——— Numerical Index

2NT1136B-2N1201

. MAXIMUM RATINGS ELECTRICAL CHARACTERISTICS
== = = = =
&)= | REPLACE- | PAGE Po {5 T | Ves |Veeo | B hee @ Ic Veesan @ lc 2 . |[&
TPE 215 | “ment | numser | USE £ © 5 £ T o |8 T2l
E| o @25°C | | °C | (valts) | (volts) § (min} (max) S| (volts) = § 5|2
aN1136B | G| P| 2mi543 | 7-64 | A 00| 100 75[=®| 50{ 100| 3.0a4| t.0| 3.0 4.0K| E
2N1137 | G| P| 2N1544 | 7-64 | LPA o] 60| 25| 0| 75| 10| 3.0a] 1.0| 3.0a
2N11374 | G| P| 281547 | 7-64 | LPA 100 90| 55i0} 75| 150] 3.0 1.0| 3.0a
211378 | G| Pl 2w1548 | 7-64 | LPA 100 100| &5 0] 75| 150 3.0a| 1.0| 3.0a
281138 | 6| p| 2n1545 | 7-64 | LA 100 60| 25{0| 100|200} 3.08| 1.0| 3.04
aN1138A[ G| P | 2n1547 | 7-64 | LPA 100/ 90| 55|o0]| 100|200 3.0a| 1.0| 3.0a
2N1138B | G| P| 2N1548 | 7-64 | LPA 160| 100| 65| 0| 100 200 3.0a| 1.0| 3.04
2N1139 | s| N | 28835 8-54 | mss| e.emja|17s| 15| 15|o| 20| 200| TioM| o0.7{ lom 1008 | T
IN1141 | G| P 9-19 | RFA| 750M| Cc| 00| 35 10 tom| 2.0 soM| 12]E
2n1l414 | G| B RFA] 750M| C|loo| 35| 25|s| 15 tom| 2.0| 50M]0.94{B| 500M|T
1142 | G| P 9-19 | RFA| 750M| C{100| 30 10 toM| 2.0] 50M|0.98{B| 6ooM| B
211424 G| P RFA| 750m|cliool 3o} 2s5|s| 15 1ox| 2.0l SoMlolealm| sooM|T
21143 | G| P 9-19 | RFA| 750M| G| 100] 25 10 1om| 2.0 s0m[o0.98 [ B | 4somM|B
2N11434 | 6] P RFA| 750M| c|T00| 30| 25|s{ 15 ioM| 2.0 50M|0.94|B | 4oomM|T
aN1144 | G| | 2m321 6-6 | AFc| 175M|A| 85| 16| 16|R| 34| 90} 20m L.oM| B
21145 | G| p| 2N14l4 | 6-33 | AFC| 175m| A| 85| 16| 16]r| 25| 90| 20M 1.0M] B
aN1146 | G| P eMs| smw|c| 95| 4o| 20|o0]| 60| 150 s.oa| 1.0 154 0.15M] E
aN11464 | G| P pus| smw|c| 95| 60| 30|o| 60| 150 5.084| 1i.0| 154 0.15M | E
211468 | G| P pvs| smw|c| 95| 80| 40|o| 60| 150| 5.0a| 1.0f 154 0.15M | E
an1146C | G| P pvs| g7 |C| 95| 100] s50|0| 60} 150f 5loal 1.0f 154 0.15M | E
21147 | Gf e pus| s |c| 95| 40| 20|o0]| 60| 150| 5.0a| 10| 154 0.15M| E
11474 f ¢| P eMs | 87w |c| o5| 60| 30|o0| 60l 150| 5loa| ilo| 154 0.15M| E
211478 | G| P pMs| smwfcC| 95| 80| &0|o| 60| 150| 5.0a| 1.0| 154 0.15M | E
avusrcl | p pus{ smwi|c| 95| 100| so|o| 60| 150| 5.0a{ 1.0| 15a 0.15M| E
49 (s W AFA| 150M| A1 175| 45 9.0 20| 25M 0.9| B | 4.0m| B
281150 | S| N AFAL 150m|A|175| 45 18| so| 25m D.948 | B | 5.0M|B
INI5L | 8| N AFA| 150M|a [175| 45 184 90| 25M p.9s8 | B | 8.oM| B
21152 | 8| AFA | 150M | A | 175 | 45 36| 90| 25M b.o73|B | 6.0M| B
21153 | 8| W AFA| 150M|a|175| 45 76| 333| 25M pios7 | B | 7.0m|B
1154 | 5| N AFA| 750M|c|150| 50 9.0 60M 0.9|B
1155 | 8| ™ aFa| 750M|c|150| &0 9.0 50M 0.9 B
2N1156 | 5| ® AFA | 750m | ¢ | 150 | 120 9.0 40M 0.9|8
21157 | 6| P | MP501 7-210| pMs | 1g7w | J|100| 60| 45|o0| 38| 84| 10a| o0.8| 4oa 75K | T
2N1157A | G| P | MP502 7-210| pMs | 187w|J|100| 80| s0|o| 38| 8| 10a| o0.8| 404 75K | T
2N1158 P|oNiI43 | 9-19 | RFA| 6om|a| 100 20| 20]|s 5.7 E
oN1158a | G| P | 2n1142 | 9-19 | rFa| 75M|a 100} 20| 20]s 9.0{E
IN1159 | G| P | 2N3616 | 7-118| PMS| 35w|C| 95| 80| 60|0| 30] 75| 3.0a]| 1.0] 3.04
2N1160 | G| P|2N3616 | 7-118| BMs| 35wic| 954 80| 60|lo| 20| 50| 5.0a| 1.0| 5.04
N6 | cf P 7-53 | PMS| Gow{cC{100| 50| 35|s| 15| 65| "25a{ 0.8| "25a 10K} E
on11624 | G| P 7-53 | pMs| oowlc|100] so| 35|s| 15| 65| 25| 0.8| 25 30K | E
2N1163 | G| P 7-53 | pMs| o9ow|cl1o0| s0| 35|s| 15| 65| 25| 0.8| 254 1.0K | E
2N11634 | G| P 7-53 | eMs | oow|c|lo0| 50| 35|s| 15} 65| 25a{ 0.8| 254 30K | E
INLL6G | G| P 7-53 { pMs| 90w |c|loo| 80| 60|s| 15| 65| 25| 0.8 254 1.0K| E
2N11644 | G| B 7-53 [ pMs| oow|c|100| 80| 60|s| 15| 65| 25a] o0.8| 254 30K | E
281165 | G| P 7-53 | pMs| oow|c|100| 80| 60|s| 15| 65| 25a| 0.8| 254 1.0k | E
2N1165A | G| P 7-53 L pvs| oow|c|loo| 80| e0fsS| 15| 65| 25a| 0.8] 25 3.0K | E
21166 | G| P 7-53 | pMs| oow|cC|100| 100| 75|s| 15| 65! 25a| o0.8| 25a 1.0k | E
2N11664 | 6| P 7-53 | pMs| 9ow|c|100| 100| 75)s| 15| 65| 25| 0.8] 25a 30K | E
2N1167 | G| P 7-53 | pMs| 9ow|c|l00| 100 | 75|s| 15| 65| 25a| 0.8 25A 1.0K | E
IN11674 | G| P 7-53 | PMs| gow|c|100| 100 | 75!s| 15| 65| 25a| o0.8) 25a 3.0K | E
aN1168 |G| » |2w36la | 7-118| wea| 45w |C| 95| 50| 300R
2N1169 | G| W BMS | 120 |A| 71| 40| 20lo| 20 200 | 0.3 200M 4.5M| B
281170 | 6| w BMS | 120M|A| 71| 40 20f{0]| 20 200M | 0.3] 200M 4.5M| B
2N1171 (G| P mds | 17oM|A| 85| 30| 12]{0f 30 30M 10M | B
281172 | G| P |2N2137 | 7-78 | PMs 95| 40| 300 30| 90| 100M
2N1173 |G| N Mss | 0.25w |A|100| 354 20]o0| 50|200| iom|o0.075{ 1om| 50|E
Nil7s |G| P mss | 0.25w |4 |100| 35| 20|0| 50]200| 1omfo.075| 1om| 30|E
281175 - G| B 6-33 | AFA| 200M |A| 85| 35| 25|R| 70| 140| 20M 1.5M| B
281176 |G| P [2n1189 | 6-28 | AFA| 0.3w|c| 85| 10| 10|Rr 0.3 0.1a| 20]|E
21177 |G| P |2w2957 | 8-173| mFA| S0M|A| 71| 30
21178 | G| P [2m2955 | 8-173) RFA| som[a | 71| 30
281179 |G| p|2w2956 | 8-173) rFA| sOM|A | 71| 30
2N1180 |G| P |282956 | 8-173) RFA| 8OM|A | 71| 30
2N1182 | G| P |2N2140 | 7-78" | pMs| 106w |c|100| 50| 60|0| 30| 8 | 0.54| 0.9| 2.04 5.0K | E
2N1183 |¢| P |2n2140 | 7-78 | Pms| 7.sw|cfloo| 45| 20|0| 20| 60| 400M| 0.5| soom 500K | B
211834 [ G| P | 2v2140 | 7-78 | ems| 7.5wiclioo| eo| 30|0| 20| 60| 4o0oM| o0.5| aooM 500K | B
2N11838 |G| P | 2N2141 | 7-78 | Bms| 7.5w|c|lo0| 80| 40|o| 20| 60| 4ooM| 0.5| sooM 500K | B
21184 |G| 2 |2n2144 | 7-78 | BMs| 7.5wfc|loo| 45| 20|0| 40120 400M| 0.5| 4ooM 500K | B
an1184A |G| P | 22145 | 7-78 | PMs| 7.5w[c|100| 60| 30|0| 40| 120 400M| 0.5| 400M 500K | B
2N1184B | G| P | 2n2146 | 7-78 | PMs| 7.5w|c|loo| 80| 40|o0| 40120 4o0m | 0.5| 400M 500K | B
281185 |G| P 6-25 | AFA| 200M |A 100 | 45| 30|R|130 10M 190 | £ | 1.7M| B
21186 |G| P 6-25 | aFal 200Mtal100) 60| 45|R| 33 10M 30|E]0.75M| B
2N1187 |G| P 6-25 | AFA| 200M A {100 | 60 | 45|R| 45 10M s0[E| 1.0M|B
2N1188 |G| P 6-25 | Ara| 200M|a|100| 60| 45|R]| 80 10M 100|E| L.2m| B
2N1189 |G| P 6-28 | AFA| 200M |A |100| 45| 30|R| 60 tom| 0.22| somM| 75|E| L.7M|B
2N1190 |G| P 6-28 | AFA| 200M |A [100| 45| 30|R |100 ToM | 0.22| 50M| 125\E| 2.2M|B
2N1191 G| P 6-30 | AFA| 200M A [100| 40| 25|R| 20| 80| 1oM 30 | E
281192 |G| P 6-30 | AFA| 200M |A |L100| 40| 25|R| 40|135| 1o 50 | E
281193 |G| P 6-30 | AFA | 200M |A |100] 40| 25|R| 70|300| 1oM 100 | E
2N1194 |G| P 6-30 | AFA | 200M |a 100 40| 25|R|125|600| ToM 190 | E
2N1195 |G| P 9-19 | RFa| 225M |4 [100] 30 0.96 | B | 400M| T
2N1196 [s| P RFA | 0.35w {a [200| 70| 70|o0f5.0] 30| 2.0M 0.85| B
2N1197 |s| P RFA [ 0.35w [A |200] 70| 70|0|5.0| 30| 2.0mM 0.85| B
21198 |G| N HSA | 5y |A | 85| 25| 25|0| 17| 90| B.0M D.952 1B | 5.0M| 8
aN1199 |[s| v | 2n835 8-54 | mss | 1s0M|Aa [150| 20| 15|o| 12| 60| 2om| 0.25| 1lom 75M| T
2911994 |5 | N | 2N835 8-54 | HSS | 150M |A [150| 20| 15|o| 12| 60| 20m | 0.25| tlom 75M| T
2§1200 | S| N RFA| 100M |4 [150] 20| 15|0|7.0]200] 1.5M 9.0 | E
281201 1S RFA | 1ooM|A [150| 20| 15|07.0|200) 1.5m 9.0
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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

COMPLETE NUMERICAL-ALPHABETICAL LISTING

MAXIMUM RATINGS ELECTRICAL CHARACTERISTICS MILITARY
Veer hee @ Ve & lc fap and
Type Pp | T4 |Veceol(R=10Kk)]| Ic typ Hll_-ylzgl
mw °C |volts volts mA min max volts mA MHz
2N319 225 | 100 — | 20 500 | 25 42 1 |20 |Lo
2N320 225 | 100 — | 20 500 | 34 65 1 |20 |15
2N321 225 | 100| — | 20 500 | 53  |121 1 | 20 |20
2N322 225 | 100 — | 18 500 | 34 65 1 |2 {10
2N323 225 | 100 — | 18 500 | 53 |121 1 |2 |[Ls
2N324 225 | 100 — | 18 500 | 72 198 1 |20 |20
2N331 200 | 100 | 30| Vgg=12 | 200 | 30 70 6 1 |15 |JAN 2N331
2N381 225 | 100 | 50| 25 400 | 35 65 1 {20 |3
2N382 225 | 100 | 50| 25 400 | 60 95 1 | 2 |3
2N383 205 | 100 | 50| 25 400 | 75 |120 1 |20 |s
2N398 50 | 85105 | vye=105 | 100 | 20 — 3 | 5 | 1.0 |usnaN3gs
9NS98A | 150 | 100 | 105 | V¢ =105 | 200 | 20 35 | 5 |1
2N460 225 | 100 | 45| 85 400 | 31 [200 6 1) 4
2N461 225 | 100 | 45| 35 400 | 0.94n [0.972 | 6 13} 1.2 |USAF 2N461
IN464 200 | 100 | 45| 40 100 | 14 - 6 1110
2N465 200 | 100 | 45| 30 100 | 27 - 6 1 |15  |UsA 2N465
IN466 200 | 100 | 35| 20 100 | 56 = 6 1 |20 |JAN 2N466
2N467 200 | 100 | 35| 15 100 | 112 — 6 1 |25 |usa2nae7
2N508 225 | 100 | — | 18 500 | 99  |198 1 |20 |25 %
2N524 225 | 100 | — | 30 500 | 25 42 1 | 20 [0.8® |ans24a
2N525 225 | 100 | — | 30 500 | 34 65 1 | 20 |1.00® |2n525A
2N526 225 | 100 | — | 30 500 | 53 90 1 |2 (1306 gﬁzgﬁszs
2N527 225 | 100 — | 30 500 | 72 [121 1 |20 |[1.5B |2ns527A %
2N650 200 | 100 | 45| 30 500 | 30 70 6 1 |15 |2N6504
USN 2N650A
2N651 200 | 100 | 45| 30 500 | 50 120 6 1 |20 |2Ne51A D
USN 2N651A
2N652 200 | 100 | 45| 30 500 | 100 (225 6 1 2.5 |2nes2a @
USN 2N6524
2N653 200 | 100 | 30| 25 250 | 30 70 6 1 |15
2N654 200 | 100 | 30| 25 250 | 50 [125 6 1 |20
2N655 200 | 100 | 30| 25 250 | 100  [250 6 1 |25
2N1008 | 200 | 100 | 20| 20 300 | 40 hee |150 5 | 10 | —
2N1008A | 200 | 100 | 40| 40® | 300 | 40 hig |150 5 | 10
oN1008B | 200 | 100 | 60| 60 (® | 300 | 40 hge |150 5 10 | —
oN1175 | 225 | 100 | — | 25 500 | 70 - |140 1 |20 {150
2N1185 | 200 | 100 | 45| 30 500 | 190  |400 6 1 |30
2N1186 | 200 | 100 | 60| 45 500 | 30 70 6 1 |15
2N1187 | 200 | 100 | 60 | 45 500 | 50 |120 6 1 |20
aN1188 | 200 | 100 | 60| 45 500 | 100 |225 6 1 |25
oN1189 | 200 | 100 | 45| 30 500 | 60 Z 1 | 100 35
aN1190 | 200 | 100 | 45| 30 500 | 100 — 1 103) 4.5
2N1191 | 200 | 100 | 40| 25 200 | 30 70 6 1115
aN1192 | 200 | 100 | 40| 25 200 | 50 |125 6 1 |20
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Germanium Milliwatt Transistors

2n1175

FOR SPECIFICATIONS, SEE 2N1413-2N141% DATA SHEET

2N1185 v 281188 Vs = 45-60V

he: - to 130-170
fab - t0 3.0 MHz

PNPgermanium transistors for high-gainaudio ampli-
fier and switching applications.

CASE 31 \\
(TO-5)

All leads isolated from case

MAXIMUM RATINGS

Rating Symbol Value Unit
Collector-Base Voltage VCB Vde
2N1185 45
2N1186-2N1188 60
Collector -Emitter Voltage v CER Vdc
2N1185 30
2N1186-2N1188 45
Emitter-Base Voltage VEB 30 Vde
Collector Current* IC 500%* mAdc
(Continuous)
Storage and Operating Temperature Tstg’ TJ -65 to +100 °C
Collector Dissipation in Free Air PD 200 mw
(Derate 2.67 mW/° C above 25°C)
Thermal Resistance N 0.375 °C/mwW
(Junction to Air)
Thermal Resistance 93¢ 0.250 °C/mw
(Junction to Case)

*Limited by power dissipation
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Germanium Milliwatt Transistors

2N1185 thru 2N1188 (continued)

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

Characteristic Symbol Min Typ Max Unit
Collector-Base Cutoff Current ICBO uAde
Vep=30V, Iy =0) 2N1185 - 3.0 10
(Vcp=45V, Ig = 0) 2N1186 thru 2N1188 - 5.0 10
(Vep=60V, Ig =0) 2N1186 thru 2N11388 - - 50
(VecB=10V, Ig = 0, Ty =+71°C) All Types - 55 100
Emitter-Base Cutoff Current IEBO puAde
(VEB =30V, IC =0) All Types - 3.0 10
Collector ~-Emitter Leakage Current ICER uAde
(Vcg =30V, Rpp = 10 K) 2N1185 - - 600
(VcE =45V, Rpg = 10 K) 2N1186 thru 2N1188 - - 600
Collector-Emitter Punch-Thru Voltage v vde
(VF =1.0V, 2N1185 pt 45 _ =
VTVM Impedance 21 M ohm) 2N1186 thru 2N1188 60 - -
Output Capacitance cob pF
(VCB =6V, [E =0) All Types - 10 25
Noise Figure NF dB
(VcE=4.5V, Ig = 0.5 mA, All Types - 5 15
Rg:lK, f=1KkHz, 4f =1 Hz)
Small Signal Current Gain Cutoff fab MHz
Frequency
(VCB =6V, IE =1 mA) 2N1185 1.15 3.0 -
2N1186 0.75 1.5 -
2N1187 1.0 2.0 -
2N1188 1.25 2.5 -
Input Impedance hib Ohms
(VCB =6V, IE =1mA, f=1 kHz) 2N1185 27 35 37
2N1186 27 31 37
2N1187 27 34 37
2N1188 27 35 37
Output Admittance h b umho
(Vep=6V, Ip=1m4, f=1kHz) 2N1185 ° 0.2 |0.50 0.7
2N1186 0.2 0.65 1.0
2N1187 0.2 0.60 0.9
2N1188 0.2 0.55 0.8
Small Signal Current Gain hfe -
(VCE =6V, IE =1mA, f=1 kHz) 2N1185 190 260 400
2N1186 30 49 70
2N1187 50 80 120
2N1188 100 130 225
DC Current Transfer Ratio h E -
(VCE =1.0V, IC = 10 mA) 2N1185 F 130 170 -
2N1186 33 44 -
2N1187 45 75 -
2N1188 80 115 -
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Germanium Milliwatt Transistors -

2N1185 thru 2N1188 (continued)

ELECTRICAL CHARACTERISTICS (continued)

Characteristics Symbol | Min | Typ | Max | Unit
Base-Emitter Input Voltage VBE Vde
(Vo = 1.0V, I, = 10 ma) 2N1185 - 0.215 | 0.240
2N1186 - 0.245 | 0.270
2N11817 - 0.235 | 0.260
2N1188 - 0.225 | 0.250
Collector-Emitter Saturation Voltage VCE Vde
(ic = 50 mA, Ip = 1.0 mA) IN1185 (sat) - {o.175 | 0.250
(I¢ = 50 mA, Ig = 2.5 mA) 2N1186 - 0.175 | 0.250
(I = 50 mA, I = 1.67 mA) IN1187 - 0.175 | 0.250
(IC =50 mA, Ig=1.25 mA) 2N1188 - 0.175 | 0.250
Collector -Emitter Saturation Voltage \' CE (sat) Vde
(Ic = 100 mA, Iy = 2.0 mA) 2N1185 s - 0.250 | 0.500
(Ic = 100 mA, Ig = 5.0 mA) 2N1186 - 0.250 | 0.500
(Ic = 100 mA, Ig = 3.33 mA) 2N1187 - 0.250 | 0.500
(Ic = 100 mA, Ig = 2.5 mA) 2N1188 - 0.250 | 0.500
SMALL SIGNAL CURRENT GAiN(h,,) versus TEMPERATURE POWER-TEMPERATURE DERATING CURVE
(Typical, All Types) (For All Types)
600 220
g 200 T T T ]
o, o E L NV _ g, = 0.25°C/mW(max)
& =
S 200 Yoo = 1VOLT =1
< Iy = 50 MA // 2 1::
£ 100 + — g 120 ™ N
o 80 < N,
; 60 S — 3 122 8,0 = 0.375°C/mW(max)—/ N
g NE v = 6voLTS S e 2\
] 0 e =1MA g, N
2 AN
0 &%
80 —60 —40 —20 0 20 40 60 80 100 120 0 10 20 30 40 50 60 70 80 90 100
T,, JUNCTION TEMPERATURE (°C) TEMPERATURE (°C)
OUTPUT CURRENT versus BASE DRIVE VOLTAGE DC CURRENT TRANSFER RATIO versus COLLECTOR CURRENT
g 2N1188 2N1187 180 [ |
g j\/ // g e Vg = 1 VOLT
£ 200 7 /’ £ 140 = -
| 2N1185 X' /1, Nil8s ] 120 |21188 N2N1185
. w
f’ 150 717/ Z — ~
=1 _ K = 100 Tl
[ Ve = 1 VOLT / ) / = s s
3 =z
2 100 A 2 <L i — Tt —
g / //‘/ 3 < "~
€ s > LA g 40 g T =
e LV : 2n1186 I S Ry SN N apem: bty
8 A2 £ 20
S 9 Lz 0
0 0.2 04 06 0.8 0 20 40 60 80 100 120 140 160 180 200
Vae, BASE-EMITTER VOLTAGE (VOLTS) e, COLLECTOR CURRENT (MILLIAMPERES)
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