MAXIMUM RATINGS

Rating Symbol Value Unit CASE 79-04, STYLE 1
Ccllector-Emitter Voltage Vceo -80 Vdc TO-39 (TO-205AD)
Ccllector-Base Voltage VcBO -80 Vde
Emitter-Base Voltage VEBO -5.0 Vdc
Ccllector Current — Continuous Ic -1.0 Adc 3 Collector
Total Device Dissipation @ Ta = 25°C fp 1.25 Watts

Derate above 25°C 7.15 mW.°C )
Tctal Device Dissipation @ T = 25°C Pp 8.75 Watts Base
Derate above 25°C 50 mw:-C
Operating and Storage Junction Ty Tsyg | —65t0 +200 °C 1 Emitter
Temperature Range
THERMAL CHARACTERISTICS GENERAL PURPOSE
Characteristic Symbol Max Unit TRANSISTORS
Thermal Resistance, Junction to Ambient Rgya 140 CW PNP SILICON
Thermal Resistance, Junction to Case RaJc 20 ‘CW

2N4404
2N4405

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

Characteristic Symbol ] Min Max [ Unit j
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage(1) {ic = —10 mAdc, Ig = 0} V(BRICEQ -80 — Vdc
Collector-Base Breakdown Voltage (Ic = —10 pAdc, Ig = 0) V{BR)CBO -80 — Vdc
Eritter-Base Breakdown Voltage {If = -10 xAdc, Ig = 0} V(BRJEBO -5.0 — Vdc
Collector Cutoff Current {Vcg = 60 Vdc, Ig = 0} IcBO — -25 nAdc
Emitter Cutoff Current (Vgg = —3.0 Vdc, I = 0) lEBO — -25 nAdc
ON CHARACTERISTICS
DC Current Gain hEE —
e = -0.1 mAde, Veg = -5.0 Vdc) 2N4404 30 —
2N4405 75 —
lc = —10 mAdc, Ve = —5.0 Vde)(1) 2N4404 40 —
2N4405 100 —
(lc = —150 mAdc, Vcg = —5.0 Vdci{1) 2N4404 40 120
2N4405 100 300
(lIc = —500 mAdc, VCg = -5.0 Vdc)i1) 2N4404 30 —
2N4405 50 -
Collector-Emitter Saturation Voltage VCE(sat) Vdc
{Ic = —10 mAdc, Ig = - 1.0 mAdc)(1} — -0.15
{Ic = —-150 mAdc, Ig = - 15 mAdcHi1) — -0.2
{lc = —~500 mAdc, Ig = —50 mAdc){1) — -0.5
Base-Emitter Saturation Voltage VBE(sat) Vde
{ic = —10 mAdc, Ig = - 1.0 mAdci{1} — -0.8
(ic = —500 mAdc, Ig = -50 mAdci1) -0.85 -1.2
Base-Emitter On Voltage VBE(on) — -0.9 Vde
{iIc = -150 mAdc, Vg = -1.0 Vdc)(1}
SMALL-SIGNAL CHARACTERISTICS
Current-Gain — Bandwidth Product fr 200 600 MHz
{lIg = -50 mAdc, VCg = —20 Vdc, f = 100 MHz)
Collector-Base Capacitance Ceb — 10 pF
(Ic = -10Vdc, Ig = 0,f = 1.0 MH2)
Ernitter-Base Capacitance Ceb — 75 pF
(VER = —0.5Vdc, Ic = 0, f = 1.0 MHz2)
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2N4404, 2N4405

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

L Characteristic Symbol _I Min l Max J |
SWITCHING CHARACTERISTICS
Delay Time (Vee = —30 Vdc, VBg(off) = +2.0 Vdc, td - 15 ns
Rise Time Ic = —-500 mAdc, Ig1 = —50 mAdc) tr — 25 ns
Storage Time {Vee = -30Vdc, Ig = —500 mAdc, ts — 175 ns
Fall Time By = Ig2 = —50 mAdc) 1 — 35 ns
(1) Pulse Test: Pulse Width = 300 us, Duty Cycle < 2.0%.
SWITCHING TIME EQUIVALENT TEST CIRCUITS
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FIGURE 7 — STORAGE TIME

2N4404, 2N4405

FIGURE 8 — FALL TIME
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FIGURE 10 — SOURCE RESISTANCE EFFECTS

N T T NN T AT A
30 Pl Y TSN O A L solX i ! .
N T ig = —1.0mARg = 100 | ‘ IR i
NL o4 S ; | |
60 N ;/‘F‘”’j’roo e —YGSOT 1 +—1 ‘ t ‘
70 ("‘W Sl L g / }
[N ~10puA Rg = 70kohms |, | | | | = !
oY N 1 I “T"[‘ﬁ%JH £ -
5.0 \ Ty +; b
A . 1 Rg = Optimum Source Resistance |, w B
4.0 - } s : R Rnas S :
10 .’1 “ ) [ L : Tﬁ"I,‘ f L . s 'TL /1/
. = I - [ = o T ;
20 L o L : —/I,} W [
= T IR T N o f =10k
1 . MTW + SN e = f'IOmAhﬂ»‘wﬁ» % 4 — [ ‘l
0 cldll b Lt I olor vt i L
0.01 0020433005 91 0203 0% 1.0 2030 50 ] S0 100 200 300 500 10w 2.0k 3.0k 5.0k 10k 20k 30k S0k
f FREQUENCY tkH2) Rg SOURCE RESISTANCE {ahms)
h PARAMETERS
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FIGURE 13 — VOLTAGE FEEDBACK RATIO

2N4404, 2N4405

FIGURE 14 — OUTPUT ADMITTANCE
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RATINGS AND THERMAL DATA

FIGURE 19 — SAFE OPERATING AREA
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