
2N3304 (SILICON) 

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

CASE 22 
(TO·18) 

Collector connected to cese 

MAXIMUM RATINGS 

Rating 

Collector-Emitter Voltage 

Collector-Base Voltage 

Emitter-Base Voltage 

Total Device Dissipation @ T A 

Derate above 25°C 

Total Device Dissipation @ T C 

Derate above 1000C 

Operating & Storage Junction 
Temperature Range 

Symbol 

VCEO 

VCB 

VEB 

= 25°C PD 

= 100°C PD 

TJ, Tstg 

2-488 

Value Unit 

6.0 Vdc 

6.0 Vdc 

4.0 Vdc 

300 mW 

1. 72 mWjOC 

500 mW 

5.0 mWjOC 

-65 to .. 200 °c 



2N3304 (continued) 

ELECTRICAL CHARACTERISTICS IT A = 25°C unless otherwise noted) 

CharacJeristic 

OFF CHARACTERISTICS 
Collector-Emitter Sustainil1l Yoltage (" 

(Ie • 10 mAde, 18 • 0) 

Collector-Emitter Breakdown Voltage 
(lC' 100#Adc, V8E • 0) 

Collector-Base Breakdown Voltage 
(Ic' 100#Ade, IE • 0) 

Emitter-Base SreakdoWD Voltale 
(IE' 100#Adc, Ie • 0) 

Collector-Cutoff Current 
(VCE • 3 Vde, V8E' 0) 

(VeE = 3 Vdc, VSE '" 0, TA '" +1250 C) 

Base Current 
(VCE • 3 Vde, V8E • 0) 

ON CHARACTERISTICS 
DC Curren. Gain C II 

(Ie • I mAde, VCE • 0.5 Vde) 

(Ie • 10 mAde, VCE • 0.3 Vde, TA •• 55OC) 

(Ie = 10 mAde, VeE'" 0.3 Vdc) 

(lc • 50 mAde, VCE • 1.0 Vde) 

Collector-Emitter Saturation Voltage 
(Ie • I mAde, 18 • 0.1 mAde) 

(.Ie '" 10 mAde. IS"" 1 mAde. T A'" + 1250(:) 

(Ie '" 10 mAde, IS '" 1 mAde) 

(Ie = 50 mAde, IS '" 5 mAde) 

Base-Emitter Saturation Voltage 
(lc • I mAde, 18 • 0.1 mAde) 

(Ie • 10 mAde, '8' I mAde) 

(lC = SO mAde, IS '" 5 mAde) 

OYNAMIC CHARACTERISTICS 

Current-Gain-Bandwidth Product 
<Ie = 10 mAde, VeE = 5 Vdc, f = 100 MHz) 

Output Capacitance 
(VC8 • 5 Vde. IE • 0," 140 kHz) 

Input Capacitance 
(V8E • 0.5 Vde, Ie • 0, ,. 140 kHz) 

Turn ... On Time (Figure 1) 
(Vee;; 1.5 Vdc. Vas = 6 Vdc, Ie "" 10 mAde, 
]Bl '" ]B2 '" 0.5 mAde) 

Turn-ott Time (Figure 1) 
(V cc '" 1.5 Vde, IC '" 10 mAde, ]81 = ]82 = 0.5 mAde) 

Charge-Storage Time (Figure 2) 
Uc '" 10 mAde, VCC '" 3 Vdc, ]SI '" ]82 '" 10 mAde) 

f 1) Pulse Test: Pulse Width '" 300 /.Ls; Duty Cyele = 2% 

Symbol 

BVCEO(SU8) 

8VCES 

8VCBO 

BVEBO 

IcES 

18 

bn 

VCE{ ... ) 

'T 

Cob 

C1b 

Ion 

lot, 

Is 

Min 

6,0 

6.0 

6.0 

4 •. 0 

-
-
-

15 

12 

30 

20 

0.7 

0.8 

500 

Max 

-

-
-

0.01 

10 

10 

120 

0.15 

0.23 

0.18 

0.5 

0,8 

1.0 

1.5 

3.5 

3.S 

80 

80 

30 

Unit 

Vde 

Vde 

Vde 

Vdc 

~Adc 

nAde 

Vde 

Vde 

MHz 

pF 

pF 

nz 

nB 

nz 

FIGURE I - TUIII·OI & TURN.fIFF TIME TtST CIRCUIT FIGURE 2 - CIIAlI8E·STOtIA8E TIME TEST r.!RCUIT 

V,. = 5.0V 
Pulse Width > lOOns 
~.~5O!l 
~.~<1.0ns 

V •• =-6V 

5kll 

5kll 

Vee =-1.5V 

13111l 

TO SAMPLING SCOPE 
IiI ~ lookQ 
tr < I.Ons d:l-ro.IW 

Pulse Width > lOOns 511l 
1 .. =5O!l 
~"'l.Ons 

2-489 

V ... -lOY 

51111l 

Vco=-3V 

... "( 1 
TO SAMPLING SCOPE 
111~loolcQ 
~<1.0ns 


