2N414A-2N487

Numerical Index

= MAXIMUM RATINGS ELECTRICAL CHARACTERISTICS

=

E| S| RepLace | pacEe Po |E| 1] ves Ve [B hee @ Ic Veesan @l El . |B
TPE 2|1 Nt | wumBer | USE g 5 g sl n. 8| "2|B

=8 @25°C| 2| °C | (volts) | lvolts) | 5 | (min) (max) S| (volts) = 2 =]

2N414A G| P RFA 150M A 85| 30 15 0

2N414B G|P RFA 0.2W | A 100 30 24 v 40 E 4.0M (B

2N&14C G| P RFA 0.2W | A 100 30 24 v 40 E 4.0M | B

2N415 G|P RFA 150M | A 85 30 10 0

2N415A G|P RRA 150M 1A 85| 30 10 0

2N416 G|P RFA 150M A 85 30 12 0

2N417 G|P RFA 150M A 85| 30 10 0

2N418 G| P |2N1537 7-60 PMS 25W | C 100[ 100 75 R 40 4.0A 2.0 4. 0A

w619 |e | LPA| 35w |C| 95/ 25 | 20 |0 ] 50 |350| 0.5a [ 0.8| 1.54 | 25 [E | 3.0 |E

2n620 |G| P {2vis3s | 7-60 [Bms | 25w (¢ 100] 65 | 40 lr | 4o soal 2.0 4lo0a

2N420A G | P [ 2N1537 7-60 PMS 25W | C 1001 90 65 R 40 4.0A 2.0 4.0A

2N422 G| P |2N651 6-20 LNA 150M [A 85 35 20 0

ING22A |G | P LNA | 175M |A | 100] 35 | 20 |0 30 |E | 1.54 |B

IN424  |S | N |2N3446 | 7-111 | LPA | 85W |G | 200 80 |R | 12 | 60 | 1.04

2N626a |5 (N LPA | 85w [C | 200 80 |rR| 12| 60| 1.0a | 0.75 | 1.0a 1.0M [T

7n425 |6 P Msa | 175M [A | "85{ 30 | 20 |0 | 20 | 40 0.32 | 100M 2.5M |B

426 |G| P Msa | 175M [a | 85| 30 | 10 |o | 30| 60 0.32 | 100M 3.0M |B

227 |c|p MsA | 175M |A | 85| 30 | 15 [0 | 40 | 80 0.32 | 150M 5.0M |B

28428 e | P Msa | 175M |a | 85/ 30 [ 12 |0 | 60 0.32 | 200M 10M |B

2N428A G|P MSS | 0.15W A 100} 30 18 4] 80 0.32 0.24 10M | B

2N438 |G LN wss | 01w la | “s5t 30 |25 lo| 20 50M 2.5 |B

2N438A GIN MSS |0.15W (A 85| 30 25 0 20 50M 2.5M |B

2N439 G|N MSS 0.1W JA 85| 30 20 0 30 50M 5.0M |B

N394 |6 [N Mss |0.15w |a | 85/ 30 |20 |o | 30 50M 5.0M |B

2NG40 |G | N MS5 | 0.1w |A | 85] 30 | 15 |0 | 40 50M 10M |B

2N640A |G [N Mss [0.isw |a | 85| 30 |15 |o | 40 50M 50M 10M |B

2N441 G P 7-36 LPA 50W [C 95( 40 40 S 20 40 5.0A

x4z le | P 7-36 |Lpa | 50w {c{ 95 50 |45 |s |20 40| 5.0a

643 6 [P 7-36 |Tea | 50w |c | 95 60 | 50 s |20 | 40 ) 5.0a | 1.0 | 12a

PRIV P B avA | 100M [A | 85| 15 |15 |o 0.5M |B

ING44A |G N AFA | t50M |a | 100] 40 |25 [0 | 20 | 40 | 20M 15 |E |0.5m |B

2n645 |6 N ara | 100M (o | 858 15 | 12 |o 0.5 |8

2N4454 |6 | N aFA | 1s0M [a | 100] 30 | 18 o | 40 |160 | 20M 35 |g | 2.0M B

446 |6 N MsA | 1ooM [a | 85| 15 | 10 o 5.0M |B

2N446A G |N MSA 150M |A 100| 30 15 0 60 250 20M 60 E 5.0M [B

mes7 |G N MsA | 100M [a | 85| 15 {6.0 o 5.0M |8

2NLLTA G N MSA 150M [A 100| 30 12 0 80 [300 20M 85 E 9.0M |B

2N647B |G | N Msa | 150M |a | 100 25 [ 12 [0 | 80 |300 | 2om 150 |E | 9.0M |B

nu48 |6 | N Rrc | 65M (A | 85 15 |15 [o [s.0 |51 | 1.om

2N449 |G N RFC | 65M |a | 85| 15 | 15 |o | 34 1,0M

2N450 G P HSA 150M |A 85 20 12 4] 30 10M 0.2 10M 5.0M [B

2N456 G | P |2ZN456A 7-39 LPA 50W |C 95| 40 40 X 1.0 5.0A

In456a |G | P 7-39 |rea | 150w ¢ 40 |40 [0 |30l o0 5.0l 0i51 5.0a 4.0 e

7N456B° |G | P |2n1553 | 7-67 |Tea | 150w [c | 100] 40 | 30 |o {30 | %0 | 5.0a | 0.5 5.04 200K [T

on457 |6 |p |2nes7a | 7-39 |Lea | Sow 95) 60 | 60 |x 1.0 | 5.0a

2n4574 |G | P 7-39 [Lea | 150w |cC 60 |60 |0 |30]{ 90 5.08 | 0.5]5.0a 4.0k |E
284578 G | P (2N1553 7-67 TPA.} 150W iC 100] 60 40 0 30 30 5.04 0.5 5.0A 2008 1T
28458 |G |P [2wa58A | 7-39 |Lpa | Sow 95| 80 | 80 |x 1.0 | 5.0a

2N458A G|P 7-39 LPA 150W |C 80 80 [} 30 90 5.0A 0.5 5.0A 4.0 |E
284588 |G | P |2v1555 | 7-67 [rea | 150w |c¢ | 1ool s0 |45 Jo [ 30l 90| 5.0a ! 05| 5.0a 200K {T
2N459 G |P 7-35 PMS$ 50W |C 100} 60 20 70 2.0A 1.0 2.0A 5.0K |E

an4598 o | P 7-35 | pMs | 106w |c | 110[105 |60 |o |40 | 70 | 208 | 0.3 2.0a 5.0 |E

2N460 G |P 6-14 AFA 0.2W [A 100| 45 16 32

a6l e le 6-14 lara | 0.2w [a | T0o) 45 32 {100

oN462 e | P BMS | 150M |A | 75| 40 20 200M 500K |B
2N463  |¢ [P |2N1551 | 7-67 [LPa |37.5w |c | 100] 60 | 60 20 | 60 | 2.0a 4.0k |E
aNa6h G | P 6-15 |AFA | 150M [ | 85| 45 |40 |o

mees e | 6-15 |AFA | 150M |A | 85| 45 | 30 |0

2N466 G |P 6-15 AFA 150M (A 85| 35 20 0

267 |G | P 6-15 |aFa | 150m [a | 85| 35 |15 Jo

2N469 GlP SPP 50M 1A 7516.0 10 1.0M

2N469A G |P SPP 50M [A 85| 20 15 R 30 E

270 s [N REa | 0.2w |a | 200[ 15 |15 |0 1.5 | s.om | 10 |E | 8.0m |T

2NG71 |S | N aFA | 0.2w |a | 200| 30 |30 |o 1.5 | 5.0 |10 |E | siom [T
2N471A SN AFA 0.2W A 200) 30 30 0 1.0 5.0M 10 E 8.0M |T
2N472 S |N RFA 0.2W |A 200) 45 45 0 1.5 5.0M 10 E 8.0M (T

2N472A S IV AFA 0.2W [A 200( 45 45 0 1.0 5.0M 10 E 8.0M |T

2N473 S [N AFA 0.2W |A 200( 15 15 0 1.5 5.0M 20 E 8.0M (T

2N4 T4 S IN ATA 0.2W jA 200) 30 30 0 1.5 5.0M 20 E 8.0M |T

2N474A S |N AFA 0.2W |A 200| 30 30 0 10 1.0 5.0M 20 E 8.0M [T

2N475 S IN AFA 0.2W |A 200( 45 45 0 1.5 5.0M 20 E 8.6M |T

2N475A S |N AFA 0.2W |A 200| 45 45 4] 10 1.0 5.0M 20 E 8.0M [T

2NG76  |S |N AFA | 0.2W |A | 200] 15 | 15 |0 1.5 | s.0M | 30 |E | 12M |T

2N477 S [N AFA 0.2W |A 2001 30 30 0 1.5 5.0M 30 E 12M | T

2N478 S [N RFA 0.2W A 200 15 15 0 1.5 5.0M 40 E 20M T

28679 (S |N rea | 0.2w |a | 200l 30 |30 lo 1.5 0500 (40 e | 20M |1

INGT9A  |S |N aFs | 0.2w |a [ 200| 30 |30 o |10 1.0 | 5.0 |40 [E | 20M |T

2N480 S |IN RFA 0.2W |A 200 45 45 0 1.5 5.0M 40 E 20M |T

2N480A S |IN AFA 0.2W (A 2001 45 45 0 10 1.0 5.0M 40 E 20M T

2N4BL G |P RFA 150M (A 851 12 12 1]

2N482 G |P RFA 150M |A 85| 12 12 0

2n483 |G [P RFa | 150M [a | 85] 12 |12 |0

P TR P RFA | 150M |& | 85| 12 |12 |o

2W485 G |P RFA 1504 A 85] 12 12 0

2N486 G |P RFA 150M |A 85| 12 12 0

2N487 G |P AFC 100M |A 85| 18 18 R 20 1.0M 10 E 10M T}
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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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oan464 thrv 2n467
2N465 USA/JAN
2N466 JAN

2N467 USA/JAN

Germanium Milliwatt Transistors

ch =45V
h;, - to 112 (min)
fa, - 10 1.2 MHz (iyp)

PNP germanium transistor for general purpose appli-
cations in the audio-frequency range.

CASE 31
(TO-5)

All leads isolated \

MAXIMUM RATINGS

Rating Symbol | 2N64 | NG5 | 2MMB6 | 2M6T | Unit
Collector-Base Voltage VCB 45 45 35 35 Volts
Collector-Emitter Voltage VCE 40 30 20 15 Volts
Emitter -Base Voltage VEB -+ — 12 ————— Volts
DC Collector Current IC mA
- 500 -
Max. Junction & Storage Temperature T, and °C
T
stg
- 100 -
Collector Dissipation in Free Air PD mW
- 200 ——MM»
Derate above 25°C - 2. 67 -» |mW/°C
Thermal Resistance, Junction to Air 81a <4 0.375 ———— °C/mwW
ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)
Characteristic Symbol Min | Typ | Max Unit
Collector-Emitter Breakdown Voltage BV CER Vdc
(I = 0.6 mAde, Rpp= 10 K ohms) 2N464 40 | - -
2N465 30 - -
2N466 20 | — -
2N467 15 — —
Collector-Base Cutoff Current 1 uAde
CBO
(VCB = 20 Vdc) - 6 15
Small Signal Current Gain Cutoff Frequency fo:b MHz
(VCB =6 Vdc, Ip= 1 mAdc) 2N464 - 0.7 -
2N465 - 0.8 -
2N466 - 1.0 -
2N467 - 1.2 -
Small Signal Current Gain hfe -
(VCE = 6 Vdc, IE = 1.0 mAdc, f = 1 kHz) 2N464 14 26 -
2N465 27 45 -
2N466 56 90 -
2N467 112 180 -
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2N464 thru 2N467 (continued)

Germanium Milliwatt Transistors

ELECTRICAL CHARACTERISTICS (continued)

Characteristic Symbol Min | Typ | Max Unit

Small Signal Input Impedance ‘s Ohms
(Vo = 6 Vde, Ip = 1.0 mAde, f= 1 kHz) 2N464 1e - 900 | —
2N465 - 1400 | —
2N466 - 3000 | -
2N467 - 5500 | —

Small Signal Power Gain G dB
(Vog = 6 Vde, 1p = 1.0 mAde, f = 1 kHz, matched) 2N464 € - 40 | -
2N465 - 42 | -
2N466 - 4 | -
2N467 - 45 | —

Noise Figure NF dB
(Vo = 2.5 Vde, Ip = 0.5 mAde, =1 kiz, R = 10 Kohms, - - 22

Af =1 Hz

POWER-TEMPERATURE DERATING CURVE

200

180 A\
160
£
£ 140
=]
s 120
| N
=z 100
=
=
= 80
a
S 60
g N\
e 40 \
20 AN
0
0 10 20 30 40 50 60 70 80 90 100
AMBIENT TEMPERATURE °C
Input Current versus Emitter-Drive Voltage
2.0
L8 IR AV
16 /
(73
@ 2Naa / /
= 1.4 t /
2N465 .| /
; \r~n.
S 1.2 / /
=
= 10 // //
=
=
g /
3 / 7 2nass
w . T
2 [T 2N467
om
4 77/
2 /7
0
0 .05 .0 .15 .20 .25 .30 .35 .40 .45

BASE TO EMITTER VOLTAGE (Vgg) VOLTS

PERCENT OF VALUE AT 25°C

SMALL SIGNAL CURRENT GAIN (hy,)
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SMALL SIGNAL CURRENT GAIN versus TEMPERATURE

|

800
600

400

200

e
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HRENIE

40

20

-~60 —40 20 0 20 40 60 80

JUNCTION TEMPERATURE °C

Small Signal Current Gain versus Coliector Current
(common emitter 1 «Hz)

200
aN
Vee = 1 VOLT
160
\ZN467
120 \\
N\ 2N466
80 \ —
\
B
2N465 ~
40 T,
-
2N464
0
0 10 20 30 40 50 60 70 80 90 100

COLLECTOR CURRENT (1) MILLIAMPERES



