ORIENTAL’ SFS10RO3FNF

SEMICONDUCTOR Enhancement Mode N-Channel Power MOSFET
General Description
F$#MOS MOSFET is based on Or@eonhbbueSedeevbodudiesi gn to
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is specially designed to use in motor control systems with driving voltage of more than 10V.

Features
Lowpsgn& FOM
Extremely | ow switching | oss
Excellent reliability and uniformity RoHS
Fast switchriencgo vaenrdy s of t compient

Applications
. PD charger
Motdrri ver
Swit chi ng gwdlattaoge
DGDC convertor
Switching mode power supply

Key Performance Parameters

Parameter Value Unit
Vbs 100 \%
ID, pulse 480 A
Rbs(on), max @ Ves=10V 3 mq
Qg 107 nC

Mar kimg or mati on

Product Name Package Marking
SFS10R03FNF TO220F SFS10R0O3FN
Package & Pin informati on

Ori ed¢milconductor E C¥Ay0Oight Pagle.



ORIENTAL® SFS10R0O3FNF
SEMICONDUCTOR Enhancement Mode N-Channel Power MOSFET

Absolute Maximum Ratings at Tj=25A Qnless otherwise noted

Parameter Symbol Value Unit
Drain-source voltage Vbs 100 \%
Gate-source voltage Ves +20 \%
Continuous drain currentV), Tc=25 T Io 120 A
Pulsed drain current?, Tc=25 T Ip, pulse 480 A
Continuous diode forward current?, Tc=25 T Is 120 A
Diode pulsed current?, Tc=25 T Is, puise 480 A
Power dissipation?, Tc=25 T Po 80 w
Single pulsed avalanche energy? Eas 504 mJ
Operation and storage temperature Tstg, Tj -55t0 175 C

Thermal Characteristics

Parameter Symbol Value Unit
Thermal resistance, junction-case Raasc 1.9 W
Thermal resistance, junction-ambient Raaa 62 W

Electrical Characteristics at Tj=25A Qnless otherwise specified

Parameter Symbol Min. Typ. Max. Unit Test condition

Drain-source _ _
breakdown voltage BVbss 100 V| Ves=0V, Ip=250 A

Gate threshold

voltage Ves() 2 4 V | Vbs=Vas, Ib=250 £A
Drain-source _ _
on-state resistance Roson) 2.3 3 mq | Ves=10V, Ib=50 A
Gate-source 100 Ves=20 V

less nA
leakage current 100 Ves=20 V
Drain-source _ ~
leakage current Ipss 1 €A | Vbs=100V, Ves=0 V
Gate resistance Re 0.9 q a=1 MHz, Op
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ORIENTAL®
SEMICONDUCTOR

Dynamic Characteristics

SFS10R0O3FNF
Enhancement Mode N-Channel Power MOSFET

Parameter Symbol Min. Typ. Max. Unit | Test condition
Input capacitance Ciss 7790 pF
Ves=0V,
Output capacitance Coss 4230 pF | Vbs=25V,
] a=100 Kk H
Reverse transfer capacitance Crss 250 pF
Turn-on delay time td(on) 27 ns
. . Ves=10V,
Rise time tr 22 NS | \/ps=50 V,
i . Re=2 q,
Turn-off delay time td(ofr) 51 ns =25 A
Fall time tr 20 ns
Gate Charge Characteristics
Parameter Symbol Min. Typ. Max. Unit | Test condition
Total gate charge Qg 106 nC
Gate-source charge Qs 30 nC | Ves=10V,
Vbs=50V,
Gate-drain charge Qgd 23 nC Ib=25 A
Gate plateau voltage Vplateau 4.4 \
Body Diode Characteristics
Parameter Symbol Min. Typ. Max. Unit | Test condition
. Is=20 A,
Diode forward voltage Vsp 1.3 \ Vas=0 V
Reverse recovery time trr 136 ns
VrR=50V,
Reverse recovery charge Qr 219 nC | Is=25A,
di/dt =10
Peak reverse recovery current lrrm 29 A

Note

1) Calculated continuous current based on maximum allowable junction temperature.
2) Repetitive rating; pulse width limited by max. junction temperature.

3) Pdis based on max. junction temperature, using junction-case thermal resistance.
4)  Vpp=50V,Ves=10 V, L=0.3 mH, starting Tj=25 C.
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ORIENTAL"
SEMICONDUCTOR

Electrical Characteristics Diagrams

SFS10RO3FNF

Enhancement Mode N-Channel Power MOSFET
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Figure 1. Typ. output characteristics
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Figure 2. Typ. transfer characteristics
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Figure 3. Typ. capacitances
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Figure 4. Typ. gate charge
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Figure 5. Drain-source breakdown voltage

.
5.0

-

o

5 1,=50 A
= Ves=10V
>

— 40

>
~

b=}

o

O 30
o
=

z

[}

820
o2

—~
1.0

-50 0 50 100 150 200
Ti/ Mxqgfwlrg whpshudwx

Figure 6. Drain-source on-state resistance
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ORIENTAL"

SEMICONDUCTOR Enhancement Mode N-Channel Power MOSFET
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Figure 7. Threshold voltage Figure 8. Forward characteristic of body diode
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Figure 9. Drain-source on-state resistance Figure 10. Drain current
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Figure 11. Safe operation area Tc=251 Figure 12. Max. transient thermal impedance
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ORIENTAL® SFS10R0O3FNF
SEMICONDUCTOR Enhancement Mode N-Channel Power MOSFET

Test circuits and waveforms
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Figure 1. Gate charge test circuit & waveform

Figure 2. Switching time test circuit & waveforms

Figure 3. Unclamped inductive switching (UIS) test circuit & waveforms

Figure 4. Diode reverse recovery test circuit & waveforms
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