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2N7002

N-Channel Enhancement Mode MOSFET

Features

« Surface-mounted package

« Extremely low threshold voltage
¢ Advanced trench cell design

¢ ESD protected ( HBM > 2KV )
Applications

« Portable appliances

Quick reference

eBV =60V Ptot = 0.83 W
«RDS(ON) =3Q @ VGS=10V
«RDS(ON) =4Q @ VGS=45V

ID =043 A

Pin Description

Pin Description Simplified Outline Symbol
3 D
1 Gate(G) —H
2 Source(S) 6
3 Drain(D) IEIEE
Limiting Values Ny
Symbol Parameter Conditions Min | Max | Unit
Vos Drain-Source Voltage T,=25°C - 60 v
Ves Gate-Source Voltage To=25°C - +20 vV
In* Drain Current To=25°C, Ves= 10V - 0.43 A
lon™™* Pulsed Drain Current Ta=25°C, Ves=10V - 1.7 A
Piot® Total Power Dissipation 1a=25C - 089 W
T, =100 °C - 0.33
Teto Storage Temperature -55 | 150 “C
T, Junction Temperature - 150 °C
Is* Diode Forward Current T,=25°C - 0.4 A
Rgys* Thermal Resistance- Junction to Ambient - 150 |°)C /W
Notes : * Surface Mounted on 1 in2pad area, t < 10 sec  ** Pulse width <300 ps, duty cycle <2 %
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Electrical Characteristics (TA =25 ° C Unless Otherwise Noted )

Symbol Parameter Conditions Min | Typ | Max | Unit
Static Characteristics
BVpas Drain-Source Breakdown Voltage | Ves =0V, lpg= 250 HA 60 - - A
VGS(th) Gate Threshold VOltage VDS = VGS, IDS =250 HA 1.0 1.6 2.5 A
Vps =48V, Ve =0V - - 1 A
lpss Drain Leakage Current - °® !
T,=85°C - - 30 | WA
less Gate Leakage Current Vee =220V, V=0V - - 10| PA
_ Vee =10V, I =04 A 19| 3.0
Rosiony” | On-State Resistance Q
Ve =45V Ipg=03A - 24 1 40
Diode Characteristics
Vap© Diode Forward Voltage lsp = 0.4 A Vee=0V - 07 | 1.3 vV
i Reverse Recovery Time - 40 - ns
lsn = 0.4 A, dlsp/dt=100A f us
Qr Reverse Recovery Charge - 40 - nC
Dynamic Characteristics®
Rz Gate Resistance Ves=Vps =0V, F=1MHz - 130 - Q
Cias Input Capacitance - 30 -
: Ve =0V, Ve =25V
Coss Output Capacitance Frequency = 1 MHz - 42 - pF
Cres Reverse Transfer Capacitance - 3 -
ts{on) Turn-on Delay Time - 3.9 9
VDS =30 V, VGEN = 10\/,
1 Turn-on Rise Time R:=25Q, R =150 Q, - 35 8
_ ns
t,(cff) | Turn-off Delay Time ls =0.2A - | 16 | 40
1; Turn-off Fall Time - 10 20
Qq Total Gate Charge - | 305 -
Qs Gate-Source Charge VGS_: 45V, Vps =10V, - 85 - pC
los=0.4 A
Qyq Gate-Drain Charge - | 205 -
Notes : a : Pulse test ; pulse width <300 ps, duty cycle <2 % b : Guaranteed by design, not subject to production testing
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Typical Characteristics

Power Dissipation Drain Current
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RRI E Single Pulse Maunted on Tin® pad
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Vps - Drain-Source Voltage (V) Square Wave Pulse Duration (sec)
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Ip - Drain Current (A)

Roson - On Resistance (Q)

Output Characteristics
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Vps - Drain-Source Voltage (V)

Transfer Characteristics
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Vs - Gate-Source Voltage (V)

Rosion) - On Resistance (Q)

Normalized Threshold Voltage

Drain-Source On Resistance
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Ip - Drain Current {A)
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T; - Junction Temperature (°C)
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Drain-Source On Resistance Source-Drain Diode Forward
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T; - Junction Temperature (°C) Vsp - Source-Drain Voltage (V)
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Vps - Drain-Source Voltage (V) Qg - Gate Charge (pC)
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Package Dimensions

SOT-23

E1
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Symbol

Dimensions In Millimeters

MIN. MAX.
A — 112
Al 0.00 01
A2 0.90 1.02
D 2.80BSC
E 2.40BSC
E1 1.20 1.40
C 0.08 0.25
b 0.30 0.50
e 0.95BSC
el 1.90 BSC
L 0.20 0.60
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