
2N3311 thru 2N3316 (GERMANIUM) 

PNP germanium power transistors for high-power 
applications. 

CASE 5 
(TO·36) 

Collector corinected to clse 

MAXIMUM RATINGS 

Rating 

Collector-Base Voltage 

Collector-Emitter Voltage 

Collector-Emitter Voltage 

Emitter-Base Voltage 

Collector Current (Continuous) 

Power DisSipation at TC = 250 C 

Junction Temperature Range 

Thermal Resistance 

Symbol 

VCB 

VCES 

VCEO 

VEB 

IC 

PD 

TJ 

8JC 

2H3311 2M3312 2N3313 Unit 2M3314 2M3315 2H331. 

30 45 60 Volts 

30 45 60 Volts 

20 30 40 Volts 

20 25 30 Volts 

5.0 Amp 

170 Watts 

-65 to + 110 °c 

0.5 ·C/W 
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The maximum continuous power is 
related to maximum junction tempera­
ture by the thermal resistance factor. 
This curve has a value of 170 Watts at 
case temperatures of 250 e and is 0 Watts 
at llOoe with a linear relation between 
the two temperatures such that: 

allowable PD = 1100 - Tc 
0.5 
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2N3311 thru 2N3316 (continued) 

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

Characteristic Symbol I Min I Max I Unit I 
OFF CHARACTERISTICS 

Collector-Emitter Breakdown Voltage* BVCEO* Vdc 
(IC = 500 mAdc, IB = 0) 2N3311,2N3314 20 -

2N3312,2N3315 30 -
2N3313,2N3316 40 -

Collector-Emitter Breakdown Voltage* BVCES * Vdc 
(IC = 300 mAdc, V BE = 0) 2N3311,2N3314 30 -

2N3312,2N3315 45 -
2N3313,2N3316 60 -

Collector Cutoff Current ICEO mAdc 
eV CE = 10 Vdc, ~ = 0) 2N3311,2N3314 - 200 

(V CE = 15 Vdc, IB = 0) 2N3312,2N3315 - 200 

(V CE = 20 Vdc, IB = 0) 2N3313,2N3316 - 200 

Collector Cutoff Current ICEX mAdc 
(V CE = 25 Vdc, VBE = 1. 0 Vdc, TC = 100°C) 2N3311,2N3314 - 35 

(VCE =40Vdc, VBE = 1.0Vdc, TC = 100°C) 2N3312,2N3315 - 35 

(V CE = 55 Vdc, VBE = 1. 0 Vdc, TC = 100°C) 2N3313,2N3316 - 35 

Collector-Base Cutoff Current ICBO mAdc 

(V CB = V CB max) - 5.0 

(V CB = 2.0 Vdc, ~ = 0) - 0.3 

Emitter-Base Cutoff Current lEBO mAdc 
(VBE = VBE max' IC = 0) - 4.0 

ON CHARACTERISTICS 
DC Current Gain hFE -

(IC = 500 mAdc, V CB = 2. 0 Vdc) 2N3311 thru 2N3313 - 150 
2N3314 thru 2N3316 - 250 

(IC = 3.0 Adc, V CB = 2.0 Vdc) 2N3311 thru 2N3313 60 120 
2N3314 thru 2N3316 100 200 

Collector-Emitter Saturation Voltage V CE(sat) Vdc 
(IC = 3.0 Adc, IB = 300 mAdc) - 0.1 

Base-Emitter Voltage VBE(on) Vdc 
(IC = 3.0 Adc, V CE = 2.0 Vdc) 2N3311 thru 2N3313 - 0.6 

2N3314 thru 2N3316 - 0.5 

DYNAMIC CHARACTERISTICS 
Common Emitter Cutoff Frequency f kHz 

(IC = 3.0 Adc, V CE = 2.0 Vdc) 
(lie 

1.0 -
Small Signal Current Gain hfe -

(IC = 3.0 Adc, V CE = 2.0 Vdc, f = O. 5 kHz) 2N3311 thru 2N3313 30 90 
2N3314 thru 2N3316 40 120 

*To avoid excessive heating of the collector junction, perform these tests with an oscilloscope. 
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2N3311 thru 2N3316 (continued) 
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2N3312. 2N3315 (25 f,LS to 5 ms pulse) 

Ie PEAK 

40 

~ 8 0.5 I----t----t---+---~l--+_--__i 

~ 0.4 1---+---+---+---+"'-+---1 
0.3 1---1----1---+---+--'1--+---1 

0.2 I---+---+---+---+_-t---j---__i 

0.1 L-__ L-_--' __ --l. __ --J.._L--.L.. __ ..j 

o 10 20 30 40 50 60 

Ve" COLLECTOR·EMITTER VOLTAGE (VOLTSI 

SAFE OPERATING AREA 

The Safe Operating Area Curves indicate the Ic-V CE limits 
below which the devices will not go into secondary break­
down, As the safe operating are~s shown are independent of 
temperature and duty cycle. these curves can be used as long 
as the average power derating curve is also taken into con­
sideration to insure operation below the maximum junction 
temperature. 

2N3313. 2N3316 (25 f,LS to 5 ms pulse) 
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TEMPERATURE CHARACTERISTICS 
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DC TRANSCONDUCTANCE versus CASE TEMPERATURE 
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