
1. Product profile

1.1 General description

N-channel enhancement mode Field-Effect Transistor (FET) in a plastic package using 
Trench MOSFET technology.

1.2 Features and benefits

 Suitable for logic level gate drive
sources

 Very fast switching

 Surface-mounted package

 Trench MOSFET technology

1.3 Applications

 Logic level translators  High-speed line drivers

1.4 Quick reference data
 

2. Pinning information

 

2N7002
60 V, 300 mA N-channel Trench MOSFET
Rev. 7 — 8 September 2011 Product data sheet

Table 1. Quick reference data

Symbol Parameter Conditions Min Typ Max Unit

VDS drain-source voltage 25 °C ≤ Tj ≤ 150 °C - - 60 V

ID drain current VGS = 10 V; Tsp = 25 °C; see Figure 1; 
see Figure 3

- - 300 mA

Ptot total power dissipation Tsp = 25 °C; see Figure 2 - - 0.83 W

Static characteristics

RDSon drain-source on-state 
resistance

VGS = 10 V; ID = 500 mA; Tj = 25 °C; 
see Figure 6; see Figure 8

- 2.8 5 Ω

Table 2. Pinning information

Pin Symbol Description Simplified outline Graphic symbol

1 G gate

SOT23 (TO-236AB)

2 S source

3 D drain

1 2

3

S

D

G

mbb076



© Nexperia B.V. 2017. All rights reserved2N7002 All information provided in this document is subject to legal disclaimers.

Product data sheet Rev. 7 — 8 September 2011 2 of 13

Nexperia 2N7002
60 V, 300 mA N-channel Trench MOSFET

3. Ordering information

 

4. Marking

 

[1] % = placeholder for manufacturing site code

5. Limiting values

 

Table 3. Ordering information

Type number Package

Name Description Version

2N7002 TO-236AB plastic surface-mounted package; 3 leads SOT23

Table 4. Marking codes

Type number Marking code[1]

2N7002 12%

Table 5. Limiting values
In accordance with the Absolute Maximum Rating System (IEC 60134).

Symbol Parameter Conditions Min Max Unit

VDS drain-source voltage 25 °C ≤ Tj ≤ 150 °C - 60 V

VDGR drain-gate voltage 25 °C ≤ Tj ≤ 150 °C; RGS = 20 kΩ - 60 V

VGS gate-source voltage -30 30 V

VGSM peak gate-source voltage pulsed; tp ≤ 50 µs; δ = 0.25 -40 40 V

ID drain current VGS = 10 V; Tsp = 25 °C; see Figure 1; 
see Figure 3

- 300 mA

VGS = 10 V; Tsp = 100 °C; see Figure 1 - 190 mA

IDM peak drain current pulsed; tp ≤ 10 µs; Tsp = 25 °C; see 
Figure 3

- 1.2 A

Ptot total power dissipation Tsp = 25 °C; see Figure 2 - 0.83 W

Tj junction temperature -65 150 °C

Tstg storage temperature -65 150 °C

Source-drain diode

IS source current Tsp = 25 °C - 300 mA

ISM peak source current pulsed; tp ≤ 10 µs; Tsp = 25 °C - 1.2 A
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Nexperia 2N7002
60 V, 300 mA N-channel Trench MOSFET

Fig 1. Normalized continuous drain current as a 
function of solder point temperature

Fig 2. Normalized total power dissipation as a 
function of solder point temperature

Fig 3. Safe operating area; continous and peak drain currents as a function of drain-source voltage
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Nexperia 2N7002
60 V, 300 mA N-channel Trench MOSFET

6. Thermal characteristics

 

Table 6. Thermal characteristics

Symbol Parameter Conditions Min Typ Max Unit

Rth(j-a) thermal resistance 
from junction to 
ambient

Mounted on a printed-circuit board; 
minimum footprint ; vertical in still air

- - 350 K/W

Rth(j-sp) thermal resistance 
from junction to solder 
point

see Figure 4 - - 150 K/W

Fig 4. Transient thermal impedance from junction to solder point as a function of pulse duration

003aab351

      1

    10

  102

  103

10-5 10-4 10-3 10-2 10-1    1   10
tp (s)

Zth(j-sp)

 (K/W)

single pulse

0.2

0.1

0.05

δ = 0.5

0.02

tp
T

P

t

tp
T

δ =



© Nexperia B.V. 2017. All rights reserved2N7002 All information provided in this document is subject to legal disclaimers.

Product data sheet Rev. 7 — 8 September 2011 5 of 13

Nexperia 2N7002
60 V, 300 mA N-channel Trench MOSFET

7. Characteristics

 

Table 7. Characteristics

Symbol Parameter Conditions Min Typ Max Unit

Static characteristics

V(BR)DSS drain-source 
breakdown voltage

ID = 10 µA; VGS = 0 V; Tj = 25 °C 60 - - V

ID = 10 µA; VGS = 0 V; Tj = -55 °C 55 - - V

VGSth gate-source threshold 
voltage

ID = 0.25 mA; VDS = VGS; Tj = 25 °C; 
see Figure 9; see Figure 10

1 2 2.5 V

ID = 0.25 mA; VDS = VGS; Tj = 150 °C; 
see Figure 9; see Figure 10

0.6 - - V

ID = 0.25 mA; VDS = VGS; Tj = -55 °C; 
see Figure 9; see Figure 10

- - 2.75 V

IDSS drain leakage current VDS = 48 V; VGS = 0 V; Tj = 25 °C - 0.01 1 µA

VDS = 48 V; VGS = 0 V; Tj = 150 °C - - 10 µA

IGSS gate leakage current VGS = 15 V; VDS = 0 V; Tj = 25 °C - 10 100 nA

VGS = -15 V; VDS = 0 V; Tj = 25 °C - 10 100 nA

RDSon drain-source on-state 
resistance

VGS = 10 V; ID = 500 mA; Tj = 25 °C; 
see Figure 6; see Figure 8

- 2.8 5 Ω

VGS = 10 V; ID = 500 mA; Tj = 150 °C; 
see Figure 6; see Figure 8

- - 9.25 Ω

VGS = 4.5 V; ID = 75 mA; Tj = 25 °C; see 
Figure 6; see Figure 8

- 3.8 5.3 Ω

Dynamic characteristics

Ciss input capacitance VDS = 10 V; f = 1 MHz; VGS = 0 V; 
Tj = 25 °C

- 31 50 pF

Coss output capacitance - 6.8 30 pF

Crss reverse transfer 
capacitance

- 3.5 10 pF

ton turn-on time VGS = 10 V; VDS = 50 V; RL = 250 Ω; 
RG(ext) = 50 Ω; RGS = 50 Ω

- 2.5 10 ns

toff turn-off time - 11 15 ns

Source-drain diode

VSD source-drain voltage IS = 300 mA; VGS = 0 V; Tj = 25 °C; see 
Figure 11

- 0.85 1.5 V

Qr recovered charge VGS = 0 V; IS = 300 mA; 
dIS/dt = -100 A/µs

- 30 - nC

trr reverse recovery time - 30 - ns
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Nexperia 2N7002
60 V, 300 mA N-channel Trench MOSFET

Fig 5. Output characteristics: drain current as a 
function of drain-source voltage; typical values

Fig 6. Drain-source on-state resistance as a function 
of drain current; typical values

Fig 7. Transfer characteristics: drain current as a 
function of gate-source voltage; typical values

Fig 8. Normalized drain-source on-state resistance 
factor as a function of junction temperature
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Nexperia 2N7002
60 V, 300 mA N-channel Trench MOSFET

Fig 9. Gate-source threshold voltage as a function of 
junction temperature

Fig 10. Sub-threshold drain current as a function of 
gate-source voltage

Fig 11. Source current as a function of source-drain 
voltage; typical values

Fig 12. Input, output and reverse transfer capacitances 
as a function of drain-source voltage; typical 
values
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Nexperia 2N7002
60 V, 300 mA N-channel Trench MOSFET

8. Package outline

Fig 13. Package outline SOT23 (TO-236AB)

UNIT
A1

max.
bp c D E e1 HE Lp Q wv

 REFERENCESOUTLINE
VERSION

EUROPEAN
PROJECTION ISSUE DATE

04-11-04
06-03-16
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e
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0.10.2
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detail X
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c
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Plastic surface-mounted package; 3 leads SOT23
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Nexperia 2N7002
60 V, 300 mA N-channel Trench MOSFET

9. Soldering

Fig 14. Reflow soldering footprint for SOT23 (TO-236AB)

Fig 15. Wave soldering footprint for SOT23 (TO-236AB)
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2N7000 / 2N7002 / NDS7002A
N-Channel Enhancement Mode Field Effect Transistor

Features
• High Density Cell Design for Low RDS(ON)

• Voltage Controlled Small Signal Switch

• Rugged and Reliable

• High Saturation Current Capability

Ordering Information

Part Number Marking Package Packing Method
Min Order Qty /
Immediate Pack 

Qty

2N7000 2N7000 TO-92 3L Bulk 10000 / 1000

2N7000_D74Z 2N7000 TO-92 3L Ammo 2000 / 2000

2N7000_D75Z 2N7000 TO-92 3L Tape and Reel 2000 / 2000

2N7000_D26Z 2N7000 TO-92 3L Tape and Reel 2000 / 2000

2N7002 702 SOT-23 3L Tape and Reel 3000 / 3000

NDS7002A 712 SOT-23 3L Tape and Reel 3000 / 3000

Description
These N-channel enhancement mode field effect transis-
tors are produced using Fairchild's proprietary, high cell
density, DMOS technology. These products have been
designed to minimize on-state resistance while providing
rugged, reliable, and fast switching performance. They
can be used in most applications requiring up to 400 mA
DC and can deliver pulsed currents up to 2 A. These
products are particularly suited for low-voltage, low-cur-
rent applications, such as small servo motor control,
power MOSFET gate drivers, and other switching appli-
cations.

1. Source  2. Gate   3. Drain

TO-921

2N7002/NDS7002A

S

D

G

SOT-23
(TO-236AB) S

D

G
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Absolute Maximum Ratings

Stresses exceeding the absolute maximum ratings may damage the device. The device may not function or be opera-
ble above the recommended operating conditions and stressing the parts to these levels is not recommended. In addi-
tion, extended exposure to stresses above the recommended operating conditions may affect device reliability. The
absolute maximum ratings are stress ratings only. Values are at TC = 25°C unless otherwise noted. 

Thermal Characteristics
Values are at TC = 25°C unless otherwise noted.

Electrical Characteristics
Values are at TC = 25°C unless otherwise noted. 

Symbol Parameter
Value

Unit
2N7000 2N7002 NDS7002A

VDSS  Drain-to-Source Voltage 60 V

VDGR  Drain-Gate Voltage (RGS ≤ 1 M 60 V

VGSS  Gate-Source Voltage - Continuous ±20 V

 Gate-Source Voltage - Non Repetitive (tp < 50 S) ±40

ID  Maximum Drain Current - Continuous 200 115 280 mA

 Maximum Drain Current - Pulsed 500 800 1500

PD  Maximum Power Dissipation Derated above 25°C 400 200 300 mW

3.2 1.6 2.4 mW/°C

TJ, TSTG  Operating and Storage Temperature Range -55 to 150 -65 to 150 °C

TL  Maximum Lead Temperature for Soldering Purposes, 
 1/16-inch from Case for 10 Seconds

300 °C

Symbol Parameter
Value

Unit
2N7000 2N7002 NDS7002A

RJA  Thermal Resistance, Junction to Ambient 312.5 625 417 °C/W

Symbol Parameter Conditions Type Min. Typ. Max. Unit

Off Characteristics

BVDSS
Drain-Source Breakdown 
Voltage

VGS = 0 V, ID = 10 A All 60 V

IDSS Zero Gate Voltage Drain 
Current

VDS = 48 V, VGS = 0 V 2N7000 1 A

VDS = 48 V, VGS = 0 V, 
TC = 125°C

1
mA

VDS = 60 V, VGS = 0 V 2N7002
NDS7002A

1 A

VDS = 60 V, VGS = 0 V, 
TC = 125°C

0.5
mA

IGSSF Gate - Body Leakage, 
Forward

VGS = 15 V, VDS = 0 V 2N7000
10 nA

VGS = 20 V, VDS = 0 V 2N7002
NDS7002A

100 nA

IGSSR Gate - Body Leakage, 
Reverse

VGS = -15 V, VDS = 0 V 2N7000
-10 nA

VGS = -20 V, VDS = 0 V 2N7002
NDS7002A

-100 nA
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Electrical Characteristics (Continued)

Symbol Parameter Conditions Type Min. Typ. Max. Unit

On Characteristics
VGS(th) Gate Threshold Voltage VDS = VGS, ID = 1 mA 2N7000 0.8 2.1 3 V

VDS = VGS, ID = 250 A
2N7002
NDS7002A

1 2.1 2.5

RDS(ON) Static Drain-Source 
On-Resistance

VGS = 10 V, 
ID = 500 mA

2N7000
1.2 5



VGS = 10 V, 
ID = 500 mA, TC = 125°C

1.9 9

VGS = 4.5 V, ID = 75 mA 1.8 5.3

VGS = 10 V, 
ID = 500 mA

2N7002
1.2 7.5

VGS = 10 V, 
ID = 500 mA, TC = 100°C

1.7 13.5

VGS = 5 V, 
ID = 50 mA

1.7 7.5

VGS = 5 V, 
ID = 50 mA, TC = 100°C

2.4 13.5

VGS = 10 V, 
ID = 500 mA

NDS7002A
1.2 2

VGS = 10 V, 
ID = 500 mA, TC = 125°C

2 3.5

VGS = 5 V, 
ID = 50 mA

1.7 3

VGS = 5 V, 
ID = 50 mA, TC = 125°C

2.8 5

VDS(ON) Drain-Source On-Voltage VGS = 10 V, 
ID = 500 mA

2N7000
0.6 2.5

V

VGS = 4.5 V, 
ID = 75 mA

0.14 0.4

VGS = 10 V, 
ID = 500 mA

2N7002 0.6 3.75

VGS = 5.0 V, 
ID = 50 mA

0.09 1.5

VGS = 10 V, 
ID = 500 mA

NDS7002A 0.6 1

VGS = 5.0 V, 
ID = 50 mA

0.09 0.15

ID(ON) On-State Drain Current VGS = 4.5 V, 
VDS = 10 V

2N7000
75 600

mA

VGS = 10 V, 
VDS  2 VDS(on)

2N7002
500 2700

VGS = 10 V, 
VDS  2 VDS(on)

NDS7002A
500 2700

gFS Forward 
Transconductance

VDS= 10 V, 
ID = 200 mA

2N7000
100 320

mS

VDS 2VDS(ON), 
ID = 200 mA

2N7002
80 320

VDS 2VDS(ON), 
ID = 200 mA

NDS7002A
80 320



2N
7000 / 2N

7002 / N
D

S
7002A

 —
 N

-C
h

an
n

el E
n

h
a

n
cem

en
t M

o
d

e F
ield

 E
ffect Tran

sisto
r

© 1998 Fairchild Semiconductor Corporation   www.fairchildsemi.com

2N7000 / 2N7002 / NDS7002A Rev. 2.10 4 

Electrical Characteristics (Continued)

Note:

1. Pulse test : Pulse Width ≤  300 μs, Duty Cycel ≤ 2 %.

Symbol Parameter Conditions Type Min. Typ. Max. Unit

Dynamic Characteristics
Ciss Input Capacitance VDS = 25 V, VGS = 0 V, 

f = 1.0 MHz
All 20 50 pF

Coss Output Capacitance All 11 25

Crss Reverse Transfer 
Capacitance

All 4 5

ton Turn-On Time VDD = 15 V, RL = 25 , 
ID = 500 mA, 
VGS= 10 V, RGEN = 25

2N7000
10

ns

VDD = 30 V, RL = 150 , 
ID = 200 mA, VGS= 10 V, 
RGEN = 25

2N7002
NDS7002A 20

toff Turn-Off Time VDD = 15 V, RL = 25 , 
ID = 500 mA, VGS= 10 V, 
RGEN = 25

2N7000
10

ns

VDD = 30 V, RL = 150 , 
ID = 200 mA, VGS= 10 V, 
RGEN = 25

2N7002
NDS7002A 20

Drain-Source Diode Characteristics and Maximum Ratings
IS Maximum Continuous Drain-Source Diode Forward 

Current
2N7002 115 mA

NDS7002A 280

ISM Maximum Pulsed Drain-Source Diode Forward 
Current

2N7002 0.8 A

NDS7002A 1.5

VSD
Drain-Source Diode 
Forward Voltage

VGS = 0 V, 
IS = 115 mA(1)

2N7002
0.88 1.5

V

VGS = 0 V, 
IS = 400 mA(1)

NDS7002A
0.88 1.2
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     Typical Performance Characteristics 

2N7000 / 2N7002 / NDS7002A
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Figure 5. Transfer Characteristics Figure 6. Gate Threshold Variation with
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     Typical Performance Characteristics (Continued)

2N7000 / 2N7002 / NDS7002A
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Figure 8.  Body Diode Forward Voltage Variation with

Figure 9. Capacitance Characteristics Figure 10. Gate Charge Characteristics

Figure 11. Figure 12. Switching Waveforms
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     Typical Performance Characteristics (Continued)
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Figure 16. TO-92, 2N7000 Transient Thermal Response Curve

Figure 13. 2N7000 Maximum
Safe Operating Area

Figure 14. 2N7002 Maximum
Safe Operating Area

Figure 15. NDS7000A Maximum
Safe Operating Area
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