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N-CHANNEL
SILICON N-CHANNEL
JUNCTION FIELD-EFFECT TRANSISTORS JUNCTION FIELD-EFFECT
TRANSISTORS
(Type A)

Depletion Mode (Type A) Junction Field-Effect Transistors designed
for chopper and high-speed switching applications.

® Low Drain-Source “On” Resistance —
rds(on) = 30 Ohms (Max) @ f = 1.0 kHz (2N4391) |

® |ow Gate Reverse Current —
Igss = 0.1 nAdc (Max) @ Vs = 20 Vdc

® Guaranteed Switching Characteristics

MAXIMUM RATINGS
Rating Symbol Value Unit
Drain-Source Voltage VDS 40 Vdce OMS&G
0.016
“57g DIA
in- a : 0.019
Drain-Gate Voltage VDG 40 Vdc
Gate-Source Voltage Yooy 40 Vdc )
Forward Gate Current IG(f) 50 mAdc 0.050~
Total Device Dissipation @ TC =25°€ Py 1.8 Watts 0.100
Derate above 25°C 10 mW/°C SUURCE DRAIN
Operating Junction Temperature Range TJ -65 to +175 °C 0050 2\ GATE
Storage Temperature Range T -65 to +200 ‘g 0.036
stg OMGV 3—3—§§
CASE 22 (3)
(TO-18)

FIGURE 1

SWITCHING TIMES TEST CIRCUIT
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MOTOROLA
IN4391, 2N4392, 2N4393 (continued) 0 QTORO

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

Characteristic Symbol Min | Max | Unit
OFF CHARACTERISTICS
G?.lt;e iur(‘)ci E;Ce‘al:?;:rlvo;nlt.lge V(BR)GSS 0 . Vdc
Gate-Source Forward Voltage vGS(f) : Vdc
(IG = 1.0 mAdc, VDS =0) - 1.0
Gate-Source Voltage sz Vdce
(VDS = 20 Vdc, ]D = 1. 0 nAdc) 2N4391 4.0 10
2N4392 2.0 5.0
2N4393 0.5 3.0
Gate Reverse Current IGSS nAdc
(Vgs = 20 Vdc, Vps © 0) - 0.1
(VGS =20 vdc, VDS =0, TA =150°C) - 0.2 pAde
Drain-Cutoff Current 7 ID(OH) nAdc
(VDS =20 Vdc, VGS =12 Vdc) 2N4391 - 0.1
(VDS = 20 Vdc, VGS =17.0 vdc) 2N4392 - 0.
(Vg = 20 Vde, Vo =5.0 Vdc) 2N4393 z 0.1
(Vg = 20 Vde, Vo =12 Vde, T, =150°C) 2N4391 4 0.2 pAde
(VDS =20 Vdc, VGS =1.0 Vdc, T, = 150°C) 2N4392 - 0.2
(VDS = 20 Vdc, VC-S =5.0 Vdc, Ty = 150°C) 2N4393 - 0.2
ON CHARACTERISTICS
Zero-Gate Voltage Drain Current* ) IDSS‘ mAdc
(VDS = 20 Vdc, VGS =0) 2N4391 50 150
2N4392 25 75
2N4393 5.0 30
D{i?: Slozurmczdc(,mvc‘;oitgf ‘ 2N4391 ¥ps(on) e | 7"
(ID = 6.0 mAdec, VGS =0) 2N4392 - 0.4
(ID = 3.0 mAdc, VGS =0) 2N4393 - 0.4
Static Drain-Source "ON'" Resistance rDS(on) Ohms
(lD = 1.0 mAdc, VGs =0) 2N4391 - 30
2N4392 - 60
2N4393 - 100
SMALL-SIGNAL CHARACTERISTICS
Drain-Source "ON'" Resistance rds(on) Ohms
(VGS =0, 1,=0,{=10 kHz) 2N4391 - 30
2N4392 - 60
2N4393 - 100
Input Capacitance C, pF
(Vpg = 20 Vde, Vo =0, { = 1.0 MHz) 158 = 14
Reverse Transfer Capacitance . Crss pF
(VDS =0, VGS =12 Vde, f = 1.0 MHz) 2N4391 - 3.5
(VDS =0, VGS =17.0 Vde, f = 1.0 MHz) 2N4392 - 3.5
(VDS =0, VGS =5.0 Vde, f = 1.0 MHz) 2N4393 - 3.5
SWITCHING CHARACTERISTICS
Turn-On Time (See Figure 1) t ns
(Ip(op) = 12 mAdc) 2N4391 b - 15
(ID(on) = 6.0 mAdc) 2N4392 - 15
(ID(on) = 3.0 mAdc) 2N4393 - 15
Rise Time (See Figure 1) t ns
(I (op) = 12 mAde) 2N4391 T . 5.0
(I'D(on) = 6.0 mAdc) 2N4392 - 5.0
(ID(on) = 3.0 mAdc) 2N4393 - 5.0
Turn-Off Time (See Figure 1) to[f ns
(VGS(oﬁ) =12 Vdc) 2N4391 . - 20
(VGS(otr) =1T7.0 Vdc) 2N4392 - 35
(VGS(off) =5.0 Vde) 2N4393 - 50
Fall Time (See Figure 1) l:f ns
(VGS(oH) =12 Vdc) 2N4391 - 15
(VGS(oﬁ) =17.0 Vdc) 2N4392 - 20
Vas(otr) = 50 Vae) 2N4393 - |

*Pulse Test: Pulse Width < 100 us, Duty Cycle < 1.0%.
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