert St.

Suite 1610

Ottawa, Ont. K1P 6A4

Tel. 613/238-2542

EUROPE

Sprague Electric (U.K.) Ltd.
Salbrook Rd., Salfords

Redhill, Surrey, England RH1 5DZ
Tel. Horley 5666

Sprague World Trade Corp.
19 Chemin Francois Lehmann
1218 Grand Saconex/Geneva
Switzerland

Tel. 98-4021

Sprague-Benelux
Industriezone Klein Frankrijk
B-9600 Ronse

Belgium

Tel. 055-21 53 02

Sprague France S.A.R.L.
2 avenue Aristide Briand
F-92220 Bagneux, France
Tel. 65519 19

Sprague G. m. b. H.

Postfach 700 848

D-6 Frankfurt 70, West Germany
Tel. 0611-43 94 07

HONG-KONG

Sprague World Trade Corp.
Eastern Branch

G. P. O. Box 4289

Hong Kong

Tel. 5-62 62 31-4

TAIWAN (Liaison Office)

1208, Phoenix Building

394, Tung Hua South Rd.
Taipei, Taiwan

Tel. (02) 752-2458 Telex 21422



SPRAGUE

THE MARK OF RELIABILITY

a GK Technologies subsidiary

Incorporated

P50®

INTEGRATED CIRCUITS @« ZENER DIODES TRANSISTORS

SPRAGUE ELECTRIC COMPANY
SEMICONDUCTOR DIVISION

Integrated Circuit Transistor and Diode
Operations: Operations:
115 Northeast Cutoff 70 Pembroke Road
Worcester, MA 01606 Concord, NH 03301

Tel. 617/853-5000 Tel. 603/224-1961
E/ETBE Litho in U.S. Amer

—




