
2N277 (GERMANIUM) 

2N278 
2N173 
2N1099 

~ 
CASE 5 i lIIl ~ 
(TO-36) 

PNP germanium power transistors for general pur
pose power amplifier and switching applications. Pow
er and temperature ratings exceed EIA registration. 

MAXIMUM RATINGS 

Rating Symbol 2N277 2N278 2N173 2N1099 Unit 

Collector-Base Voltage VCB 40 50 60 80 Vdc 

Emitter-Base Voltage VEB 20 30 40 40 Vdc 

Emitter Current-Continuous IE 15 Adc 

Base Current IB 4.0 Adc 

Total Device Dissipation @ T C = 250 C PD 170 Watts 

Derate above 250 C 2.0 W/oC 

Operating and storage Junction T J' Tstg °c 
Temperature Range -65 to +110 

THERMAL CHARACTERISTICS 

Characteristic Symbol Max Unit 

Thermal ReSistance, Junction to Case 9JC 0.5 °C/W 
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The Safe Operating Area Curves indicate Ie -
V CE 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. 

coutcTOR.£MITT£R VOLTAGE (VOLTS) COWCTOft-EMITTtR 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. 
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2N277, 2N278, 2N173, 2Nl099 (continued) 

ELECTRICAL CHARACTERISTICS ITe = 250 e unless otherwise noted) 

Characteristic Symbol Minimum Typical Maximum Unit 

Collector-Base Cutoff Current ICBO /LA 

VCBO = 2V - 100 -

Collector-Base Cutoff Current ICBX rnA 
VEB = 1.5 V, VCB = 40 V 2N277 - 2.0 8.0 

50 2N278 - 2.0 8.0 
60 2N173 - 2.0 8.0 
80 2N1099 - 2.0 8.0 

Emitter-Base Cutoff Current lEBO rnA 
VEBO = 20 V 2N277 - 1.0 8.0 

30 2N278 - 1.0 8.0 
40 2N173 - 1.0 8.0 
40 2N1099 - 1.0 8.0 

Collector- Base Cutoff Current ICBO rnA 

VCSO = 40 V, 71°C 2N277 - - 15 
50 2N278 - - 15 
60 2N173 - - 15 
80 2NI099 - - 15 

Collector-Emitter Voltage BVCES* Vdc 
IC = 300 rnA, VEB = 0 2N277 40 - -

2N278 45 - -
2N173 50 - -
2N1099 70 - -

Collector-Emitter Voltage BVCEO* Vdc 
Ie = 1 Amp, IB = 0 2N277 25 - -

2N278 30 - -
2N173 45 - -
2N1099 55 - -

Floating Potential Vfl volt 
IE = 0, VCB = 40 V 2N277 - 0.15 1.0 

50 2N278 - 0.15 1.0 
60 2N173 - 0.15 1.0 
80 2N1099 - 0.15 1.0 

Current Gain hFE -
Ie = 5 Amp, VCB = 2V 35 - 70 

Ie = 12 Amp, VCB = 2V - 25 -

Base- Emitter Voltage VBE Vdc 
Ie = 5 Amp, V CB = 2V 2N277 - 0.65 -

2N278 - 0.65 -
2N173 - 0.65 -
2N1099 - 0.65 0.9 

Saturation Voltage VCE(SAT) 
Vdc 

Ie = 12 Amp, IB = 2 Amp 2N277 - 0.3 -
2N278 - 0.3 1.0 
2N173 - 0.3 1.0 
2N1099 - 0.3 0.7 

Common-Emitter Current Amplification f kHz 
Cutoff Frequency 

ae 

Ie = 5 Amp, VCE = 6V 0.3 10 -

Rise Time tr /Ls 
"on" Ie = 12 Adc, - 15 -
IS =2 Adc, VCE = 12 V 

Fall Time tf /LS 
"off" IC = 0, - 15 -
VES = 6 V, REB = 10 Ohms 

* To avoid excessive heating of the collector junction, perform these tests with the sweep method. 
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2N277, 2N278, 2N173, 2Nl099 (continued) 
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