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 | AFA | 0.1W |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 o {100 10M | 0.08 10M | 120 |E 60M | T

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

2N2182 [S | P CHP | 150M |A |140 | 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 19 |0} 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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Power Transistors

GERMANIUM POWER TRANSISTOR SELECTOR GUIDE (continued)

~ 25 -AMP — e VOLTAGE — HIGH.
CURRENT “ADE"t SWITCH e :Fg A sto 80V 100V 120V 150V
Py = 106W V=2V vex ) 100V | 120v | 140v [ 170V
fc — 0.3 MHz @
TO-41 25 min MP2200A | MP2300A | MP2400A IMP2500A
- 30-AMP
HIGH-CURRENT SWITCH e Ves | 45V | 60V | 75V | 9oV
=5
N — S Tsmn G iossn]| Vo N 45V | 60V | 75V | 90V
o= p——
—0-3MHz  T0.36 50-100 2N2152 | 2N2153 | 2N2154 | 2N2155
80-160 2N2156 | 2N2157 | 2N2158 | 2N2159
O-AMP
— 5 HIGH-CURRENT, Vo
LOW-SATURATION SWITCH hee fe=504 01v
- le =20 A, Ver = 2V =54
Po= drow ﬁ (heg = 20 min @ fc = 50 &) Vo 15V
T0-36 40-130 2N2728
60~ AMP e oc on h v asv | eov | 75V
LOW- snummon SWITCH s oy Ve
Po= 170W the=15min@ I =60A) | V¢ 45V 60V 75V
f: — 0.3 MHz
ﬂ é ﬁ 10.36 60-120 2N4048 | 2N4049 | 2N4050
80-180 2N4051 | 2N4052 | 2N4053
~ 60-AMP i DC GAIN
LOW-SATURATION SWITCH e tsntamzy e ) 30V ) 45V | OV | 75V
Po=170W {hee = 15 min @ Ic =60 A) Vo 30V 45V 60V 75V
= 0.3 MHz @ 60-120 2N4276 | 2N4278 | 2N4280 | 2N4282
103 80-180 2N4277 | 2N4279 | 2N4281 | 2N4283
- 60-AMP HIGH-CURRENT
IRt . hre . |Ves ) 4sv | eov | 75v | sov
Po— 170W (hye = 12 min 5 e=som | Vs 45V 60 V 75V S0V
fr = 0.3 MHz ﬁ 30-60 MP500 | MP501 | MP502| MP503
| To36 50-100 MP504 | MP505 | MP506| MP507
- 150-AMP “POWER-PAC” ASSEMBLY
LOW-SATURATION SWITCH B Vs ) 60V 75V
Po— 250 W . ~ B V=20V Veio 45V 60V
o:c = 0.33°C/W '{'7 3'4( VL  case 118¢
L‘__’__A;._-—- 15 min MF801 MP800
LA

+To order units with soider lugs: (TO-41 Case):

$Alloy Diffused Epitaxial Process

NI

N

®@add the prefix *'"MP" in place of 2N’ (i.e. MP2137).

$For epoxy encapsulated ‘'PAC"
®order odd numbered devices (i.e. 2N1163).

add A" to device type (i.e. MP801A)
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2N2137 thru 2N2146 (continued)

Power Transistors ——

INPUT & TRANSFER CHARACTERISTICS
DG CURRENT TRANSFER RATIO versus COLLECTOR CURRENT

BASE-EMITTER VOLTAGE versus COLLECTOR CURRENT

All Types
1.2 T 100 T
Vee = 2V Vee = 2V
90
1.0
80 \
2 2 \
o b3 \
g o8 & \
- pl \ 2N2142A - 2N2146A —]
2 % 60 A
o =z
: NI /
= 06 w~ 50
& " z \
Z / S 40 .
g /] > \
% 04 / g " X
20
0.2 Ezwzwn-zwzmu
10
0 0
[ 1 2 3 0 1 2 3

I, COLLECTOR CURRENT (AMPS})

I, COLLECTOR CURRENT (AMP)

2N2152 thru 282154 (GERMANIUM)

2N2 l 56 thru 2N2] 58

ng = 45.75V

Ilc=30A

Ppo = 170W

PNP germanium power transistors for high-power,
high-gain applications in high-reliability industrial

CASE 5 :
(TO-36) equipment.
MAXIMUM RATINGS
. 2N2152 | 2N2153| 2N2154 .
Rating Symbol | 2N2156 | 2N2157 | 2N2158| Unit
Collector-Emitter Voltage VCE o 30 45 60 Vde
Collector-Emitter Voltage VCES 45 60 75 Vde
Collector-Base Voltage VCB 45 60 75 Vdc
Emitter-Base Voltage VEB 25 30 40 Vdc
Collector Current IC 30 Adc
Total Device Dissipation @ T, = 25°C P, 170 Watts
Derate above 25°C 0.5 w/°c
Operating Junction Temperature Range TJ -65 to +110 °c
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Case OJC 0.5 oC/W
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Power Transistors

2N2152 thru 2N2154 2N2156 thru 2N2158 (continued)

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

. . ]
Characteristic Symbol | Min | Typ } Max | Unit
OFF CHARACTERISTICS
Collector -Emitter Breakdown Voltage* BVCEO* Vdc
(Ic = 1.0 Adc, IB =0) 2N2152, 2N2156 30 - -
2N2153, 2N2157 45 - -
2N2154, 2N2158 60 - -
Collector -Emitter Breakdown Voltage* BVCES* Vde
(Ic = 300 mAde, VBE = 0) 2N2152,2N2156 45 - -
2N2153, 2N2157 60 - -
2N2154, 2N2158 75 - -
Floating Potential VEBF Vdc
(V.p=45Vde, I = 0) 2N2152,2N2156 - - 1.0
CB ' E
(VCB = 60 Vdc, IE = 0) 2N2153, 2N2157 - - 1.0
(VCB = 75 Vdc, IE =0) 2N2154, 2N2158 - - 1.0
Collector Cutoff Current ICBO mAdc
(VCB = 2V, IE = 0) - 0.08 0.2
(VCB = 45 Vdc, IE = 0) 2N2152,2N2156 - 0.9 4.0
(‘VCB = 60 Vdc, IE = 0) 2N2153, 2N2157 - 0.9 4.0
(VCB = 75 Vdc, IE = Q) 2N2154, 2N2158 b= 0.9 4.0
— = = 0 -
(VCB = VCB(max)’ IE 0, TC 71°C) 4.0 15
Emitter Cutoff Current IEBO mAdc
(VBE = 25 Vde, IC = 0) - 0.2 4.0
(VBE = 30 Vdc, IC =0) ~ 0.2 4.0
(VBE = 40 Vdc, Ic = 0) - 0.2 4.0
- - = 0 -
(VBE = VEB(max)’ IC =0, Tc = 71°C) 2.7 15
ON CHARACTERISTICS
DC Current Gain hFE -
(IC = 5.0 Adc, VCB = 2 Vde) 2N2152, 2N2153, 2N2154 50 75 100
2N2156,2N2157, 2N2158 80 105 160
(IC = 15 Ade, VC’B = 2 Vde) 2N2152,2N2153, 2N2154 25 47 -
2N2156, 2N2157, 2N2158 40 63 -
(IC = 25 Ade, Vep=© 2 vdce) 15 38 -
Collector -Emitter Saturation Voltage VCE(sat) Vde
(IC = 5.0 Adc, Ip = 500 mAdc) - 0.06 0.1
([C = 25 Adc, IB = 2 Ade) - 0.2 0.3
Base-Emitter On Voltage VBE(on) Vde
(IC = 5.0 Ade, IB = 500 mAdc) - 0.65 1.0
(Ic = 25 Adc, IB = 2 Adc) - 1.0 2.0
SMALL SIGNAL CHARACTERISTICS
Common-Emitter Cutoff Frequency fae kHz
(IC = 5.0 Adc, VCE = 6.0 Vde) 2 2.7 -

*To avoid excessive heating of the collector junction, perform these tests with an oscilloscope.
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Power Transistors ————

2N2152 thru 2N2154, 2N2156 thru 2N2158 (continued)

SAFE OPERATING AREAS

(Duty cycle of the excursions make no significant
change in these safe areas.) To insure operation
below the maximum Ti, the power-temperature
derating curve must be observed for both steady

The Safe Operating Area Curves indicate Ic —
VcE limits below which the device will not go into
secondary breakdown. Collector load lines for spe-
cific circuits must fall within the applicable Safe
Area to avoid causing a collector-emitter short.

2N2152, 2N2156

state and pulse power conditions.

2N2153. 2N21357

30
NANUINAN N\
\\\ N Sms
10 \\\ N 1ms '
500 us

N
IC(MAX}\\ \\
282153 NU NG N

A

30
20 — NN N A\ l l
\\\ &§;§_~ 5ms
N NG \ [T lms
10 3
e (MAX.) \\ F— 500 s
@ 2N2152 ;
g | 2N21ss [ 230us
L 3 AN AN [
= N\ o
= 3 A \\ S0us |
bl 170-WATT OR LESS
& 2 |-POWER DISSIPATION AT
3 25°C CASE TEMPERATURE
S
E 1 de
=
g
05
04
0.3
0.2
0.1
0 10 20 30 40 50
COLLECTOR-EMITTER VOLTAGE (VOLTS)
2N2154, 2N2158
30
\ AN\
20 \ N T
\ % ——5ms
10 & \ \\ 1ms
@ N N ‘
=3 \ 500 us
& N \ !
s 5 < [™=250,s .|
=, N AN
E 3 N
g V K
2 2 dc
= N 90us
S \ OR LESS
& 1k towarr
=] POWER DISSIPATION AT
54 25°C CASE TEMPERATURE
0.5
0.4 L
0.3
0.2
0.1
0 10 20 30 40 50 60 70 80 90

COLLECTOR-EMITTER VOLTAGE (VOLTS)

z
g 5
& 5l-2n2157
£ . X
E 3 \ ey
& 170-WATT
£ 2 |~ POWER DISSIPATION AT 50us
S 259C CASE TEMPERATURE /\\ OR LESS
o
E 1 de
=
[=]
(&)
0.5
0.4
0.3
0.2
0.1
0 10 20 30 40 50 60 70
COLLECTOR-EMITTER VOLTAGE (VOLTS)
POWER-TEMPERATURE DERATING CURVE
175
170 -
150 \\W
o 125 \
E N
S
=
g 1o
£
a
g 75 N
=
] \
IR N
25 .
0

0 10 20 30 40 5 6 70 80 90

Tc, CASE TEMPERATURE (°C)

100

The maximum continuous power is
related to maximum junctiontempera-
ture by the thermal resistance factor.
This curve has a value of 170 Watts at
case temperatures of 25°C and is 0 Watts
at 110 C with a linear relation between

the two temperatures such that:

allowable Pp = 110° - Tc
0.5
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Power Transistors

2N2152 thru 2N2154, 2N2156 thru 2N2158 (continued)

Ic, COLLECTOR GURRENT (AMP)

g, DC FORWARD CURRENT GAIN

TYPICAL INPUT AND TRANSFER CHARACTERISTICS

COLLECTOR CURRENT
versus BASE CURRENT
30 T J
Veg =2V
g
2 ///,/
2N2156 - 2N2158 /
m 74 “
15 /
/ V
/ 2N2152 - 2N2154
10 VA
0
0 ol 02 03 04 05 06 07 08 09
Ip, BASE CURRENT (AMPS)
DC CURRENT GAIN
versus COLLECTOR CURRENT
Vee - 2V
160 Y
120 \\
N
2N2156 - 2N2158
80 N
\ e
\\
- 2N2152 - 2N2154 e
1) —~—]
0
5 10 15 ) 2% 30

Ic, COLLECTOR CURRENT (AMP)
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l¢, COLLECTOR CURRENT (AMP)

15, BASE CURRENT (AMP)

COLLECTOR CURRENT
versus BASE-EMITTER VOLTAGE

30

T
Vee=2V

25 ‘ /

20 //
(ALL TYPES)

/

=

o

[1] B
0 0.2 04 0.6 08 10 12
Vpe, EASE-EMITTER VOLTAGE (VOLTS)
BASE CURRENT versus
BASE-EMITTER YOLTAGE
0.7

Vor v / ]
; /
/

0.4 /

{ALL TYPES) /

;

0.2

0.1

0 0.2 0.4 0.6 08 10 12
Vae, BASE-EMITTER VOLTAGE (VOLTS)



