TYPES

2N1228 —2N1234
2N1238-—2N1244

Silicon PNP Alloy
Junction Transistors

DESCRIPTION:

These Hughes® silicon alloy-junction transistors are PNP

types intended primarily for switching and amplifying
at low and medium current levels at moderate speeds.

These units are characterized by low saturation resist-
ance, medium current handling capabilities, low collector-
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to-emitter cutoff currents and high collector-to-emitter
operating voltages.

Transistors in this series are available in two package
styles thus allowing freedom in circuit design based on
your individual needs. Types 2N1228 through 2N1234
are assembled into the TO-5 package; 2N1238 through
2N1244 are in the Hughes coaxial package. The sturdy

structure of each case style enables them to pass easily

. . ; TO-5 Package Coaxial Package
the stringent requirements outlined in MIL-S-19500B.

ABSOLUTE MAXIMUM RATINGS @ 250 C.

2N1228 2NI1229 2NI1230 2NI1231 2NI1232 2N1233 2NI1234 TO-5 Package
Unit 2NI1238 2N1239 2NI1240 2NI1241 2NI1242 2NI1243 2NI1244 Coaxial Package

Collector to Base Voltage (BVcpo) \ 15 15 35 35 [0 ERes 110
Emitter to Base Voltage (BVgp) v 15 15 35 35 e Wl 110
Collector to Emitter Voltage (BVegg) — V s s 35 35 [l Il 110

Power Dissipation: Coaxial Package — I watt (free air), derate 7.4 mw/°C; 5 watts (heat sink), derate 37 mw/°C
TO-5 Package —400 mw (free air), derate 3.0 mw/°C



SPECIFICATIONS

D.C. CHARACTERISTICS Conditions Symbol Unit 2N1228 2N1238 |2N1229 2N1239 | 2N1230 2N1240 | 2N1231 2N1241 | 2N1232 2N1242 | 2N1233 2N1243 | 2N1234 2N1244
min  typ max |min typ max |min typ max | min typ max | min typ max | min typ max| min typ max
Vpop = —2V
i CE 4
D.C. Current Gain 'c Z _lomA h FE 14 30 14 30 14 30 1
Vap = —12V, 30V —0.01 —0.1 —0.01 —0.1 —0.01 —0.1 —0.01 -0.1 —-0.01 -0.1 —0.01 -0.1 —0.01 —0.1
i cB ' .
Collector & Emitter Cutoff Current 50V, 90V IcBo’ 'EBO uAde (@—12vdc) (@—12Vdc) (@—30Vdc) (@—30Vdc) (@—50Vdc) (@-50Vdc) (@—-90vdc)
Collector to Emitter Saturation Voltage :Cf _;g::A VCE Vdc —-0.1 -0.2 —-0.1 -0.2 —-0.1 -0.2 -0.1 -0.2 -0.1 -0.2 -0.1 -0.2 —0.1 -0.2
g=-
; ] lc=-10mA
DIMENSIONS maximum unless otherwise stated Base to Emitter Saturation Voltage IIS: —omA VBE Vde -0.7 -1.3 -0.7 -13 -0.7 -1.3 -0.7 -13 -0.7 -1.3 -0.7 -1.3 -0.7 -13
SMALL SIGNAL CHARACTERISTICS Vap = —5V i
Frequency Cutoff 1g = ImA c 1.2 1.2 1.2 1.2 1.0 1.0 0.8
A.C. Current Gain, Maximum See Note 1 h fe 14 32 |28 65 | 14 32|28 65| 14 32|28 65| 14 32
1.500” MIN. 260"
F (o555 r_ Input Impedance See Note 1 h ib ohms 30 30 30 30 30 30 30
I Output Admittance See Note 1 hob umhos 1.2 1.2 1.2 1.2 1.2 1.2 1.2
D 335"
[—
l Reverse Transfer Voltage Ratio See Note 1 hrp 15x10-4 15x10-4 8x10-4 8x10-+ 4x10-4 4x10-4 4x10-4
.018” DIA. (TYP.)
= z - gngECTOR
E = EMITTER Collector Output Capacity See Note 1 Cob wuf 95 95 95 95 95 95 95
TO-5 Package Noise Figure See Note 1 NF db 10 10 10 10 10 10 10
Note: 1. VCB = -5V; lé = 1mAdc; F=1Kc
TYPICAL CHARACTERISTICS
OUTPUT CAPACITANCE VS VOLTAGE D.C. CURRENT GAIN VS COLLECTOR CURRENT TYPICAL GRAPH OF Igqq and/or lggo VS TEMPERATURE
200 48 100
N [ T T 171 /
150 : Y — Vv 2 Vdc 2N1228 2N1229
Cos VS Vea ; ! 2N1230 2N1231 10 ,/
X —— Wiy me=i | e | awizs ] /
100 N o 2N1238 2N1241 /
3.250” MIN. N el I gzgii 1243 ] 1 /
350" DIA 700" < SN g 2N1240 -
: : : NN 13 <
F .0340" DIA. o o z = /
[ g 3 = /
= e ] o & | DOUBLES EACH 12.5° C
_T | = = &
.065" DIA. G - 3 o
208" DIA. | l-—‘135" EMITTER END é i 2 5 p
o © 16 4
COLLECTOR END TYPE IDENTIFICATION y ta
B = BASE ¥ a ‘el \“ 0.001 .
C = COLLECTOR ‘ S~ — ’
) E = EMITTER 3 S~ — Py
Coaxial Package "“"‘-L‘ 0.0001 ol
-
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COLLECTOR CHARACTERISTICS @25°C.

WESTERN RADIO & TELEVISION
SUPPLY CO.
1415 India Street
San Diego 1, California
BEImont 9-0361

Semiconductor Division
HUGHES AIRCRAFT COMPANY

Newport Beach, California
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Collector current limited by power dissipation



