MAXIMUM RATINGS

Rating Symbol Value Unit
Collector-Emitter Voltage VCEO 40 Vdc
Collector-Base Voltage VCBO 75 Vdc
Emitter-Base Voitage VEBO 6.0 Vdc
Collector Current — Continuous Ic 600 mAdc
Total Device Dissipation wt Tp = 25°C Pp 625 mw
Derate above 25°C 5.0 mW.°C
Total Device Dissipation (v T = 25°C Pp 1.5 Watts
Derate above 25°C 12 mw:*C
Operating and Storage Junction TJ. Tstg ~56t0 +1560 C
Temperature Range
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Ambient RgJa 200 CW
Thermal Resistance, Junction to Case RgJc 83.3 "CW

P2N2222A

CASE 29-04, STYLE 17
TO-92 (TO-226AA)

1 Coftectsr
2
Base
3 Emutter
AMPLIFIER TRANSISTORS
NPN SILICON

ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted.)

Refer to MPS2222 for graphs.

Characteristic Symbol Min Max l Unit j

OFF CHARACTERISTICS

Coliector-Emitter Breakdown Voltage V(BRICEO 40 — Vdce
(Ic = 10 mAdc, Ig = 0}

Collector-Base Breakdown Voltage V{BRICBO 75 —_ Vdc
{ic = 10 pAdc, Ig = 0)

Emitter-Base Breakdown Voltage V(BRIEBO 6.0 — Vde
{Ig = 10 uAdc, Ig = 0)

Collector Cutoff Current ICEX — 10 nAdc
(VcE = 60 Vdc, VEB(off) = 3.0 Vdc)

Collector Cutoff Current icBO uAdc
{Vcg = 60 Vdc, Ig = 0) — 0.01
(VB = 60 Vdc, Ig = 0, TA = 150°C) — 10

Emitter Cutoff Current lEBO - 10 nAdc
(VEg = 3.0 Vdc, I = 0)

Collector Cutoff Current ICEQ — 10 nAdc
(Veg = 10V)

Base Cutoff Current IBEX — 20 nAdc
(VCE = 60 Vdc, VEB(off) = 3.0 Vdc)

ON CHARACTERISTICS

DC Current Gain hFg -
{ic = 0.1 mAdc, Vg = 10 Vdc) 35 -
{Ilc = 1.0 mAdc, VGg = 10 Vdc) 50 —
{lc = 10 mAdc. Vce = 10 Vdc) 75 —_
{ic = 10 mAdc, VCE = 10 Vdc, T = -55°C) 35 —
{ic = 150 mAdec, VCg = 10 Vdcl(1) 100 300
{Ic = 150 mAdc, VCg = 1.0 Vdc}{1) 50 —_
{Ic = 500 mAdc, VG = 10 Vdc)(1} 40 —

Collector-Emitter Saturation Voltage(1) VCE(sat) Vdc
{lc = 150 mAdc, g = 15 mAdc) — 0.3
{lc = 500 mAdc, |g = 50 mAdc) — 1.0

Base-Emitter Saturation Voltage(1) VBE(sat) Vdc
{Ic = 150 mAdc, Ig = 15 mAdc) 0.6 1.2
(Ic = 500 mAdc, Ig = 50 mAdc) — 2.0

MOTOROLA SMALL-SIGNAL TRANSISTORS, FETs AND DIODES

2-408




P2N2222A

ELECTRICAL CHARACTERISTICS (continued) (T = 25°C uniess otherwise noted.)

Characteristic Symbol | Min | Max | Unit
SMALL-SIGNAL CHARACTERISTICS
Current Gain — Bandwidth Product(2) fr | 300 — MHz
{Ic = 20 mAdc, Vcg = 20 Vdc, f = 100 MHz) F
Output Capacitance Cobo — 8.0 pF
(Vep = 10Vde, g = 0, f = 1.0 MHz2)
input Capacitance Cibo — 25 pF
(VER = 05 Vdc,ic = 0, f = 1.0 MHz)
fnput impedance hie k)
fic = 1.0 mAdc, VCE = 10 Vdc, f = 1.0 kHz) 2.0 8.0
tc = 10 mAdc, VCg = 10 Vde, f = 1.0 kHz) 0.25 1.25
Voltage Feedback Ratio hre X10-4
{Ig = 1.0 mAdc, Vgg = 10 Vdc, f = 1.0 kHz) — 8.0
{Ic = 10 mAdc, VCg = 10 Vdc, f = 1.0 kHz) - 4.0
Small-Signal Current Gain hfe —
lic = 1.0 mAdc, VCg = 10 Vdc, f = 1.0 kHz) 50 300
{ic = 10 mAdc, VG = 10 Vdc, f = 1.0 kHz) 75 375
QOutput Admittance hge umhos
{Ic = 1.0 mAdc, Veg = 10 Vde, f = 1.0 kHz) 5.0 35
(Ic = 10 mAdc, Vg = 10 Vde, f = 1.0 kHz) | 2 200
Collector Base Time Constant rb'C¢ — 150 ps
(IE = 20 mAdc, Vgg = 20 Vdc, f = 31.8 MHz)
Noise Figure (ic = 100 pAdc, Ng — 4.0 d8
Ve = 10Vde, Rg = 1.0k, f = 1.0 kHz) |
SWITCHING CHARACTERISTICS
Delay Time (Ve = 30 Vdc, VBE(off) = —20V, f td — 10 ns
Rise Time Ic = 150 mAdc, Ig1 = 15 mAdc) (Figure 1} | t — 25 ns
Storage Time {Vge = 30 Vdc, Ic = 150 mAdc, tg — 225 ns
Fall Time Ig1 = Ig2 = 15 mAdc) (Figure 2} tf — 60 ns
{1) Pulse Test. Pulse Width =: 300 ps Duty Cycle = 2 O- (21 fT 15 defined as the frequency at which ‘hfglextrapolates to urity

SWITCHING TIME EQUIVALENT TEST CIRCUITS

FIGURE 1 — TURN-ON TIME FIGURE 2 — TURN-OFF TIME
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