2N2156-2N2229

Numerical Index

2= MAXIMUM RATINGS ELECTRICAL CHARACTERISTICS
=E = = = =
Tvpe (S| S| REPLACE | PAGE | ygp | Po | B| Ty | Voo [Vero | he @lc | Veesan@lo Bl |B

12| MENT | NUMBER = 2 £ gl 138 218
E|a @25°C | 2| °C | (volts) | (voits) | 5 | (min) (max) S| (volts) z 2 £l

2N2156 (G| P 7-82 [ LPA| 170w [c {110 | 45 [ 45 [s| 80|160| 5.0 | 0.1 s5.04 2.0K |E

2N21564 | G| P 7-82 [ Lpa| 170w |cC [ 110 | 45 30 |o| 80]160f 5.0 0.1| 5.04 2.0K | E

2N2157 G| P 7-82 | LPA| 170w |c|110| 60 | 60 |s | 8o|160| 5.0a) o0.1] 5.0a 2.0K | B

221578 6| P 7-82 | LPa| 170w [c [110| 60 | 45 {o | 80|160] 5.0a | 0.1| 5.04 2.0K | E

2N2158 G| P 7-82 LPA 170w | € } 110 75 75 S 80 | 160 5.04 0.1 5.04 2.0K | E

2N2158A [ G| P 7-82 | LPA| 170w |C [110| 75 | 60 |0 | 80160 5.0A| 0.1| 5.0A 2.0K [E

2N2159 | G| P 7-82 | LPA| 170w [C [110| 90 { 90 tsS | 80|160 | 5.0A| 0.1| 5.0 2.0K |E

2N2159A | G | P 7-82 | LPA| 170w [C [110| 90 | 65 |0 | 80|160| 5.0a| 0.1] 5.04 2.0K |E

2N2160 Unijunction Transistor, see Table on Page 1-174

2N2161 | S| N BSS | 200M | A {150 | 55 35 |o | 60{160 1M | 1.5 oM | 75 |E

2N2162 | S|P CHP | 150M |A {140 | 30 30 |o 14M [T

2N2163 |S| P CHP | 150M | A |140 ] 15 15 jo 14M | T

2N2164 | S|P CHP | 150M [A [140 | 12 [8.0 |O 24M T

2N2165 {5 | P CHP | 150M [A [140 | 30 | 30 |0 10M [T

2N2166 |s| P CHP | 150M [A [140 | 15 15 |0 1I0M |T

2N2167 |s ] P CHP | 150M |A |140| 12 |8.0 |0 16M |T

2N2168 |G| P HSS 60M | A | 100 | 20 15 (0] s0 10M {0,125 10M

282169 |G| P HSS | 60M |A 100 | 15 15 (ol 40 oM | 0.151 oM

22170 |G| P HSS 60M | A {100 | 15 10 (0| 20 10M | 0.18 10M

2N2171 |G| P 6-10 | AFA | 0.2w |A |100 | 50 25 | R |110 | 250 20M 120 |E

2n2172 |e| P Mss | 200M |A | 85| 20 15 |0 | 30150 10M [ 0.2 10M 10.97 [B | 5.0M | B

2N2173 G|P HSS 240M 1A | 100 25 15 o} 30 200M 0.4 200M

2N2175 |S|P AFA | 0.1W A [175]6.0 [6.0 [0 | 30 20% 10M [T

2N2176 |s|P AFA | 0.1W [A |175]6.0 6.0 [0 | 30 20% 10M (T

2N2177 [s|P AFA | 0.1Ww |A |160 [6.0 |6.0 |0 | 15 5.0% 50 |[E | 8.0M |B

2N2178 [S 1P AFA | 0.1W |A |160 [6.0 ]6.0 [0 ] 15 5.0% 50 {E | 8.0M |B

2N2180 [¢ 1P HSS S0M | A [100 | 15 [6.0 fo {100 10M | 0.08 10M | 120 |E 60M | T

2N2181 [S | P CHP | 150M |A |140 | 25 25 (0§ 10 5.0M 6.0M [T

2N2182 S|P CHP | 150M |A J140 | 25 25 |0 | 10 5.0M 6.0M | T

2N2183 |§|P CHP | 150M {A |140 | 15 10 |0 | 10 5.0M 6.0M | T

22184 (S|P cHP | 150M {A {140 | 15 10 o | 10 5.0M 6.0M T

2N2185 S|P CHP 150M [A {140 30 30 0 6.5M | T

2N2186 S|P CHP | 150M [A |140 | 30 30 |0 6.5M |T

2N2187 S|P CHP 150M | A | 140 30 30 |0 6.5M [T

2N2188 |G | P |2N3323 9-71 {RFA{ 125M [A | 851 40 | 25 o | 40160 | 1.5M 40 |E | 60M |T

2N2189 |G | P |2N3323 9-71 | RFA | 125M |A | 85 | 40 25 10| 60180 1.5M 40 |E | 102M |T

2N2190 |G | P {2N3323 9-71 | Rra | 125M |a | 85| 60 25 |ot 40 {160 1.5 40 |E | 6oM (T

2N2191 |G | P [2N3323 9-71 | RPA | 125M |A | 85| 60 25 |o | 60 |180 | 1.5M 60 |E | 102m |T

2N2192 |S | N 8-106 [ HSA | 800M A [200 | 60 | 40 |0 [100 | 300 | 150M | 0.35 | 150M

2N2192A |5 [N 8-106 | HSA | 800M [A [200 | 60 | 40 |0 |100 {300 | 150M | 0.25 | 150M

2N2192B |S | N 8-106 | HSA | 80oM [A [200 | 60 | 40 |0 |100 |300 | 150M | 0.18 | 150M

2N2193 S (N 8-106 | HSA | 800M {A [200 | 80 50 |o | 40 |120 | 150M | 0.35 ] 150M

2N2193A |S [N 8-106 | HSA | 800M |A [200 | 80 50 {0 | 40 {120 | 150M | 0.25 | 150M

2N2193B |S | N 8-106 | HSA | 800M {a (200 1 80 50 {0 | 40 1120 | 150 | 0.18 | 150M

2N2194 | S [N 8-106 | HSA | 800M A {200 | 60 | 40 jo | 20} 60 | 150M | 0.35 | 150M

2N2194A |§ [N 8-106 | HSA | 800M A 1200 | 60 | 40 |0 | 20| 60 | 150M | 0.25 | 150M

2N2194B |S | N 8-106 | HSA 800M |A [200 60 40 |0 20 60 150M 0.18 150M

2N2195 SN 8-106 | HSA 800M | A | 200 45 25 0 20 150M 0.35 150M

2N21954 |5 [N 8-106 | HSA | 80OM [A [200 | 45 25 |0 {20 150M | 0.25 | 150M

2N2195B S { N 8-106 | HSA | s0oM A [200 | 45 25 |o 1 20 150M [ 0.18 | 150M

2N2196 S | N Lea | 2.0w |a |175] 80 | 60 |R | 30| 90| 0.2a | 2.0 0.2a | 30 |E

2N2197 |S | N LPA | 2.0W [A 175 | 80 | 60 |R | 75 (200 | 0.2a | 2.0 0.2A | 30 [E

2N2198 |5 [N RFA | 5.5M |A |200 | 80 80 [0 f 35| 55) 0.1a | 6.0 0.24 4.ooM T

2N2199 |G | P RFA | 75M {A {100 | 15 10 o [9.0 3.0M 20 |E | 120M |T

2N2200 |G | P RFA | 75M |A |100 | 15 10 |0 [9.0 3.0M 120M |T

2N2201 |S [N |2N3738 7-133 | AFA | 1.0w [c [175 {120 (100 {0 | 25| 90 f 200M | 1.7 | 200M 30 E

2N2202 | | N |2N3738 7-133 1 aFa | 1.ow {c 175 V120 {100 o | 25} 90l 200M | 1.7 | 20aM | 30 1E

2N2203 |S |N |2N3738 7-133 | AFA | 1.0W |C [175 [120 |100 |O | 25 { 90 | 200M | 1.7 | 200M [ 30 |E

2N2204 |5 [N |2N3738 7-133 | AFA | 1.0w |C [175 {120 {100 |O | 25| 90 | 200M | 1.7 | 200M | 30 |E

2N2205 |S | N |2N835 8-54 |HSs | 1.0W |c [175 | 25 12 _|o | 20 10M | 0.22 oM | 2.0 |E

2N2206 |S | N | 2N835 8-54 | HSS | 1.0W |C |175 | 25 12 [0 | 40 [120 | 1oM [ 0.22 TOM | 2.0 [E

2N2207 |G {P VID [0.26W {A | 75 [ 70 50 |R | 36 [370 10M 140M |B

2N2208 |G [P RFC.| 120M (A | 85 | 40 10 {o | 15 1,5M 30 {E

2N2209 |G | P MSS | 150M {A& | 85} 30 12 jo | 50 264 | 0.15 | 1M 6.0M | B

2N2210 |G | P |2N2075 7-75 | LPA 75w [c [100 [100 65 25| 50| 5.0 | 0.6 124 5.0K |E

2N2211 |G | P LpA | 90w [c |100 | 80 | 60 [s | 60 [140 | 1.0A | 0.8 | 2.0A 5.0K [E

2N2212 |G | P HPA | 100w [c [110 [120 [120 |R | 50 |120 | 5.04 | 1.0 | 5.0A | 30 |E 0.45M |T

2N2214  |S | N HSS ] 0.25W |C |150 | 25 15 |0 | 25 1M | 0.2 10M 200M T

2N2216 [S | P |2N3498 8-232 | HSA | 3.0W |C [200 {150 |100 |O | 25 |120 50M | 5.0 50M 50M | T

2N2217 |S | N |2N2218 8-108 | HSA | 0.8W |A 175} 60 | 30 |0 | 20 | 60 } 150M | 0.4 | 150M 250M |T

202218 [S N 8-108 | HSA | 0.8W |A |175 | 60 30 10 | 40 [120 | 150M | 0.4 | 150M 250M | T

2N2218A |S [N 8-114 | HSS 0.8W |A |175 75 40 |0 | 40 |120 |0.15A 0.3 [0.15A 30 |E 250M | T

2N2219 [S | N 8-108 | HsA | 0.8W [A [175 | 60 30 |0 {100 |300 | 150M | 0.4 | 150M 250M | T

2N2219A [S | N 8-114 | nss | o.8w |A |175 | 75 | 40 |0 {100 {200 |0.15A | 0.3 [0.15A | 50 [E | 300M [T

282220 {s | N [2N2222 8-108 |HSA | 0.5W |A {175 | 60 | 30 |0 [ 20 | 60 | 150M [ 9.4 | 150M 250M [T

2N2221 |S | N 8-108 | HSA | 0.5W |A |175 | 60 | 30 |O | 40 1120 | 150M [ 0.4 | 150M 250M | T

2N2221A S | N 8-114 {Bss | ©.5w |a [175 | 75 | 40 Jo | 40 ]120 f0.15A | 0.3 [0.15A | 30 |E | 250M |T

2N2222 |5 | N 8-108 | HSA [ 0.5W |{A [175 | 60 | 30 o [100 |300 | 150M | 0.4 | 150M 250M | T

2N2222A |S {N 8-114 | HSS 0.5W A (175 75 40 0 (100 (300 |0.15A 0.3 |0.15A 50 |E 300M |T

2N2223  [S N 11-6 | DFA | 500M A [200 [100 80 [R | 50 |200 oM | 1.2 s50M | 40 |E 50M | T

2N2223A [S | N 11-6 | DFA | 500M |A |200 }100 80 [R | 50 |200 oM | 1.2 50M | 40 |E 50M | T

2N2224  [s |N 8-118 | HSS | 0.8W {A 175 | 65 | 40 |0 | 35 [115 oM | 0.4 [ 150M 250M |T

2N2225 |G | P MsS | 200M |A |100 | 15 |4.0 |0 100 |300 | 100M | 0.2 50M 25M | B

2N2226 {S [N LPA | 150w [C [150 | 50 50 |v {100 [500 | 9.0A 3.5 | 9.0 | 50 |E | 7.0k |E

2N2227 (S [N LPA | 150w [c |150 [100 [100 |V |100 |500 | 9.0A | 3.5 | 9.0A | 530 |E | 7.0K |E

2N2228 SN LPA 150w [C [150 150 150 vV [100 {500 9.0A 3.5 9.0A 50 {E 7.0k |E

2N2229  [S |N LPA | 150w |c [150 {200 [200 {v |100 {500 | 9.0a | 3.5 | 9.0A | 50 |E | 7.0K |E
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Germanium Milliwatt Transistors =

GERMANIUM MILLIWATT TRANSISTORS

This line of low-frequency, low-power transistors consists of a wide
selection of highly reliable germanium PNP devices designed for general
purpose switching, amplifier, and control applications.

The line is generally characterized by devices having a power rating to 225
mW, a maximum operating temperature range from -85°C to +100°C, and a
typical cutoff frequency (fab) to 8 MHz.

QUICK SELECTION GUIDE — FOR
AMPLIFIER / OSCILLATOR AND SWITCHING
APPLICATIONS TO 20 KILOCYCLES

The following transistors merit first consideration within the specified gain-
voltage groups. All of the specified devices have collector power dissipation

ratings (PD) of 150-225 mW, and a maximum operating junction temperature

of 100°C.
MINIMUM TRANSISTOR VOLTAGE RATING; Veeq (R = 10 k)
DgAC'lﬁllRRENT
(hre) 12-24 25-39 40-49 50-60
20 S 2N524 MAS10 (@ 2N2042
30 2N322 2N525 2N1924 -
2N1191 @ 2N1186
40 2N323 2N526 2N1008A D @ 2N1008B (D @
2N1008 D @ 2N1192 D 2N1925 2N2043
60 2N324 2N527 2N1926 -
2N1705 2N1175
90 2N467 2N1198 @
2N508 2N2171 2N1188 —_—
MA1706 2N3427
130 MA1707 2N3428 - -
180 MA1708 281194 (D —
MA1702
(D  Small Signal Current Gain h, ® Vego ® Vers
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——— Germanium Milliwatt Transistors—

NUMERICAL-ALPHABETICAL LISTING (continued)

MAXIMUM RATINGS ELECTRICAL CHARACTERISTICS
MILITARY
and
Veer heg @ Vee & Ic fab Hi-Rel
Tyoe PD Ts |Veceo| R =10k)| lc - typ Type
yp mw | °c |volts| volts mA min max | voits { mA | MHz
2N1193 200 | 100 | 40| 25 200 | 100 250 6 1 |25
2N1194 200 | 100 | 40| 25 200 | 190 500 6 1 |30
2N1408 150 | 100 [ 50 | 50 @ 200 10 — 1 18 —
2N1413 225 | 100 | 35| 25 500 23 65 1 20 10.8Q@
2N1415 225 | 100 | — | 25 500 53 — 1 20 | 1.30%
2N1705 200 | 100 | 18| 12 400 70 hge |150 6 1 |45
2N1706 200 | 100 | 25| 18 400 50 hge | 150 5 10 |35
2N1707 200 | 100 | 30| 25 400 30 hge |150 5 10 135
2N1924 225 | 100 | — | 40 500 34 65 1 20 | 1.0O®
2N1925 225 | 100 | — | 40 500 53 90 1 20 | 1.3(®
2N1926 225 | 100 | — | 40 500 72 121 1 20 |1.5®
2N2042 200 | 100 | 105 | 55 200 20 50 0. 35 5 | 0.5 (? 2N2042A
2N2043 200 | 100 | 105 | 55 200 40 100 0.35 5 | 0.75() [2N2043A
2N2171 225 | 100 | 50 | 25 400 | 110 250 1.o0| 20 |75
2N3427 200 | 100 | 45| 30 500 | 100 350 1 |i00 | 6.0
2N3428 200 | 100 [ 45| 30 500 | 150 400 1 {100 |80
MA112 175 85 | 15| — 200 30h, | 70 6 1 -
MAI113 175 85 | 15| — 200 50 o 1125 6 1 -
MA114 175 85 | 15| ~— 200 | 100 hyS |250 6 1 -
MA115 175 85 | 15| — 200 30h° 1125 6 1 -
MAL16 175 85 | 15| — 200 50n, 1250 6 1 —
MA117 175 85 | 15| — 200 30 h;o 1250 6 1 —
MA286 175 85| 10| — 200 4ho | 40 6 1 —
MA287 175 85 | 10| — 200 30 h, 1250 6 1 -
MA288 175 85 | 10| — 200 | 180h;° | — 6 1 —
MAGE81 200 | 100 | 60| 60 500 30 — 1 10 | 0.750®
MAE82 200 | 100 | 60| 60 % 500 40 — 1 10 |10 ®
MAE83 200 | 100( 60| 60@ 500 75 — 1 10 | L25Q®
MAE84 200 100 60| 60 @ 500 | 125 — 1 10 1.75®
MAS885 200 | 100 | 50| 50@ 500 15 he, | 40 6 1 |015®
MAE86 300 | 100 | 50| 50 @ 500 30h_ | 70 6 1 |0.750
MA887 200 | 100 | 50! 50@ 500 50 hfe 120 6 1 | 1250
MA888 200 | 100 | 50| 50@ 500 | 100 hfe 225 6 1 {05 ®
MA889 200 | 100 | 50| 50@ 500 | 190 h.S |400 6 1 —
MAS09 150 | 100 | 75| 35 @ 200 20 €| — .35 5 —
MAY10 150 | 100 | 90| 45@ 200 20 — .35 5 —
MA1702 | 200 | 100 | 45| 30 500 | 200 — 1 {100 | 7.0 min
MA1703 | 200 | 100 | 25| 25 500 | 100 350 1 |100 | 3.0 min
MA1704 | 200 | 100 | 25| 25 500 | 150 400 1 |100 | 5.0 min
MA1705 | 200 | 100 | 25| 25 500 | 200 — 1 |100 | 6.0 min
MA1706 | 200 | 100 | 15| 15 500 | 100 350 1 |100 | 3.0 min
MA1707 | 200 | 100 | 15| 15 500 | 150 400 1 ]100 | 4.0 min
MA1708 | 200 | 100 | 15| 15 500 | 200 — 1. {100 | 5.0 min
® Hi-Rel ®le ®ls @BVees ® Minimum @ Veceo @ Rez = 1K

6-5

mMmmmmmmmmmmmmmmnN

1A N

N

MMM



Germanium Milliwatt Transistors

2N38]thru 2N383 Ve =50V

hg: — to 110-250 (min-max)
2N2171 fap — t0 7.5 MHz

PNP germanium transistors for small-signal audio
c%%Es‘;” amplifiers, Class B push-pull output stages and medium -
i speed switching circuits.
Base connected to case

MAXIMUM RATINGS

Rating Symbol Value Unit

Collector-Base Voltage VCB 50 Volts
Collector-Emitter Voltage (RBE = 10K) VCER 25 Volts
Emitter-Base Voltage VEB 20 Volts
Collector Current Ic 400 mA
Junction Temperature T 3 -65 to +100 °C
Collector Dissipation PD

T AT 25°C 225 mwW

derate 3 mw/°C

TC = 25°C 500 mw

derate 6.7 mw/°C

ELECTRICAL CHARACTERISTICS (Tc = 25°C unless otherwise noted)

Characteristics Symbol | Min |Typical| Max | Unit
Collector-Base Cutoff Current I U Adc
(Vap = -25 Vde) cBO
CB --- 6 10
Emitter-Base cutoff Current I 1 Adc
(V..o = -20 Vdc) EBC
EB- ~ ¢ --- 5 10
Collector-Emitter Voltage BVCER Vde
(IC = 500 ¢ Adec, RBE = 10K) 25 o o
Collector-Emitter Voltage BVCER Vde
(IC = 50 4 Adc, VBE = 1.0 Vde) aN381 o 50 o
2N382, 2N383, 2N2171 - - - 45 -- -
DC Current Gain hFE - - -
(IC = 20 mAdc, VCE = -1.0 Vdc) 2N381 35 --- 65
2N382 60 - 95
2N383 75 --- 120
2N2171 110 --- 250
(IC = 100 mAdc, VCE = -1.0 Vdc) 2N381 30 - - -
2N382 50 . -
2N383 65 - - -
2N2171 90 - - .- -
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2N381 thru 2N383
2N2171 (continued)

ELECTRICAL CHARACTERISTICS (continued)

Germanium Milliwati Transistors -

Characteristics Symbol | Min |Typical| Max | Unit
Small Signal Current Gain hf .
(o =10mA, Voo = -5.0V, f= 1kHz) €
2N381 35 60 85
2N382 70 90 135
2N383 20 115 155
2N2171 120 210 310
Voltage Feedback Ratio h, x1073
(o=10mA, Vop = -5V, £ = 1kHz) e
2N381 -- ] o0.66 - -
2N382 - - 0.69 -
2N383 - - 0,72 - -
2N2171 -- 0,75 ---
Input Impedance hie ohms
(o =10mA, Voo =-5.0V, {= 1kHz)
2N381 -- 300 | ---
2N382 -~ 450 ---
2N382 -- 550 ---
2N2171 -- 850 | - - -
Output Admittance hoe umhos
(I.=10mA, V =-5,0V, f=1kHz
C ’ 'CE ’ ) 2N381 -- 420 | - - -
2N382 -- 400 ---
2N383 -- 380 | ---
2N2171 -- 500 ---
Transducer Gain GT dB
R, =3002, R, =5000) 2N381 -- | 36 ---
(Rg =4509, R; =5000) 2N382 -- ] 38 ---
(,g:sson,RL:soon) 2N383 -- 1395 | ---
(Rg =858 , Ry = 5009 ) 2N2171 -- | 42.5 | ---
Output Capacitance Cob - - 20 - - pF
(o =1mA, Vo= -6V)
Noise Figure NF dB
(I.=1mA, V = -6V, R_=1ke, f=1kHz)
¢ ? CE e ’ 2N381 R S
2N382 -- 5.5 ---
2N383 -- 5.0 ---
2N2171 .- 3.5 ---
Cutoff Frequency f ob MHz
U= 1mA, Vo= -6V)
2N381 -- 3 ---
2N382 -- 4 ---
2N383 -- 5 ---
2N2171 -- 7.5 ---
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