
Applications

• Motor control

• EV DC-DC & traction inverter

• Battery protection & power tool

• Synchronous rectification

• Micro solar Inverter & UPS

Benefits
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223 nC9.7 mΩ130 A200 V
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• High system reliability

• System efficiency improvement

• Higher frequency applicability

• Increased power density

Features

• Reduced switching and conduction losses

• Enhanced body diode dV/dt and dI/dt capability 

• Robust avalanche capability

• 100% avalanche tested

• Pb-free, Halogen free, and RoHS compliant

FSW20N9P7G1
N-Channel eMOS Power Trench MOSFET 

200 V, 130 A, 9.7 mΩ

G D S
TO-247

Absolute Maximum Ratings (TC = 25℃ unless otherwise noted)

Thermal Characteristics

UnitValueParameterSymbol

℃/W
0.29Thermal Resistance, Junction to Case, Max.RθJC

40Thermal Resistance, Junction to Ambient, Max.RθJA

UnitValueParameterSymbol

V200Drain to Source VoltageVDSS

V±30Gate to Source VoltageVGSS

A
130Continuous (TC = 25℃)

Drain CurrentID
92Continuous (TC = 100℃)

A520(Note1)PulsedDrain CurrentIDM

mJ800(Note2)Single Pulsed Avalanche EnergyEAS

A40(Note2)Avalanche CurrentIAS

V/ns
100MOSFET dv/dt

dv/dt
50(Note3)Peak Diode Recovery dv/dt

W520(TC = 25℃)
Power DissipationPD

W/℃3.45Derate Above 25℃

℃-55 to 175Operating and Storage Temperature RangeTJ, TSTG

℃260
Maximum Lead Temperature for Soldering, 
1/8” from Case for 10 Seconds

TL
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FSW20N9P7G1 200V eMOS Trench MOSFET

Electrical Characteristics (TC = 25℃ unless otherwise noted)

UnitMaxTypMinTest ConditionsParameterSymbol

Off Characteristics

V200VGS = 0 V, ID = 1 mADrain to Source Breakdown VoltageBVDSS

μA
20VDS = 200 V, VGS = 0 V

Zero Gate Voltage Drain CurrentIDSS
250VDS = 200 V, VGS = 0 V, TJ = 125℃

nA
100VGS = 20 V, VDS = 0 VGate-Source Forward Leakage Current

IGSS
-100VGS = -20 V, VDS = 0 VGate-Source Reverse Leakage Current

On Characteristics

V5.03.0VGS = VDS, ID = 250 μAGate Threshold VoltageVGS(th)

mΩ9.7VGS = 10 V, ID = 81 AStatic Drain to Source On ResistanceRDS(on)

Dynamic Characteristics

pF12000
VDS = 50 V, VGS = 0V,
f = 250 kHz

Input CapacitanceCiss

pF850Output CapacitanceCoss

pF370Reverse Transfer CapacitanceCrss

pF928
VDS = 0 V to 160 V, VGS = 0 V

Time Related Output CapacitanceCo(tr)

pF648Energy Related Output CapacitanceCo(er)

nC223
VDS = 100 V, ID = 81 A,
VGS = 10 V

Total Gate Charge at 10 VQg(tot)

nC72Gate to Source ChargeQgs

nC73Gate to Drain “Miller” ChargeQgd

Ω1f = 1MHzGate ResistanceRG

Switching Characteristics

ns50

VDS = 130 V, ID = 81 A,
VGS = 10 V, RG = 2.7 Ω

Turn-On Delay Timetd(on)

ns40Turn-On Rise Timetr

ns87Turn-Off Delay Timetd(off)

ns22Turn-Off Fall Timetf

Source-Drain Diode Characteristics

A130Maximum Continuous Diode Forward CurrentIS

A520Maximum Pulsed Diode Forward CurrentISM

V1.3VGS = 0 V, ISD = 81 ADiode Forward VoltageVSD

ns124VDD = 100 V, ISD = 81 A,
dIF/dt = 100 A/μs

Reverse Recovery Timetrr

nC616Reverse Recovery ChargeQrr

Package Marking and Ordering Information

※Notes:
1. Repetitive rating: pulse-width limited by maximum junction temperature.
2. IAS = 40 A, RG = 25 Ω, starting TJ = 25℃.
3. ISD ≤ 81 A, di/dt ≤ 520 A/μs, VDD ≤ 200 V.

QuantityPacking MethodPackageTop MarkingPart Number

30 unitsTubeTO-247FSW20N9P7G1FSW20N9P7G1
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Figure 2. Transfer CharacteristicsFigure 1. On-Region Characteristics

Figure 4. Diode Forward Voltage Characteristics vs. 
Source-Drain Current and Temperature

Figure 3. On-Resistance Characteristics vs. 
Drain Current and Gate Voltage

Figure 6. Gate Charge CharacteristicsFigure 5. Capacitance Characteristics
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Typical Performance Characteristics
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FSW20N9P7G1 200V eMOS Trench MOSFET
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※ Note: TC = 25℃

※ Note: TC = 25℃

VGS = 10 V

※ Note: VDS = 20 V
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Figure 8. On-Resistance Characteristics vs.
Temperature

Figure 7. Breakdown Voltage Characteristics vs.
Temperature

Figure 10. Maximum Drain Current vs.
Case Temperature

Figure 9. Maximum Safe Operating Area

Figure 12. Transient Thermal Response CurveFigure 11. Eoss vs. Drain to Source Voltage

0.0001

0.001

0.01

0.1

1

10

1E-6 1E-5 1E-4 1E-3 1E-2 1E-1 1E+0 1E+1

Z
θJ

C
[℃

/W
]

(N
o

rm
a

liz
e

d
)

tp, Rectangular Pulse Duration [sec]

Rev. 1 Page 4

Typical Performance Characteristics

single pulse
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※ Note: 
1. VGS = 0 V
2. ID = 250 μA
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※ Note: 
1. VGS = 10 V
2. ID = 81 A
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2. TJ = 175℃
3. Single Pulse
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Figure 13. Resistive Load Switching Test Circuit and Waveforms

Figure 14. Unclamped Inductive Switching Test Circuit and Waveforms

Figure 15. Peak Diode Recovery dv/dt Test Circuit and Waveforms
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Test Circuits

FSW20N9P7G1 200V eMOS Trench MOSFET
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FSW20N9P7G1 200V eMOS Trench MOSFET

* Dimensions in millimeters

Package Outlines

TO-247 ( S )


