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MAXIMUM RATINGS 2N32 1 A*
2N3250 5 4
Rating Symbol [ 2N3251 2N3251A | Unit

Collector-Emitter Voltage VCEO —40 - 60 Vdc c¢3E1§2‘-_:_)g' ZSOLYELEE) 1
Coliector-Base Voltage VCBO —50 -60 Vde
Emitter-Base Voltage VEBO -5.0 Vdc 3 Collector
Collector Current ic —200 mAdc
Total Device Dissipation @ Tp = 25°C Pp 0.36 Watt 2

Derate above 25°C 2,06 mwW/C Base
Total Device Dissipation @ T¢ = 25°C Pp 1.2 Watts

Derate above 25°C 6.9 mwW/rC 3 1 Emitter

2
Operating and Storage Temperature TJr Tstg °C J
—65 to +200
Temperature Range GENERAL PURPOSE
TRANSISTORS
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit PNP SILICON

Thermal Resistance, Junction to Ambient RoJA 486 C/W *2N3251A is a Motorola
Thermal Resistance, Junction to Case RgJC 146 °CIW designated preferred device.

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

Characteristic Symbol Min Max Unit
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage(1) 2N3250, 2N3251 V(BR)CEQO —40 — Vdc
(Iic = —10 mAdc) 2N3251A - 60
Collector-Base Breakdown Voltage 2N3250, 2N3251 V(BR)CBO -50 E— Vde
{lc = —10 uAdc) 2N3251A —-60
Emitter-Base Breakdown Voltage V(BR)EBO -5.0 - vde
I = —10 pAdc)
Collector Cutoff Current ICEX — -20 nA
(VCE = —40 Vdc, VEg = —3.0 Vdc)
Base Cutoff Current gL —_ -50 nAdc
(VCE = —40 Vdc, VEB = —3.0 Vdc)
ON CHARACTERISTICS
DC Forward Current Transfer Ratio hgg —
{ic = —0.1 mAde, Vcg = — 10 Vdc) 2N3250 40 —
2N3251, 2N3251A 380 —
{Ic = —1.0 mAdc, Vg = — 1.0 Vdc) 2N3250 45 —
2N3251, 2N3251A 90 —
{ic = =10 mAdc, Vcg = —1.0 Vdc){1) 2N3250 50 150
2N3251, 2N3251A 100 300
{Ic = =50 mAdc, Vgg = —1.0 Vdc)1) 2N3250 15 —
2N3251, 2N3251A 30 —_
Collector-Emitter Saturation Voltage (1) VCE(sat) Vdc
{Ic = —10 mAdc, Ig = — 1.0 mAdc} —_ -0.25
{Ic = —50 mAdgc, Ig = —5.0 mAdc — -0.5
Base-Emitter Saturation Voltage (1) VBE(sat) Vde
{Ic = —10 mAdgc, Ig = — 1.0 mAdc) -0.6 -09
{lc = —50 mAdc, Ig = —5.0 mAdc) — -1.2
SMALL-SIGNAL CHARACTERISTICS
Current-Gain — Bandwidth Product 2N3250 T 250 — MHz
{ic = =10 mAdc, VCg = —20 Vdc, f = 100 MHz) 2N3251, 2N3251A 300 -
Output Capacitance Cobo — 6.0 pF
- (Ve = —10Vde, Ig = 0, f = 1.0 MHz)
2 ',g‘@p‘u‘t Capaciatance Cibo — 8.0 pF
1 VEg === 1.0Vdg e = 0, f = 1.0 MHz)
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2N3250 2N3251,A

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

Characteristic Symbo! Min Max Unit
Input impedance 2N3250 hie 1.0 6.0 kohms
(Ic = —1.0mA, Vg = —10V, f = 1.0 kHz) 2N32651, 2N3251A 2.0 12
Voltage Feedback Ratio 2N3250 hre — 10 X 10-4
(lc = —1.0mA, Vcg = —10V, f = 1.0 kHz) 2N3251, 2N3251A — 20
Small-Signal Current Gain 2N3250 hfe 50 200 —
lc = —-1.0mA,Vcg = —10V, f = 1.0 kHz) 2N3251, 2N3251A 100 400
Output Admittance 2N3250 hoe 4.0 40 pmhos
(Ic=—-1.0mA, Vcg = —10V, f = 1.0 kHz) 2N3251, 2N3251A 10 60
Collector Base Time Constant b’Cc — 250 ps
{ic = —10mA,Vcg = ~20V, f = 31.8 MHz)
Noise Figure NF — 6.0 dB
{lc = —100 uA, VCg = —5.0V, Rg = 1.0 kQ, f = 100 Hz}
SWITCHING CHARACTERISTICS
Characteristic Symbeo! Max Unit
Delay Time {Vcc = —3.0Vde, VB = +0.5 Vde id 35 ns
Rise Time lc = —10mAde, Igq = —1.0mA) tr 35 ns
Storage Time lc = —10 mAdc, Ig1 = Ig1 = —1.0 mAdc) 2N3250 ts 175 ns
Ve = -3.0V) 2N3251, 2N3251A 200
Fall Time tf 50 ns

(1) Pulse Test: PW = 300 us, Duty Cycle = 2.0%.

500

SWITCHING TIME CHARACTERISTICS

FIGURE 1 — DELAY AND RISE TIME
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FIGURE 2 — STORAGE AND FALL TIME
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AUDIO SMALL-SIGNAL CHARACTERISTICS
NOISE FIGURE VARIATIONS
(Vg = 6.0V, Ta = 25°C)

2N3250 2N3251,A

FIGURE 3 — FREQUENCY FIGURE 4 — SOURCE RESISTANCE
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h PARAMETERS
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FIGURE 7 — VOLTAGE FEEDBACK RATIO FIGURE 8 — INPUT IMPEDANCE
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2N3250 2N3251,A

hrg, NORMALIZED CURRENT GAIN

Ve, COLLECTOR-EMITTER VOLTAGE (VOLTS)
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FIGURE 9 — NORMALIZED CURRENT GAIN CHARACTERISTICS
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FIGURE 10 — COLLECTOR SATURATION REGION
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This graph shows the effect of base current on collector current 3o 1s the
—08 current gain of the transistor at 1 valt, and S (forced gain) 1s the ratio of Ic/lgr
: in a circwt EXAMPLE- For type 2N3251, estimate a base current (Igg) to insure
saturation at a temperature of 25°C and a collector current of 10mA
Observe that at [c = 10mA an overdnive factor of at least 2 5 1s required to
04 drive the transistor welt into the saturation region From Figure 1, it 1 seen that
e —E0mA heg @ 1 volt 1s typically 167 (guaranteed imits from the Table of Characteristics
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2N3250 2N3251,A

FIGURE 13 — fT AND rp’Cg versus Ig FIGURE 14 — 30 MC EQUIVALENT CIRCUIT
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FIGURE 15 — JUNCTION CAPACITANCE FIGURE 16 — CHARGE DATA
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