
N-Channel, 20V, 0.88A, Small Signal MOSFET 

 

 

 

 

 

 

Features 

 

� Trench N-Channel 

� Supper high density cell design for extremely low 

Rds(on) 

� Exceptional ON resistance and maximum DC 

current capability 

� Small package design with SOT-523 

 

 

 

Applications 

 

� Driver: Relays, Solenoids, Lamps, Hammers 

� Power supply converters circuit 

� Load/Power Switching for potable device 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

N3Marking: 
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Absolute Maximum Ratings (T
A
=25

o

C unless otherwise noted)

 

 

 

 

Thermal Resistance Ratings (T
A
=25

o

C unless otherwise noted) 

 

 

a Surface mounted on FR4 Board using 1 square inch pad size, 1oz copper 

b Surface mounted on FR4 board using minimum pad size, 1oz copper 

c Repetitive rating, pulse width limited by junction temperature, t
p
=10µs, Duty Cycle=1% 

d Repetitive rating, pulse width limited by junction temperature T
J
=150°C. 

Parameter Symbol 10 S Steady State Unit 

Drain-Source Voltage V
DS
�

+20 

Gate-Source Voltage V
GS
�

�6 

V 

T
A
=25°C 0.88  0.80  

Continuous Drain Current 
a

 

T
A
=70°C 

I
D
 

0.71  0.64  

A 

T
A
=25°C 0.37  0.30  

Maximum Power Dissipation 
a

 

T
A
=70°C 

P
D
 

0.23  0.19  

W 

T
A
=25°C 0.76  0.69  

Continuous Drain Current 
b

 

T
A
=70°C 

I
D
 

0.60  0.55  

A 

T
A
=25°C 0.27  0.22  

Maximum Power Dissipation 
b

 

T
A
=70°C 

P
D
 

0.17  0.14  

W 

Pulsed Drain Current 
c

 I
DM

 1.4 A 

Operating Junction Temperature T
J
 150 °C 

Lead Temperature T
L
 260 °C 

Storage Temperature Range T
stg

 -55 to 150 °C 

Parameter Symbol Typical Maximum Unit 

t ≤ 10 s 285 335 

Junction-to-Ambient Thermal Resistance 
a

 

Steady State 

R
θJA

 

340 405 

t ≤ 10 s 385 450 

Junction-to-Ambient Thermal Resistance 
b

 

Steady State 

R
θJA

 

455 545 

Junction-to-Case Thermal Resistance Steady State R
θJC

 260 300 

°C/W 
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Electronics Characteristics (T
A
=25

o

C unless otherwise noted) 

 

 

 

 

Symbol Parameter Test Condition Min Typ. Max Unit 

Off Characteristics 

V(
BR

)
DSS

 Drain-Source Breakdown Voltage V
GS

=0V, I
D
=250uA 20   V 

I
DSS

 Zero Gate Voltage Drain Current V
DS

=16V, V
GS

=0V   1 uA 

I
GSS

 Gate –Source leakage current V
DS

=0V, V
GS

=±5V   ±5 uA 

ON Characteristics 

V
GS(th)

 Gate Threshold Voltage V
DS

= V
GS

, I
D
=250uA 0.45 0.55 1.0 V 

V
GS

=4.5V, I
D
=0.6A  mΩ 

V
GS

=2.5V, I
D
=0.5A  mΩ 

V
GS

=1.8V, I
D
=0.35A mΩ 

R
DS(on)

 Drain-Source On-Resistance 

g
FS

 Forward Transconductance V
DS

=10V, I
D
=0.4A  1.0  S 

Dynamic Characteristics 

Ciss Input Capacitance  68  pF 

Coss Output Capacitance  9.0  pF 

Crss Reverse Transfer Capacitance 

V
DS

=10V, V
GS

=0V, 

f=100khz 

 7.5  pF 

Q
G(TOT)

 Total Gate Charge  1.15  nC 

Q
G(TH)

 Threshold gate charge  0.06  nC 

Q
GS

 Gate-Source Charge  0.15  nC 

Q
GD

 Gate-Drain Charge 

V
DS

=10V, V
GS

=4.5V, 

I
D
=0.55A 

 0.23  nC 

Switching Characteristics 

td(on) Turn-On Delay Time  22  ns 

tr Turn-On Rise Time  80  ns 

td(off) Turn-Off Delay Time  700  ns 

tf Turn-Off Fall Time 

V
DD

=10V,  V
GS

=4.5V, 

I
D
=0.55A, R

G
=6Ω 

 380  ns 

Body Diode Characteristics 

V
SD

 Forward Diode Voltage V
GS

=0V, I
S
=0.35A 0.5

570

620

 0.7 1.5 V

700
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Typical Performance Graph 

 

 

 

 

 

 

 

 

 

 

 

 

 

Output Characteristics 

 

 

 

 

 

 

 

 

 

 

 

 

 

On Resistance vs. Drain Current 

 

 

 

 

 

 

 

 

 

 

 

 

 

On Resistance vs. Junction Temperature 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Transfer Characteristics 

 

 

 

 

 

 

 

 

 

 

 

 

 

On Resistance vs. V
GS

 vs. Temperature 
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Capacitance 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Body Diode Characteristics 

 

 

 

 

 

 

 

 

 

 

 

 

 

Safe Operation Area, Junction-to-Ambient 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Transient thermal response (Junction-to-Ambient) 
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1. Duty Cycle, D =

2. Per Unit Base = RthJA = 340 °C/W

3. TJM - TA = PDMZthJA(t)

t1
t2

t1
t2

Notes:

4. Surface Mounted

PDM

F=100kHz
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