23304 (siLicon)

PNP silicon annular transistor designed for low-
level, high-speed switching applications.

CASE 22
(TO-18)

Collector connected to case

MAXIMUM RATINGS

Rating Symbol Value Unit
Collector-Emitter Voltage VcEo 6.0 Vde
Collector-Base Voltage VeB 6.0 Vdce
Emitter-Base Voltage VEB 4.0 Vdc
Total Device Dissipation @ Tp = 25°C Pp 300 mW

Derate above 25°C 1.72 mw/°C
Total Device Dissipation @ Tc = 100°C PD 500 mw

Derate above 100°C 5.0 mW/°C
Operating & Storage Junction Ty, Tstg -65 t0*200 oc

Temperature Range
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2N3304 (continued)

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

Characteristic

Symbol

Min Unit

OFF CHARACTERISTICS

Collector -Emitter Sustaining Voltage (1)
(IC =10 mAdc, lB =0)

BVCEO(sus)

Vde
6.0

Collector- Emitter Breakdown Voltage
(ic = 100 uAdc, Vgg = 0)

BVcEgs

Collector-Base Breakdown Voltage
(Ic = 100uAde, Ig = 0)

Bvcw

Vde

Emitter-Base Breakdown Voltage
(Ig = 100 Ade, I¢ = 0)

BVEBO

Vde

Collector-Cutoff Current
(Vcg = 3 Vde, Vgg = 0)
(VCE =3 Vde, Vpg = 0, Ty = +125°C)

Adc
- 0.01 s

— 10

Base Current
(Vo =3 Vde, Vgg = 0)

ON CHARACTERISTICS

DC Current Gain (1)
(Ic = 1 mAde, Vg = 0.5 Vdc)

(ic = 10 mAdc, Vcg = 0.3 Vde, Ty = ~55°C)
(Ic = 10 mAde, Vg = 0.3 Vdc)

(ic = 50 mAde, Vcg = 1.0 Vde)

hrg

15 p—
12 —

Collector-Emitter Saturation Voltage
(Ic = 1 mAdc, Ig = 0.1 mAdc)

(Ic = 10 mAde, Ig = 1 mAdc, Tp = +125°C)
(Ic = 10 mAdc, Ig = 1 mAdc)
(Ic = 50 mAdc, Ig = 5 mAdc)

VCE(sat)

Vde
_ 0.15

-— 0.23
_ 0.16

Base-Emitter Saturation Voltage
(Ic = 1 mAdc, Ig = 0.1 mAdc)

(I = 10 mAdc, Ip = 1 mAdc)
(Ic = 50 mAde, Ig = 5 mAdc)

VBE(sat)

Vde
0.7

0.8

0.8
1.0
15

DYNAMIC CHARACTERISTICS

Current-Gain—Bandwidth Product
{Ic = 10 mAde, Vo = 5 Vde, f = 100 MHz)

MHz
500 —_—

Output Capacitance
(Vep = 5Vde, Ig = 0,1 = 140 kHz)

pF

Input Capacitance
(Vgg = 0.5 Vde, Ic = 0, f = 140 kHz)

pF

Turn-On Time (Figure 1)
(Vee = 1.5 Vde, Vgp = 6 Vdc, Ic = 10 mAdc,
Ipy = Ipg = 0.5 mAdc)

Turn-Off Time (Figure 1)
(VCC = 1.5 vde, Ic = 10 mAde, Ig; = Ip2 = 0.5 mAdc)

ns

Charge-Storage Time (Figure 2)
(Ic = 10 mAdc, Ve = 3 Vdc, Ig) = Igg = 10 mAdc)

(1) pulse Test: Pulse Width = 300 us; Duty Cycle = 2%
FIGURE 1 — TURN-ON & TURN-OFF TIME TEST CIRCUIT

Vg =6V Ve =-15V

5kQ 1300

TO SAMPLING SCOPE
Z,, = 100k
t. <10ns

R nd
Vin = 5.0V
Pulse Width > 100 ns

L = 50Q
t.t<10ns sie
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FIGURE 2 - CHARGE-STORAGE TIME TEST F'RCUIT
Veg= —10V

o Vec=-3V
0.14F

1

|

10 SAMPLING SCOPE
7= 100k
t < 10ns




