MAXIMUM RATINGS

2N4014

Rati Symbol 2N4014 Unit
T o———— ymoo V“ CASE 22-03, STYLE 1
ollector-Emitter Voltage VCEO 40 dc TO-18 {TO-206AA)
Collector-Base Voltage VeBO 80 Vde
Emitter-Base Voltage VEBO 6.0 Vde
Collector Current — Continuous Ic 1.0 Adc
— Peak 20 3 Collector
Total Device Dissipation @ Ta = 25°C Pp 05 Watts
Derate above 25°C 2.86 mW/rC 2
B
Total Device Dissipation @ Tc = 25°C Pp 1.4 Watts ase
Derate above 25°C 8.0 mwW/C a
- 29 1 Emutter
Operating and Storage Junction TJ, Tstg | —65t0 +200 °C
Temperature Range
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit SWITCHING TRANSISTOR
Thermal Resistance, Junction to Ambient ReJa 350 °CW NPN SILICON
Thermal Resistance, Junction to Case ReJC 125 CW
ELECTRICAL CHARACTERISTICS (TA = 25°C unless otherwise noted.)
Characteristic | Symbol Min Typ Max Unit
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage {1) V(BR)CEO 40 - - Vdc
(lc = 10 mAdc, Ig = 0)
Collector-Emitter Breakdown Voltage V(BR)CES 80 — — Vde
¢ = 10 pAdc, VR = 0}
Collector-Base Breakdown Voltage V{BR)CBO 80 — — Vdc
{ig = 10 pAdc, Ig = 0)
Emitter-Base Breakdown Voltage V(BR)EBO 6.0 - —_ Vde
{lg = 10 pAdc, Ic = 0}
Collector Cutoff Current lceo pAde
(VcB = 60 Vdc, Ig = 0) —_ 0.12 1.7
(VCB = 60 Vdc, Ig = 0, TA = 100°C) - — 120
Collector Cutoff Current IcEs —_ 0.15 10 pAde
(VCE = 80 Vdc, VEg = 0}
ON CHARACTERISTICS(1)
DC Current Gain hre —_
(Ic = 10 mAdc, Vcg = 1.0 Vdc) 30 — —
(lc = 100 mAdc, Vg = 1.0 Vdc) 60 — 150
(Ic = 100 mAde, Vg = 1.0 Vde, Tp = —55°C) 30 — -
{Ic = 300 mAdc, Vo = 1.0 Vdo) 40 — —
{lc = 500 mAdc, Vcg = 1.0 Vdc) 35 — —
{ic = 500 mAdc, Vog = 1.0 Vdc, Ta = —55°C) 20 — —
{Ic = 800 mAdc, Vg = 2.0 Vde) 20 — —
{lc = 1.0 Adc, VCE = 5.0 Vdc) 25 — —
(continued)
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2N4014

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

Characteristic Symbol Min Typ Max Unit
Collector-Emitter Saturation Voltage VCE(sat) Vde
{Ic = 10 mAdc, Ig = 1.0 mAdc} — 0.17 0.25
{lc = 100 mAdc, Ig = 10 mAdc) — 0.19 0.26
{lc = 300 mAdc, Ig = 30 mAdc) —_ 0.26 0.40
{Ilc = 500 mAdc, I = 50 mAdc) —_ 0.30 0.52
(Ic = 800 mAde, Ig = 80 mAdc) — 0.43 0.80
{ic = 1.0 mAdc, 1g = 100 mAdc} — 0.55 0.95
Base-Emitter Saturation Voltage VBE(sat) Vdc
(Ic = 10 mAdc, Ig = 1.0 mAdc) —_ - 0.76
(ic = 100 mAdg, Ig = 10 mAdc) — — 0.86
(Ilc = 300 mAdc, Ig = 30 mAdc) - — 1.1
(lc = 500 mAdc, Ig = 50 mAdc) 0.8 — 1.1
{lc = 800 mAdc, Ig = 80 mAdc) — — 15
{lc = 1.0 Adc, Ig = 100 mAdc) — — 1.7
SMALL-SIGNAL CHARACTERISTICS
Current-Gain — Bandwidth Product{2) T 300 — — MHz
{Ic = 50 mAdg, VcE = 10 Vdc, f = 100 MHz)
Output Capacitance Cobo — — 10 pF
(Vg = 10 Vde, Ig = 0, f = 1.0 MH2)
Input Capacitance Cibo — — 55 pF
(VEg = 0.5 Vdc, Ic = 0, f = 1.0 MHz)
SWITCHING CHARACTERISTICS
Delay Time (Vee = 30 Vvdc, VRE(off) = 3.8 Vdc, td — 5.0 10 ns
A Ic = 500 mAdc, g7 = 50 mAdc)
Rise Ti C + 181 t —
ise Time (Figures 8,10) r 15 30
Storage Time (Ve = 30 Vdc, Ic = 500 mAde, tg — 30 50 ns
" Ig1 = Ig2 = 50 mAdc)
F po—
all Time {Figures 8,10) tf 20 25 ns
Turn-On Time {Vce = 30 Vdc, VBE(gff) = 3.8 Vdc, ton — 20 35 ns
Ic = 500 mAdc, g1 = 50 mAdc}
{Figures 8, 10)
Turn-Off Time {Vee = 30 Vdc, I = 500 mAdc, toff — 50 60 ns
Igt = Ig2 = 50 mAdc)
(Figures 9, 10)

(1) Pulse Test: Pulse Width = 300 ps, Duty Cycle = 1.0%.
(2) fr = |hfe| * frgst.

FIGURE 1 — ACTIVE-REGION SAFE OPERATING AREA
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TYPICAL DC CHARACTERISTICS

FIGURE 2 — DC CURRENT GAIN FIGURE 3 — “ON” VOLTAGES
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FIGURE 4 — COLLECTOR SATURATION REGION FIGURE 5 — TEMPERATURE COEFFICIENTS
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TYPICAL DYNAMIC CHARACTERISTICS
FIGURE 6 — CURRENT-GAIN — BANDWIDTH PRODUCT FIGURE 7 — CAPACITANCE
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FIGURE 8 — TURN-ON TIME

FIGURE 9 — TURN OFF TIME
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FIGURE 10 — SWITCHING TIME TEST CIRCUIT
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FIGURE 11 — COLLECTOR CUTOFF CURRENT
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