on3902 NPN (SILICON)

9157

HIGH VOLTAGE NPN SILICON TRANSISTORS

® High Collector-Emitter Voltage — Vcgx = 700 Vdc
® Excellent DC Current Gain —
hgg = 10 (Min) @ Ic = 2.5 Adc
® [ow Collector-Emitter Saturation Voltage —
VCE(sat) = 0.8 Vdc (Max).@ Ic = 1.0 Adc

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

3.5 AMPERE

POWER TRANSISTORS
NPN SILICON

400 and 500 VOLTS
100 WATTS

*MAXIMUM RATINGS

Rating Symbol | 2N3902 | 2N5157 Unit
Collector-Emitter Voltage VCEO 400 500 Vdc
Collector-Emitter Voltage VCEX 700 Vdc
Emitter-Base Voltage VEB 5.0 l 6.0 Vdc
Collector Current — Continuous Ic 35 Adc
Base Current Ig 2.0 Adc
Total Device Dissipation @ T¢ = 75°C Pp 100 Watts

Derate above 75°C 1.33 w/ec
Operating Junction Temperature Range Ty -65 to +150 oc
Storage Temperature Range Tstg -65 to +200 oc
THERMAL CHARACTERISTICS

Characteristic Symbol Max Unit
Thermal Resistance, Junction to Case 8Jc 0.75 oc/w

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

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

I Characteristic Symbol Min ] Max l Unit
OFF CHARACTERISTICS
Collector-Emitter Sustaining Voltage VCEO(sus) Vde
(I¢ = 100 mAdc, Ig = 0) (See Figure 12) 2N3902 325 -
2N65157 400 —~
Collector-Emitter Breakdown Voitage BVCER 500 - Vdc
(Ic = 3.5 Adc, Rgg = 10 Ohms) (See Figure 12) 2N5157
Collector Cutoff Current ICEO mAdc
(VCE =400 Vdc, I1g = 0) 2N3902 0.25 -
(Vce =500 Vdc, Ig = 0) 2N5157 0.25 -
Collector Cutoff Current ICEX mAdc
(VCE = 700 Vde, Veg(off) = 1.5 Vdc) 2N3902 - 25
2N5157 - 0.5
(Vce =400 Vdc, VEg(off) = 1.5 Vdc, T¢ = 125°C) Both Types - 05
Emitter Cutoff Current lEBO mAdc
(Vgg = 5.0 Vdc, I = 0) 2N3902 - 5.0
(Vgg = 6.0 Vidc, I = 0). 2N5157 - 5.0

ON CHARACTERISTICS(1)

DC Current Gain heg -
(I¢ = 1.0 Ade, Vg = 5.0 Vdc) 2N3902,2N5157 30 90
(I¢ = 2.5 Adc, Vcg = 5.0 Vdc) 2N3902,2N5157 10 -
(Ic=1.0Adc, Vcg =5.0 vdc, Tc = -55°C) 2N5157 10 -
Collector-Emitter Saturation Voltage VCE (sat) Vdc
(Ic = 1.0 Adc, Ig = 0.1 Adc) 2N3902,2N5167 - 0.8
(Ic = 2.5 Adc, Ig = 0.5 Adc) 2N3902 - 25
(Ic = 3.5 Adc, 1g = 0.7 Adc) 2N5157 - 25
Base-Emitter Saturation Voltage VBE (sat) Vdc
(Ic =1.0 Adc, Ig = 0.1 Adc) 2N3902,2N5157 - 1.5
(Ic = 2.5 Adc, Ig = 0.5 Adc) 2N3902 - 2.0
(Ic =3.5 Adc, Ig = 0.7 Adc) 2N5157 - 2.0

DYNAMIC CHARACTERISTICS

Current-Gain—Bandwidth Product fT MHz
(Ic =0.2 Adc, Vg = 10 Vdc) 2N3902 28 -
(Ic =0.2 Adc, Vg = 12 Vdc) 2N5157 2.8 -

Output Capacitance Cob - 150 pF
(Veg =20 Vdc, Ig = 0, f = 1.0 MHz) 2N5157

SWITCHING CHARACTERISTICS

Turn-On Time ton - 08 us
(Ve =125 Vdce, Ic=1.0 Adc, Ig1 =0.1 Adc) 2N5157

Turn-Off Time toff - 1.7 us
(Ve = 126 Vdc, Ic = 1.0 Adc, Ig1 =0.1 Adc, g3 =0.5 Adc) 2N5157

*Indicates JEDEC Registered Data
(1)Pulse Test: Pulse Width< 300 us, Duty Cycle <2.0%.
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2N 3902, 2N5157 (continued)

FIGURE 4 — THERMAL RESPONSE
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2N 3902, 2N5157 (continued)

hrg, DC CURRENT GAIN

Ic,COLLECTOR CURRENT (1A)

1¢,COLLECTOR CURRENT (mA)

FIGURE 8 —DC CURRENT GAIN

FIGURE 9 —“ON"” VOLTAGES
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FIGURE 12 — COLLECTOR-EMITTER SUSTAINING VOLTAGE TEST CIRCUITS AND LOAD LINES
500 TEST #1 40
RL D e ey S I O P
400 oy = £ .0 VCER(sus) IS ACCEPTABLE
- < WHEN VCE>500V@Ic=35A
=
300 =
= |
© 20
b [}
200 o 2N5157 Only
VCEO(sus) IS ACCEPTABLE WHEN 2 |
| VGE>RATED VOLTAGE@Ig=100mA_| = /
o
10
100 $—t—ty R S 4
— B 300 et
aNss0—p 1 60V v v
2N5157~—=+ JI 1 /
0 IR . 1|1} —0 0
0 100 20 %0 40 so0 'eST# Fran ¥ O™ yog g 100 200 300 400 500
VCE, COLLECTOR-EMITTER VOLTAGE (VOLTS) :g: ;g VGE, COLLECTOR-EMITTER VOLTAGE (VOLTS)
L=10mH

2—-654





