2N6412, 2N64l3 NPN (SILICON)
2n6414, 2n6415 PNP

speed switching applications.

2.0 and 4.0 Adc

® Low Collector-Emitter Sustaining Voltage ~
VCEO(sus) = 40 Vdc (Min) — 2N6412, 2N6414
=60 Vdc (Min) — 2N6413, 2N6415

e High Current-Galn — Bandwidth Product —
f1 =50 MHz (Min) @ ic = 100 mAdc

DC Current Gain Specified at 0.2, 1.0, 2.0 and 4.0 Adc

® Collector-Emitter Saturation Voltage Specified at 0.5, 1.0,_

® Pin Compatible With TO-220AB Package

COMPLEMENTARY PLASTIC SILICON ANNULAR
POWER TRANSISTORS

. designed for low power audio amplifier and low current, high-

. 4 AMPERE
POWER TRANSISTORS

COMPLEMENTARY SILICON

40, 60 VOLTS
15 WATTS

*MAXIMUM RATINGS

2N6412 2N6413
Rating 2N6414 2N6415 Unit
Collector-Emitter Voltage 40 60 Vdc
Collector-Base Voltage 60 80 . Vdc
Emitter-Base Voltage 6.0 Vdc
Collector Current — Continuous 4.0 Adc
— Peak * 8.0 s Adc
Base Current 1.0 Adc
Total Power Dissipation @ T¢ = 25°C 15 Watts
Derate Above 25°C 0.12 w/ec
Operating and Storage Junction Ty Tstg -65 to +150 oc.
Temperature Range
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Case RgJyc 8.34 oc/w
*Indicates JEDEC Registered Data.
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2N6412, 2N6413 NPN/2N6414, 2N6415 PNP(continued)

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

L Characteristic Symbol Min Max Unit

OFF CHARACTERISTICS

Collector-Emitter Sustaining Voltage (1) VCEO(sus) Vdc
(Ic = 10 mAdc, Ig = 0) 2N6412, 2N6414 40 -
2N6413, 2N6415 60 -
Collector Cutoff Current Iceo uAdc
(VCE = 20 Vdc, I1g = 0) 2N6412, 2N6414 - 100
(Ve = 30 Vdc, Ig = 0) 2N6413, 2N6415 - 100
Collector Cutoff Current ICEX
(VcE = 60 Vdc, VBE(off) 2N6412, 2N6414 - 1.0 uAdc
= 1.5 Vdc)
(VCE = 80 Vdc, VBE (off) 2N6413, 2N6415 - 1.0
=1.5 Vdc)
(Vce = 30 Vdc, VBE(off) 2N6412, 2N6414 - 0.1 mAdc
=1.5 Vdc, T¢ = 125°C)
(VCE = 40 Vdc, VBE(off) 2N6413, 2N6415 - 01
= 1.5 Vdc, T¢ = 125°C
Emitter Cutoff Current lEBO - 1.0 uAdc

(VER = 6.0 Vdc, Ic = 0)

ON CHARACTERISTICS (1)

DC Current Gain heg -
(I¢ = 200 mAdc, Vcg = 3.0 Vde) 40 250
(g = 1.0 Adc, Vcg = 3.0 Vdc) 25 -
(Ic = 2.0 Adc, Vcg = 3.0 Vdc) 20 -
(Ic = 4.0 Adc, Vcg = 3.0 Vdc) 5.0 B
Collector-Emitter Saturation Voltage VCE(sat) Vdc
(1c = 500 mAdc, Ig =50 mAdc) - 0.4
(lc = 1.0 Adc, g = 100 mAdc) - 0.6
(Ic = 2.0 Adc, Ig = 200 mAdc) - 0.8
(Ic = 4.0 Adc, Ig = 800 mAdc) - 25
Base-Emitter Saturation Voltage VBE (sat) - 18 Vvde

(Ig = 2.0 Adc, I1g = 200 mAdc)

Base-Emitter on Voltage VBE(on) — 1.8 Vde
(Ic = 2.0 Adc, Vg = 3.0 Vdc)

DYNAMIC CHARACTERISTICS

Current-Gain — Bandwidth Product fr 50 - MHz
(Ic = 100 mAdc, Vcg = 10 Vdc, f = 10 MHz)

Output Capacitance Cob pF
(Vcg =10 Vdc, Ic = 0) 2N6412, 2N6413 - 50
f=0.1 MHz) 2N6414, 2N6415 - 70

Small-Signal Current Gain hte 10 - -

(g = 200 mAdc, Vcg = 10 Vdc, f = 1.0 kHz)

*Indicates JEDEC Registered Data.
(1) Pulse Test: Pulse Width <X 300 us, Duty Cycle < 2.0%
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2N6412, 2N6413 NPN/2N6414,

2N 6415 PNP (continued)

FIGURE 4 — THERMAL RESPONSE

1.0 F > m—— T =
H — T
w 0.7 D=05 qun)
g 05 -
@ Lt =
& 0.3 0.2 - —
u =
=502 1 — T —1— Reuciy) = rlt) Ryc
28 B0 b —+— Rgyc = 8.349C/W Max
=5 0.05__ |11 k) RNEL
A += i =D CURVES APPLY FOR POWER—]
-
0.07 PULSE TRAIN SHOWN
20 o " TREAD TIME Atty I
5 AN 12— NN
2 \ 001 = T Tc= R
UTY CYCLE, D =t3/t —4 Td(pk) — TC =(pk) Rgyc(t) | —
g oo 0 (SINGLE PULSE) 0 1" ’ k) TOICH)
= 002
0.01
0.02 0.05 0.1 0.2 0.5 10 20 5.0 10 20 50 100 200
t, TIME {ms)
FIGURE 5 — ACTIVE-REGION SAFE OPERATING AREA
0 S 100 ps
5.0 1.0 ms N 500 <~
= HS
5 NS <I=<
< 20 _: P~ There are two hmitations on the power handling abiity of a
= 51‘0 ms RS NI\ transistor  average junction temperature and second breakdown
E 10 E 5 =~ Safe operating area curves indicate Ic-V g limits of the transistor
R = F—FTJ = 150°C —F dc’ NN, that must be observed for rehable operation, 1 e, the transistor
= ::;:$323&N£LY_V¢RI5I\;~:1MEEE@E)T = 250é must not be subjected to greater dissipation than the curves indicate
S 02}— (SINGLE PULSE) c ! AN N The data of Figure 5 1s based on T j(pk) = 150°C; T¢ 1s variable
E ' e SECOND BREAKDOWN LIMITED | \ depending on conditions Second breakdown pulse limits are valid
= 01 for duty cycles to 10% provided T j(pk) < 150°C. T may be
= CURVES APPLY BELOW (pk) Jipk)
= RATED VGEQ i N calculated from the data in Figure 4 At high case temperatures,
o 0.05 ¢ f thermal limitations will reduce the power that can be handled to
2N6412, 2N6414 -——-] values less than the limitations imposed by second breakdown
002 2N6413, 2N6415 (See AN-415A)
0.01 | Ll -
10 20 30 50 7.0 10 20 30 50 70 100
VCE, COLLECTOR-EMITTER VOLTAGE (VOLTS)
FIGURE 6 — TURN-OFF TIME FIGURE 7 — CAPACITANCE
00
20T ] ] 2 T
| it S8
1000 c/lg= _ M~ T~
= & 81 =12 =— . N~ T
700 - Ty = 2800 ——] 100
0 T C
50 o g 9 i
Z 300 \\~ w
N = 50
£ 200 NN ~ = 7 L]
5 I S N
= N 2 [=+d
100 FINCS % S é 30 = = Co <
«
10 —~ g N < g T~ ™~
50 - N y ~=1
- = —_—
30 |- = = 2N6412, 2N6413 (NPN) 2N6412, 2N6413 (NPN)
2wl —= 2N6414, 2N6415 (PNP) I 10 |_ 2N6414, 2N6415 (PNP)
004 006 0.1 0.2 04 06 1.0 20 4.0 1.0 20 30 50 70 10 200 30 50 70 100

Ic, COLLECTOR CURRENT (AMP)

VR, REVERSE VOLTAGE (VOLTS)

2-610



2N6412, 2N6413 NPN/2N6414, 2N6415 PNP (continued)
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