
2N3209 (SILICON) 

PNP SILICON ANNULAR TRANSISTOR 

designed for medium·speed saturated switching applications. 

• Low Collector· Emitter Saturation Voltage -
VCE(sat) = 0.15 Vdc (Max) @ IC = 10 mAdc 

• Low Output Capacitance -
Cob = 5.0 pF (Max) @ VCB = 5.0 Vdc 

• DC Current Gain Specified - 10 mAdc to 100 mAdc 

*MAXIMUM RATINGS 

Rating Svmbol Value 

Collector-Emitter Voltage VCEO 20 

Collector-Base Voltage VCB 20 

Emitter-Base Voltage VEB 4.0 

Collector Current IC 200 

Total Device Dissipation@TA = 2SoC Po 360 
Derate above 2SoC 2.06 

Total Device Dissipation @TC=250C Po 1.2 
Derate above 2SoC 6.85 

Unit 

Vdc 

Vdc 

Vdc 

mAde 

mW 
mW/oC 

Watts 
mW/oC 

Operating and Storage Junction T J,Tstg -65 to +200 °c 
Temperature Range 

'"Indicates JEDEC Registerad Data. 

FIGURE 1 - SWITCHING TIME TEST CIRCUIT 
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To Sampling Scope 
Input Z "'" 100 kn 
Rise Time < 1.0 ns 

Notes: 
(1) Collector Current"'" 30 rnA 
(2) Turn On and Turn Off Base Currents"'" 1.5 rnA 
(3) ton - VBS = +3.0 V, Vin = -7.0 V 
(4) toft - Vas = -4.0 V, Vin '" +6.0 V 

2-437 

PNPSILICON 
TRANSISTOR 

mDiA 

STYLE 1 

Pin 1. Emitter 
2. Base 
3. Collector 0.050 

0.209 
0.230 
DlA F ~o I ~o 

1 
0.500 

J 
0.100 

0.028 
0.048 

To convert to millimeters multiply by 25.4. 
All JEDEC TO-18 dimensions and notes apply. 

Collector Connected to Case 
CASE 22(1) 

TO·18 



2N3209 (continued) 

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

Characteristic Symbol Min Max Unit 

OFF CHARACTERISTICS 

Collector-Emitter Sustaining Voltage( I) VCEO(sus) 20 - Vde 
(lC = 10 mAde, IB = 0) 

Collector-Emitter Breakdown Voltage BVeES 20 - Vde 
(le= 10/lAde, VBE =0) 

Collector-Base Breakdown Voltage BVCBO 20 - Vde 
(lC = 10 /lAde, IE = 01 

Emitter-Base Breakdown Voltage BVEBO 4.0 - Vde 
(IE = 100 /lAde, IC = 0) 

Collector Cutoff Current ICES 
(VCE = 10 Vde, VBE = 0) - 0.080 I'Ade 

(VCE = 10 Vde, VBE = 0, TA = 125°C) - 10 /lAde 

Base Cu rrent IB - 80 nAde 
(VCE = 10 Vde, VBE = 0) 

ON CHARACTERISTICS 

DC Current Gain(l) hFE -
(lC = 10 mAde, VCE = 0.3 Vde) 25 -

(lC = 30 mAde, VCE = 0.5 Vde) 30 120 

(lc = 30 mAde, VCE = 0.5 Vde, T A = -55°C) 12 -
(lc = 100 mAde, VCE = 1.0 Vde) 15 

Collector-Emitter Saturation Voltage( I) VCE(sat) Vde 
(lC = 10 mAde, IB = 1.0 mAde) - 0.15 

(lc = 30 mAde, I B = 3.0 mAde) - 0.2 

(lC = 100 mAde, IB = 10 mAde) - 0.6 

Base-Emitter Saturation Voltage( I) VBE(sat) Vde 
(lC = 10 mAde, IB = 1.0 mAde) 0.78 0.98 

(I C = 30 mAde, I B = 3.0 mAde) 0.85 1.2 

(lC = 100 mAde, IB = 10 mAde) - 1.7 

DYNAMIC CHARACTERISTICS 

Current-Gain-Bandwidth Product(2J IT 400 - MHz 
(lc=30mAde, VCE = 10Vde,l= 100MHz) 

Output Capacitance Cob - 5.0 pF 
(VCB = 5.0 Vde, IE = 0, I = 140 kHz) 

I nput Capacitance Cib - 6.0 pF 
(VEB = 0.5 Vde, IC = 0, I = 140 kHz) 

SWITCHING CHARACTERISTICS (Figure 11 

Turn-On Time ton - 60 ns 
(lC""30 mAde, IBI ",,1.5 mAdel 

Turn-Oil Time toll - 90 ns 
(lC ",,30 mAde, IBI = IB2",,1.5 mAde) 

* Indicates JEDEC Registered Data. 

(1)Pulse Test: Pulse Width = 300 IJ.s, Duty Cycle = 1.0%. 

(2)fT is defined as the frequency at which lhfel extrapolates to unity. 
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