2N1984-2N2079

Numerical Index

2|z MAXIMUM RATINGS ELECTRICAL CHARACTERISTICS
== = = - -
TWE (5|2 REPLACE- | PAGE | ygp | Po |E| Ty | Voo [Vee |B hee @ lc Voesan @ e Bl |B
SIS MENT | NUMBER < g £ 2l h_ |B)] g8
HE @25°C|E| °C | iwolts) | (volts) | = | (min) (max) S| (volts) ] -] sz
2N1984 SN [2N2218 8-108 | AFA 600M | A | 150 50 25 0 35 E 4O0M T
2N1985 S| N |2N2218 8-108 | AFA 600M [ A } 150 50 25 0 15 E 40M (T
2N1986 S| N|2N2218 8-108 | RFA 600M [ A | 150 50 25 ] 60 | 240 150M 1.5 150M 40M | T
2N1987 S| N |2N2218 8-108 | RFA 600M [ A | 150 50 25 0 20 80 150M 1.5 150M 40M BT
2N1988 S| N | 2N2218A 8-114 | VID 600M | A | 150 | 100 45 0 351120 30M 2.0 30M 20 E 40M | T
2N1989 S| N |2N2218A 8-114 | VID 600M (A [ 150 | 100 45 0 20 60 30M 2.0 30M 10 E 40M | T
2N1990 S| N 8-104 | IND 600M [ A | 150 | 100 20 30M 0.5 2.0M
2N1991 sSip 8-90 RFA 600M | A | 150 30 20 o 15 60 150M 1.5 150M 40M | T
2N1992 S|N HSS [ 0.35W [ A | 200 15 15 0 30 } 120 1.0M 0.25 10M 300M | T
2N1993 G| N MSS 150M [A | 100 30 18 0 50 [ 300 10M 0.2 10M 3.0M | B
2N1994 G{N MSS 150M { A 85 30 15 Q 15 1M 0.25 200M 3.0M 1B
2N1995 G|N MSS 150M [ A 85 25 15 0 25 10M 0.25 200M 5.0M | B
2N1996 G[N MSS 150M | A 85 20 15 0 35 10M 0.25 200M 8.0M |B
2N1997 G} P MSSs 250M | A 100 45 15 0 40 | 200 100M 0.2 10M 3.0M | B
2N1998 G[P MSS 250M | A } 100 35 15 0 70 1225 100M 0.2 10M 5.6M | T
2N1999 G| P MSS 250M [A [ 100 30 15 0 |100 | 350 100M 0.2 10M 1M | T
w2000 lg{p MSS { 300M | A {100 | 50 15 101 50 1300{ 100M | 0.351 500M 2.0M |B
2N2001 G|P MSS 300M | A | 100 30 15 0 1100 100M 0.2 100M 6.0M | B
2N2002 S|P CHP | 0.25W | A | 200 30 5.0 0
2N2003 S|P CHP [ 0.25W [ A | 200 30 5.0 0
2N2004 S{P CHP | 0.25W |A | 175 50 15 0 12 1.0M 15 E 0.5M | B
2N2005 S|P CHP | 0.25W | A | 200 50 15 0
2N2006 S|P CHP [ 0.25W | A | 200 60 35 0
2N2007 S|P CHP | 0.25W | A | 200 60 35 0
2N2008 S | N | 2N3500 8-232 | AFA 800M A | 200 | 175 110 0 30 90 10M 2.5 25M 20 E 40M T
2N2009
thru Thyristors, see Table on Page l-154
2N2014
2N2015 S| N [2N3713 7-125| AFA 150w [C | 200 | 100 50 0 15 50 5.04 1.25 5.0A 12 E 12K |E
2N2016 S| N | 2N3713 7-125} AFA 150w | € 1200 | 130 65 0 15 50 5.0A 1.25 5.04A 12 E 12K |E
2N2017 S| N 7~125 | AFA 1.0W |A |200 60 60 0 50 | 200 200M 30 E
2N2018 s | N j2N3738 7-133 | HPA 20W [C |175 [150 150 v 20 60 0.5A 6.0 1.0A 2.0M | T
2N2019 S | N |2N3738 7-133 | HPA 200 |c {175 | 200 200 v 20 60 Q.54 6.0 1.0A 2.0M | T
2N2020 S| N | 2N3738 7-133 | HPA 20w {C [175 ] 150 125 0 40 90 0.5A 6.0 1.0A 3.0M | T
2N2021 S | N [2N3738 7-133 | HPA 20w {C 1175 | 200 140 0 40 90 0.5A 6.0 1.0A 3.0 | T
2N2022 G|P HSS | 0.15W | A 1100 15 12 S 25 | 150 10M 1.2 50M 250M | T
2N2023
t:hru3 Thyristors, see Table on Page 1-154
2N2031
2N2032 S| N | 2N3713 7-125 | HPA 45W | C | 200 45 45 o] 20 2,0A 5.0 2.0A 3.0M | T
2N2033 SN PMS 5.0W [C | 200 80 60 4] 20 60 500M 0.4 500M 1.0M T
2N2034 S{N PMS 14w | C [ 200 80 60 [¢) 20 60 1.0A 0.3 1.0A 1.0M [T
2N2035 S|N PMS 17w | C | 200 80 60 0 20 60 1.5A 0.45 1.5A 1.0M [T
2N2036 SIN PMS | 17.5W {C [200 80 60 0 20 60 2.0a 1.0 2.0A 1.0M [T
2N2038 S|N RFA 0.6W [ A [ 200 45 45 o] 12 36 0.2A 6.0 0.24 2.0M | T
2N2039 SN RFA 0.6W |[A | 200 75 75 0 12 36 0.2A 6.0 0.24 2.0 T
2N2040 SN RFA 0.6W |A | 200 45 45 0 30 90 0.24 6.0 0.2a 2.0M | T
2N2041 SN RFA 0.6W |A [200 75 75 [¢] 30 90 0.2A 6.0 0.24 2.0M | T
2N2042A |G| P 6-39 AFA 200M A {100 | 105 105 s 20 50 5.0M 0.75 100M 20 E 0.5M | B
2N2023A G|P 6-39 AFA 200M | A [100 (105 105 S 40 {100 5.0M 0.75 100M 43 E [0.75M |B
2N2044
thru Thyristors, see Table on Page 1-154&
2N2047
2N2048 G| P |2N2955 8-173 | HSS 150M (A | 100 20 15 0 50 [ 300 10M 0.14 10M 150M | T
2N2048A |G | P HSS 150M | A 1100 30 20 [e] 53 {300 1M 0.14 10M 7.5k 1E
2N2049 S { N {2N2219A 8-114 | LNA 800M [A |200 75 50 R |100 | 3060 150M 0.4 10M 75 E 50M T
2N2059 G|P MSS 60M |A | 100 10 8.0 S 20 10M 0.2 10M 50M | T
282060 S| N 11-6 DFA 500M A [200 | 100 80 R 50 {150 10M 1.2 50M 50 E 60M | T
2N2060A |S | N 11-6 DFA 0.5W [A [200 [100 60 0 50 1150 10M 0.6 50M 50 E 60M | T
2N2060B IS | N 100
2N2061 Gl P |2N3611 7-118 | SAC 4Qu | C 85 20 10 Q 10 640 .54 2.0 Q.54 2.0 [E
2N2061A |G | P PMS 90w JC [100 20 15 (o] 20 60 2,04 1.0 5.0A 5.0K |E
2N2062 G| P | 2N3611 7-118 | SAC 40W [C 85 20 10 o] 20 200 2.0A 1.0 2.0A 2.0k |E
2N2062A |G | P PMS 90W |C | 100 20 15 o] 50 [ 140 2,04 0.7 5.0A 1.0K [E
2N2063 G| P | 2N3611 7-118 | SAC 35w {C 95 40 15 0 10 {200 2.0A 2.0 2.0A 2.0K |E
2N2063A |G | P PMS 90w |C |100 40 20 [o] 20 60 2.0A 1.0 5.0A 5.0K |E
2N2064 G| P | 2N3611 7-118 | SAC 35W [C 95 40 15 0 20 | 200 2.0A 1.0 2.0A 2.0K |E
2N2064A |G | P PMS 90w |C 100 40 20 4] 50 1140 2.0A 0.7 5.0A 1.0K |E
2N2065 G| P | 2N3615 7-121 | SAC 35W | C 95 80 25 0 10 {200 2.0A 2.0 2.0A 2.0K |E
2N2065A |G | P PMS 90w |C |100 80 40 [¢] 20 60 2,04 1.0 5.0A 5.0K |E
2N2Q66 G| P |2N3615 7-121 | SAC 35w 1 C 95 80 25 o] 20 200 2.0A 1.0 2.04 2.0k |E
2N2066A IG | P PMS 90W {C [100 80 40 9] 50 140 2.0A 0.7 5.04 1.0K |E
2N2067 G {P {2N1536 7-60 SAC 28w |C 95 40 25 0 20 1100 0.5A 0.7 1.0A 7.0K |E
2N2068 G | P |2NL531 7-60 SAC 284 1C 95 80 55 0 20 1100 0.54 Q.7 1.0a 7.0k |E
2N2069 G| P |2N1539 7-60 SAC 70W {C 95 40 30 S 30 [ 200 5.04 1.5 124 1.5K |E
2N2070 G | P | 2N1541 7-60 SAC 70w [C 95 80 60 S 30 1200 5.0a 1.5 124 1.5K |E
2N2071 G| P |2N1539 7-60 SAC 70w [C 95 40 30 S 30 {200 5.0A 1.5 124 1.5K |E
2N2Q72 G | P |2N1539 7-60 SAC 70w [C 95 80 60 S 30 (200 5.0A 1.5 124 1.5K {E
2N2074 Thyristor, see Table on Page 1-154
2N2075 G|P 7-75 LPA 170w |C [110 80 80 S 20 40 5.04 0.7 124 5.0K |E
2N2075A |G | P 7-75 LPA 170W |C |110 80 80 s 20 40 5.0A 0.7 124 5.0K |E
2N2076 GP 7-75 LPA 170W [C |110 70 70 S 20 40 5.04 0.7 12A 5.0K |E
2N2076A |G | P 7-75 LPA 170w |[C |110 70 70 S 20 40 5.04 0.7 12A 5.0K |E
2M2077 G\|P 7-75 LPA 170w jC 110 50 50 S 20 40 5.0A 0.9 12A 5.0k |E
2N2077A |G { P 7-75 LPA 170W {C 110 50 50 S 20 40 5.0A 0.9 124 5.0K |E
2N2078 GiP 7-75 LPA 170w |C [110 40 40 S 20 40 5.04 0.9 12A 5.0K |E
2N2078A |G | P 7-75 LPA 170w |C |110 40 40 S 20 40 5.0A 0.9 12A 5.0K |E
2N2079 G|P 7-75 LPA 170w |C [110 80 80 S 35 70 5.0A 0.7 124 5.0K |E
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Power Transistors

GERMANIUM POWER TRANSISTOR SELECTOR GUIDE (continued)

~ 10-AMP yepvorriee

LOW-SATURATION SWITCH ooy | oo 8OV | 120V | 160V Vees
P03 MHz @ @ Vaz2V | Va ) 80V | 120V | 160V | 200V | 320V
P56 W 20-50 . N .
T 703 % ¥ ros1t0 20 min* 2N2526 | 2N2527 | 2N2528|MP3730° |MP3731
15-AMP
GENERAL PURPOSE SWITCH
F PRI § e X Ves ) 40V | 50v | 70V | 8oV
Po=170m — Va=2V | Ve a0v | sov | 7ov | sov
" 03Mhz ‘ 1036 20-40 2N2078 [2N2077 |2N2076 |2N2075
35.70 2N2082 [2N2081 [2N2080 {2N2079
15-AMP
GENERAL PURPOSE SWITCH
B A LIFIEE . b Vas | 40V | 45v | 50v | 70v | sov
Po— 150W ) Va=2V | Va 40V | 50v | 60V | 8OV | 100V
fr —0.3MHz = 20-40 2N441 | 2N442 | 2N443
1036 25.50 2N174 |2N1100
3570 2N277 | 2N278 | 2N173 | 2N1099
— 15-AMP
HIGH-FREQUENCY SWITCH
AND AMPLIFIER \ =h,1§0 . VCES 30V 45V 60V 75V
Va=2Y | Ve 40V | 60V | 80V | 100V
Po — 106 W
10-30
@ @ t— 0.55 MHz 2N1549 |2N1550 [2N1551 |2N1552
30-60
1554 [2N1555 | 2N1556
o W o 04 Mz 2N1553 |2N1554 [2N1555 |2
50-100
oA MHE 2N1557 |2N1558 | 2N1559 | 2N1560
—~ 20-AMP
20 HIGH-SPEED SWITCH hee Veo J 50V 75V 100V
le =104,
R~ @ Va=2¥ | Va ) 8OV 120V 140V
fr — 18 MHz
103 TO411® 25-100 2N2832 2N2833 2N2834
— 25-AMP 5 GAIN SWiTCH e Vea ) 35V 60V 75V
le =254,
@ Va=1V [ Vg Y 50V 80V 100 V
Po=: 106 W
f: — 0.4 MHz 5 2N1162 2N1164 2N1166
703 T0-411® 15-65
2N1163t 2N1165t N11671
— 25-AMP
25 HIGH DC GAIN Vesan
LOW-SATURATION SWITCH ' E"; . |e=EA 05V
. Vaz2v e
Po=73W —— @ Ves 15v
f: — 10 MHz : CASE 8
200-800 2N2912
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Power Transistors

aN2075 o 282082 (cERMANIUM) Ves = 40-80V
2N2075A thru 2N2082A Ic=15A
Po = 170W

2N2079A JAN AVAILABLE

PNP germanium power transistors for high-power
CASE 5 applications in high-reliability equipment.
(TO-36)
MAXIMUM RATINGS

: 2N2078 2N2077 2N2076 2N2075 H
Rating Symbol | 7wae2 | waosr | 2woos0 | awars | Unit
Collector-Emitter Voltage VCEO 25 45 55 65 Vde
Collector-Emitter Voltage VCES 40 50 70 80 Vdc
Collector-Base Voltage VCB 40 50 70 80 Vdc
Emitter-Base Voltage VEB 20 25 35 40 Vdc
Collector Current IC - 15 > Adc
Total Device Dissipation @ TC =25°C PD -t 170 > Watts
Operating Junction Temperature Range TJ [————— 65 to +110
THERMAL CHARACTERISTICS

Characteristic Symbol Max Unit

Thermal Resistance, Junction to Case 93¢ 0.5 °Cc/W
175
£ N
£ 150 \
zZ POWER-TEMPERATURE DERATING CURVE
g 125 The maximum average power is related to maxi-
@ \ mum junction temperature by the thermal resistance
e factor.
& 100 This curve has a value of 170 Watts at case tem-
z peratures of 25°C and is 0 Watts at 110°C with a
a linear relation between the two temperatures such
g 75 that:
< 110° — Te
g allowable Pp, = ——gz——
S N
= 50 \
- N\
25
R \
o]

0 10 20 30 40 50 60 70 &0 90 100 110

Tc, CASE TEMPERATURE (°C)
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2N2075 thru 2N2082 (continued)

Power Transistors ——

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

Characteristic Symbol Min (Max [ Unitﬁl
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage BVCEO Vdce
(IC = 1.0 Adc, IB =0 2N2078, 2N2082 25 -
2N2077, 2N2081 45 -
2N2076, 2N2080 55 -
2N2075, 2N2079 65 -
Collector-Emitter Breakdown Voltage* BVCES vdce
(IC = 300 mAdc, VBE =0) 2N2078, 2N2082 40 -
2N2077, 2N2081 50 -
2N2076, 2N2080¢ 70 -
2N2075, 2N2079 80 -
Floating Potential VEBF Vde
(VCB = 40 Vdc, IE =0) 2N2078, 2N2082 - 1.0
(VCB =50 Vdc, IE =0) 2N2077, 2N2081 - 1.0
(VCB =70 Vdc, IE =0) 2N2076, 2N2080 - 1.0
= J = - 1.
(VCB 80 Vde, IE 0) 2N2075, 2N2079 0
C?‘lllecto—r;tatzfcti‘CCuIrreTlB) Icso i 03 mAdc
cB & 'E '
(VCB = VCB(ma.x)’ VEB =1.5 Vdc) - 4.0
Vep = Vepmaxy & =9 Te = *71°0) - 15
Iu:{lttetzc\;ltoff Curre?t o) IEBO i ‘o mAdc
BE BE(max)’ C ’
Vgg = VBE(max)’ ¢ = 0, Te = +71°0) - |1
ON CHARACTERISTICS
DC Current Gain hFE -
(IC = 1.2 Adc, VCE =2.0 Vdc) 2N2075 thru 2N2078 25 100
2N2079 thru 2N2082 40 160
(IC = 5.0 Adc, VCE = 2.0 Vdc) 2N2075 thru 2N2078 20 40
2N2079 thru 2N2082 35 70
(IC = 5.0 Adc, VCE = 2.0 Vde, TC = -55°C) 2N2075 thru 2N2078 15 -
2N2079 thru 2N2082 25 ~
(IC =12 Adec, VCE = 2.0 Vdc) 2N2075 thru 2N2078 8 -~
2N2079 thru 2N2082 12 -
Collector-Emitter Saturation Voltage VCE( t) Vde
(I, = 18 Adc, I = 2.0 Ado) 2N2075 & 76, 2N2079 & 80 sa - 0.7
2N2077 & 78, 2N2081 & 82 - 0.9
Base-Emitter On Voltage \'2 Vde
R B BE{on)
(Ic =5.0 Adec, VCE =12 Vdc) - 0.9
DYNAMIC CHARACTERISTICS
Common-Emitter Cutoff Frequency foze kHz
(IC:5.0AdC, VCE:G.O Vdc) 5.0 -
Rise Time Y ps
8% =12 Vde, I =12 Adc, I, =2.0 Adc) 2N2075 thru 2N2078 9.0
CE Clon) B 2N2079 thru 2N2082 6.0
Fall Time tf e
(v =6.0Vde, I ~ =0, R = 10 ohms) 2N2075 thru 2N2078
BE Cloff) BE 2N2079 thru 2N2082

*To avoid excessive heating of collector junction, perform this test with a sweep method.
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Power Transistors

2N2075 thru 2N2082 (continued)

The Safe Operating Area Curves indicate Ic —
Vg 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.

I, COLLECTOR CURRENT (AMPERES)

10

COLLECTOR CURRENT (AMPERES)

COLLECTOR CURRENT (AMPERES)

SAFE OPERATING AREAS

60

T T ~T 60 7 1
50
S 2N2075, 2N2079 3% 2N2076, 2N2080
30 - [ b |
2 ms‘ 1ms SEOL"S ) 250 us . Sms lms 500 ps 250 s
< T 20 L = 1
\ N 1008 \X ™ AT
10 OR LESS
N
N ~ g " \
&
5 \\ § 5 ;\ N, ’\
4 =
] A : W
z 3
2 D \ F § 2 \\
£ A\
170-WATT 2 170-WATT
1 | POWER DISSIPATIQN AT g AN
S ) |-POWER DISSIPATION AT
259G CASE TEMPERATURE dc)\ =] 259C CASE TEMPERATURE )\
8
g: T 0.5 d
- T 04 i N
03 70 100V, 8 mA 03
(2N1100 ONLY) T0 80V, 8 mA
0.2 WITH BACK BIAS APPLIED 0.2 (2N174, 2N1039 ONLY)
(PULSE CURVES ONLY) ; WITH BACK BJAS APPLIED
U "\P rox PULSE CURVES ONLY) ~
o1t o1 | | L
0 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 63 70 8 90 100
COLLECTOR-EMITTER VOLTAGE (VOLTS) COLLECTOR-EMITTER VOLTAGE (VOLTS)
60 60
50 F 2N2077, 2N2081 50 2N2078, 2N2082
a0 1 40 1
30 - 30
5ms \ Ims 500 us 250 us Smsec ims 500 us 250 us
20 t 20 +
A }_ 100 us ‘\ 100“.;
N ORLESS \\ N ORLESS
10 N i 10 g \\
5 N g4 5
4 g, D
: - s N W
z 3 N
2 = 173-WATT N
S 2] POWER DISSIPATION AT
OATE \ b=t 25°C CASE TEMPERATURE
- o
1 |—POWER DISSIPATION AT S |
2550 CASE TEMPERATURE g 1 r
a2 de
8
0.5 de = 0.5
04 04
03 70 60V, 8 mA 03
0.2 |— (2N173, 2N443 ONLY)
B WITH BACK BIAS APPLIED 02
(FOR PULSE CURVES ONLY) |
0.1 | L I 0.1
0 10 20 30 40 50 60 70 0 10 20 30 40 50

COLLECTOR-EMITTER VOLTAGE (VOLTS)

COLLECTOR-EMITTER VOLTAGE (VOLTS)

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

2N2075-2N2078
CURRENT TRANSFER CHARACTERISTICS TRANSCONDUCTANCE CHARACTERISTICS
T 12
—40°C
+25'°cl 1 & 10 v =w2[v //
N T | & i 7
paN= : /4
< E 8 / A
v /4
Vee=—2V— 2 ¢ 425°C
3 | \>//
S ~4000\4
o 4 >
0 = oV
/—40|c é 7/
e +25‘|’C 5 2 7 /
7~ 180°¢
4 0 -
0 01 02 03 04 05 08 07 0 o1 02 03 04 .05 06 07 08

1g, BASE CURRENT (AMPERES)
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2N2075 thru 2N2082 (continued)
2N2079-2N208 2
CURRENT TRANSFER CHARACTERISTICS

Power Transistors ——

TRANSCONDUCTANCE CHARACTERISTICS

12

12
-Afo*)c ; _ // /
g 10 +2’5csc \37/ g 10
g +80°C >/ g +?ooc\\.///
= 3 | E 3 +2500 7 / 7
= = 1 77/
& o —40°c\\/
S 6 Vee = —2V 5 6 ’—-V===-2v /"/
: A E o /’//
A NP7
’ -}-180"0 . < /
0 0 0.1 0.2 0.3 0.4 0.5 0.6 1] 0.1 0.2 0.3 0.4 0.5 0.6 0.7 08
15, BASE CURRENT (AMPERES} Ve, BASE-EMITTER VOLTAGE (VOLTS)
2N2137 thru 282146 (GERMANIUM) ‘I’CB =33:‘9° v
2N2137A thru 2N2146A c=
PD =70W

CASE 3, 4
(TO-3, 41)

For units with solder lugs attached, specify
devices MP2137A etc. (T0O-41 package)

MAXIMUM RATINGS

Apply also to standard, non-A series

PNP germanium industrial power transistors for
driver applications in high reliability equipment.

Ratin Symbol 2N2137A | 2N2138A | 2N2139A | 2N2140A { 2N2141A Uni
akng YMPOL 1 an2142A | 2N2143A | 2n2144A | 2n2145A | 2n2146A | VNI
Collector-Base Voltage VCB 30 45 60 75 90 Vde
Collector-Emitter Voltage VCES 30 45 60 75 90 Vdc
Collector- Emitter Voltage VCEO 20 30 45 60 65 Vdce
Emitter-Base Voltage VEB 15 25 30 40 45 Vdc
Total Device Dissipation
@} Te = 25°C Pp 70 — Watts
Derate above 25°C 0. 833 - w/°C
Operating and Storage Junc- " °
tion Temperature Range | L’ Tstg -65 to +110 c
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