
2N7002E
Vishay Siliconix

Vishay Siliconix, 2201 Laurelwood Road, Santa Clara, CA 95054   � Phone (408)988-8000   � FaxBack (408)970-5600   � www.siliconix.com
S-60753—Rev. B, 15-Feb-99          Siliconix was formerly a division of TEMIC Semiconductors

1

N-Channel 60-V MOSFET
New Product
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60 3 @ VGS = 10 V 250
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� Low On-Resistance:  3 �
� Low Threshold:  2 V (typ)
� Low Input Capacitance:  25 pF
� Fast Switching Speed:  7.5 ns
� Low Input and Output Leakage

� Low Offset Voltage
� Low-Voltage Operation
� Easily Driven Without Buffer
� High-Speed Circuits
� Low Error Voltage

� Direct Logic-Level Interface:  TTL/CMOS
� Drivers:  Relays, Solenoids, Lamps, Hammers,

Display, Memories, Transistors, etc.
� Battery Operated Systems
� Solid-State Relays
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Drain-Source Voltage VDS 60
V

Gate-Source Voltage VGS �20
V

Continuous Drain Current (TJ = 150�C)
TA= 25�C

ID
250

Continuous Drain Current (TJ = 150 C)
TA= 70�C

ID
190 mA

Pulsed Drain CurrentA IDM 1300

Power Dissipation
TA= 25�C

PD
0.35

WPower Dissi ation
TA= 70�C

PD
0.22

W

Maximum Junction-to-Ambient RthJA 357 �C/W

Operating Junction and Storage Temperature Range TJ, Tstg –55 to 150 �C

Notes
A. Pulse width limited by maximum junction temperature.

Updates to this data sheet may be obtained via facsimile by calling Siliconix FaxBack, 1-408-970-5600.  Please request FaxBack document #70860.
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Drain-Source Breakdown Voltage V(BR)DSS VGS = 0 V, ID = 10 �A 60 70
V

Gate-Threshold Voltage VGS(th) VDS = VGS, ID = 250 �A 1 2 2.5
V

Gate-Body Leakage IGSS VDS = 0 V, VGS = �15 V �10 nA

Zero Gate Voltage Drain Current IDSS

VDS = 60 V, VGS = 0 V 1
�AZero Gate Voltage Drain Current IDSS

VDS =  60 V, VGS = 0 V, TC = 125�C 500
�A

On-State Drain CurrentC ID(on)

VGS = 10  V, VDS = 7.5 V 800 1300
mAOn-State Drain CurrentC ID(on)

VGS = 4.5 V, VDS = 10 V 500 700
mA

Drain-Source On-ResistanceC rDS(on)

VGS = 10 V, ID = 250 mA 1.7 3
�Drain-Source On-ResistanceC rDS(on)

VGS = 4.5 V, ID = 200 mA 2.5 4
�

Forward TransconductanceC gfs VDS = 15 V, ID = 200 mA 250 mS

Diode Forward Voltage VSD IS = 200 mA, VGS = 0 V 0.85 1.2 V

�������

Total Gate Charge Qg 0.4 0.6

Gate-Source Charge Qgs
VDS = 30 V, VGS = 10 V

ID � 250 mA
0.06 nC

Gate-Drain Charge Qgd

D

0.06

Input Capacitance Ciss 25

Output Capacitance Coss VDS = 25 V, VGS = 0 V, f = 1 MHz 6 pF

Reverse Transfer Capacitance Crss 1.2
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Turn-On Time
td(on) 7.5 20

Turn-On Time
tr VDD = 30 V, RL = 200 �

ID� 100 mA VGEN = 10V
6

ns

Turn-Off Time
td(off)

ID � 100 mA, VGEN =  10V
RG = 10 � 7.5 20

ns

Turn-Off Time
tf 3

Notes
A. TA  = 25�C unless otherwise noted.
B. For DESIGN AID ONLY, not subject to production testing.
C. Pulse test:  PW �300 �s duty cycle �2%.
D. Switching time is essentially independent of operating temperature.
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VDS  –  Drain-to-Source Voltage (V)
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ID  –  Drain Current (A)VGS – Gate-to-Source Voltage (V)
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TJ  –  Junction Temperature (�C)
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VSD  –  Source-to-Drain Voltage (V)

– 
 S

ou
rc

e 
C

ur
re

nt
 (

A
)

I S

0.1

2

1

0 0.2 0.4 0.6 0.8 1.0 1.2

��%� ���$��

– 
 G

at
e-

to
-S

ou
rc

e 
V

ol
ta

ge
 (V

)

Qg  –  Total Gate Charge (nC)
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VDS  –  Drain-to-Source Voltage (V)
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