
2N3902 NPN (SILICON) 

2N5157 

HIGH VOLTAGE NPN SILICON TRANSISTORS 

. designed for use in high·voltage inverters, converters, switching 
regulators and line operated amplifiers. 

• High Collector· Emitter Voltage - VCEX = 700 Vdc 

• Excellent DC Current Gain -
hFE = 10 (Min) @ IC = 2.5 Adc 

• Low Coliector·Emitter Saturation Voltage -
VCE(sat) = 0.8 Vdc (Max).@ IC = 1.0 Adc 

*MAXIMUM RATINGS 

Rating Symbol 2N3902 I 2N5157 

Collector-Emitter Voltage VCEO 400 I 500 

Collector-Emitter Voltage VCEX 700 

Emitter-Base Voltage VEe 5.0 I 6.0 

Collector Current - Continuous IC 3.5 

Base Current IS 2.0 

Total Device Dissipation @ T C = 75°C PD 100 
Derate above 75°C 1.33 

Operating Junction Temperature Range TJ -65 to +150 

Storage Temperature Range Tstg -65 to +200 

THERMAL CHARACTERISTICS 

Characteristic Symbol I Max 

Thermal Resistance, Junction to Case 8JC J 0.75 

·Indicates JEDEC Registered Data 
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2N3902, 2N5157 (continued) 

"ELECTRICAL CHARACTERISTICS IT C " 25°C unless otherwise noted) 

Characteristic 

OFF CHARACTERISTICS 

Collector-Emitter Sustaining Voltage 
(lC == 100 mAde, IS =: 0) (See Figure 12) 

Collector-Emitter Breakdown Voitage 

(Ie'" 3.5 Adc, RBE '" 10 Ohms) (See Figure 12) 

Collector Cutoff Current 
(VCE "400 Vdc, IB" 0) 

(VCE "500 Vdc, IB" 0) 

Collector Cutoff Current 

(VCE " 700 Vdc, VEB(off) = 1.5 Vdcl 

(VCE" 400 Vdc, VEB(off) = 1.5 Vdc, TC = 125°C) 

Emitter Cutoff Current 

(VBE = 5.0 Vdc, I C = 0) 

(VBE ·6.0 Vdc, IC = 0). 

ON CHARACTERISTlCS(l) 

DC Current Gain 

(IC = 1.0 Adc, VCE = 5.0 Vdcl 

(IC = 2.5 Adc, VCE = 5.0 Vdc) 

(Ie'" 1.0 Adc, VeE:= 5.0 Vdc, TC:= -55°C) 

Collector-Emitter Saturation Voltage 

II C = 1.0 Adc, I B = 0.1 Adcl 

(IC" 2.5 Ado, IB = 0.5 Adcl 

IIc = 3.5 Adc, IB" 0.7 Adc) 

Base-Emitter Saturation Voltage 

IIC" 1.0 Adc, IB = 0.1 Adc) 

IIC" 2.5 Adc, IB = 0.5 Adc) 

IIc = 3.5 Adc, IS = 0.7 Adcl 

DYNAMIC CHARACTERISTICS 

Current-Gain -Bandwidth Product 

(IC = 0.2 Adc, VCE" 10 Vdcl 

(IC = 0.2 Adc, VCE" 12 Vdcl 

Output Capacitance 
(VCB" 20 Vdc, IE = 0, I = 1.0 MH,I 

SWITCHING CHARACTERISTICS 

Turn-On Time 

(VCC = 125 Vdc, IC = 1.0 Adc, ISl =0.1 Adcl 

Turn-Off Time 
(Vee::: 125 Vdc, Ie::: 1.0 Adc, 181 := 0.1 Adc, 182:= 0.5 Adcl 

*Indlcates JEDEC Registered Data 

(1 )Pulse Test: Pulse WidthS 300 j.1s, Duty Cycle!:: 2.0%. 
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FIGURE 3 - TURN-ON TIME 
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2N3902, 2N5157 (continued) 

FIGURE 4 - THERMAL RESPONSE 
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FIGURE 5 -ACTIVE-REGION SAFE-OPERATING AREA 
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FIGURE 6 -' TURN-OFF TIME 
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There are two limitations on the power handling ability of a 
transistor: junction temperature and secondary breakdown. Safe 
operating area curves indicate Ie-VeE fimits of the transistor that 
must be observed for reliable operation; I.e., the transistor must not 
be subjected to greater dissipation than the curves indicate. 

The data of Figure 5 is based on T J(pk) = 150°C; T C is variable 
depending on conditions. Pulse curves are valid for duty cycles of 
10% provided T J{pkl...s;; 150°C. At high case temperatures, thermal 
limitations will reduce the power that can be handled to values 
lass than the 1 imitations imposed by secondary breakdown. (See 
AN-415) 

FIGURE 7 - CAPACITANCE 
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2N3902, 2N5157 (continued) 

FIGURE B - DC CURRENT GAIN 
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FIGURE 10 - COLLECTOR CUT-OFF REGION 
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FIGURE 9 -"ON" VOLTAGES 
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FIGURE 12-COLLECTOR-EMITTER SUSTAINING VOLTAGE TESTCIRCUITSAND LOAD LINES 
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