
 

Applications:

Value Unit

1200 V

40 mΩ

59 A

300 W

NF3M40120K Tube

PD

NF3M40120K DATASHEET

1200V 40mohm Silicon Carbide Power MOSFET
NF3M40120K

Parameter

VDS

RDSON, TYP @VGS = 18 V

ID

Features:

Key Performance Parameters:

Ordering Information:

    

Packing

450 per box

Form

•  Low on-resistance

•  Fast switching speed with low capacitances

•  Fast intrinsic diode with low reverse

   recovery (QRR)

•  Halogen-free，RoHS compliant 

•  Motor drives

•  DC/DC converters

•  Switched mode power supplies

•  Solar inverters

Marking Code

NF3M40120K
Package Type

TO-247-4L

Ordering Code
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Symbol Units

VDS V

A

A

IDM A

VGS V

VGS V

PD W

TJ, TSTG °C

Thermal Characteristics

Symbol Units

RθJC °C/W

RθJA °C/W

Notes:

1.      The max drain current limited by maximum junction temperature

2.      Repetitive Rating: Pulse width limited by maximum junction temperature

Parameter

 Drain-Source Voltage

 Drain Current - Continuous (TC = 25°C)
 (Note 1)

 Drain Current - Continuous (TC = 100°C) 
 (Note 1)

40

Maximum Ratings (TA = 25°C unless otherwise noted)

ID

 Thermal Resistance, Junction-to-Ambient, Steady-State

Value

0.5

1200

59

45

100

-10/+22

-6/+18

 Drain Current - Pulsed 
(Note 2)

 Gate-Source Voltage (dynamic)

 Gate-Source Voltage (static)

300

NF3M40120K DATASHEET

-55 to +175

 Power Dissipation (TC = 25°C)

 Operating and Storage Temperature Range

Parameter Value

 Thermal Resistance, Junction-to-Case, Steady-State
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Symbol Min Typ Max Units

BVDSS 1200 V

IDSS 5 50 μA

100 nA

100 nA

2.2 3.2 4.5 V

2.2 V

40 54 mΩ

64 mΩ

16 S

17 S

CISS 2360 pF

COSS 108 pF

CRSS 13 pF

EOSS 43 μJ

RG 3.3 Ω

QGS 38 nC

QGD 58 nC

QG 128 nC

 Zero Gate Voltage Drain Current

VGS = 18 V, ID = 33.3 A

VDS = 20 V, ID = 33.3 A

RDS(ON)  Drain-Source on-state resistance VGS = 18 V, ID = 33.3 A,

TJ = 175 °C

Dynamic Characteristics

 Input Capacitance

 Output Capacitance

 Reverse Transfer Capacitance

 Gate Resistance

Test Conditions

VGS = 0 V, ID = 100 μA

VDS = 1200 V, VGS = 0 V

VGS = + 18 V, VDS = 0 V

VDS = VGS, ID = 9.5 mA

 Drain-Source Breakdown Voltage

NF3M40120K DATASHEET

Static Characteristics

VGS = - 6 V, VDS = 0 V
IGSS  Gate Leakage Current

VGS(TH)  Gate Threshold voltage VDS = VGS, ID = 9.5 mA,

TJ = 175 °C

GFS  Forward Transconductance VDS = 20 V, ID = 33.3 A,

TJ = 175 °C

F = 1 MHz, VAC = 25 mV

Electrical Characteristics (TJ = 25°C unless otherwise noted)

Parameter

 COSS Stored Energy

VDS = 800 V, VGS = 0 V,

F = 100 kHz, VAC = 25 mV

 Gate-Source Charge

VDS = 800 V , ID = 33.3 A,

VGS = -5/+18 V
 Gate-Drain Charge

 Total Gate Charge
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Symbol Min Typ Max Units

TD(ON) 19 nS

TR 22 nS

TD(OFF) 33 nS

TF 22 nS

EON 1227 μJ

EOFF 160 μJ

TD(ON) 30 nS

TR 45 nS

TD(OFF) 88 nS

TF 53 nS

EON 1970 μJ

EOFF 580 μJ

IS 59 A

ISM 100 A

4.5 V

4 V

IRM 7.5 A

TRR 22 nS

QRR 92 nC

Note3: All switching charateristics reference TO247-3L.

 Turn Off Energy

 Fall Time

 Fall Time

 Turn On Delay Time

VSD  Diode Forward Voltage VGS = -4 V , ISD = 20 A,

TJ = 175 °C

 Turn On Energy

 Turn Off Energy

Drain-Source Diode Characteristics (TJ = 25 °C unless otherwise noted)

NF3M40120K DATASHEET

Switching Characteristics 
(Note3)

Parameter Test Conditions

 Turn On Delay Time

VGS = -4 V , ISD = 20 A

VGS = -4 V , ISD = 33.3 A,

VR = 800 V, di/dt = 650 A/μS

 Peak Reverse Recovery Current

 Reverse Recovery Time

 Reverse Recovery Charge

 Rise Time

 Turn Off Delay Time

VDD = 800 V , ID = 33.3 A,

VGS = -5/+18 V, RG,EXT = 5 Ω

L = 99 μH

Diode：
Body Diode at VGS = -5V

VDD = 800 V , ID = 33.3 A,

VGS = -5/+18 V, RG,EXT = 20 Ω

L = 99 μH

Diode：
Body Diode at VGS = -5V

 Turn On Energy

 Maximum Continuous Drain-Source Diode Forward Current

 Maximum Pulsed Drain-Source Diode Forward Current

 Rise Time

 Turn Off Delay Time
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Electrical Characteristics Diagrams
(Note4)

NF3M40120K DATASHEET
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Figure 4: Normalized On-Resistance vs. 

Temperature
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ID = 33.3 A
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Figure 2: Output Characteristics TJ = 25℃
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Figure 3: Output Characteristics TJ = 175℃
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Figure 1: Output Characteristics TJ = -40℃
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Figure 5: On-Resistance vs. Drain Current

For Various Temperatures
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Figure 6: On-Resistance vs. Temperature

For Various Gate Voltage 

VGS = 15 V

VGS = 18 V
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Figure 8: Body Diode Characteristics at -40℃
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Figure 7: Transfer Characteristics For 

Various Junction Temparature
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Figure 9: Body Diode Characteristics at 25℃
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Figure 10: Body Diode Characteristics at 175℃
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Figure 11: Threshold Voltage vs. Temperature

VGS = VDS

IDS = 9.5mA

-5

0

5

10

15

20

0 30 60 90 120 150

V
G

S
(V

)

QG (nC)
Figure 12: Gate-Charge Characteristics

VDS = 800V
ID = 33.3A
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Figure 13: 3rd Quadrant Characteristics at  -40℃
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Figure 14: 3rd Quadrant Characteristics at  25℃
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Figure 15: 3rd Quadrant Characteristics at  175℃
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Figure 17: Capacitance Characteristics (0 - 200V)
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Figure 18: Capacitance Characteristics (0-1000V)
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Figure 16: Output Capacitor Stord Energy
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Figure 19: Current De-rating
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Figure 20: Maximum Power Disspation Derating 
vs CaseTemperature
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Figure 21: Normalized Maximum Transient 

Thermal Impedance 

D = TON/T  RθJC = 0.45 ℃/W
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Figure 22: Maximum Forward Biased Safe 
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Figure 23: Clamped Inductive Switching Energy 
vs. RG(ext)
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Note4: All figures reference TO247-3L.
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Figure 25: Clamped Inductive Switching Energy 
vs. Drain Current (VDD = 600 V)
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Figure 26: Clamped Inductive Switching Energy 
vs. Drain Current (VDD = 800 V)
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Test Circuit and Waveform

Gate Charge Test Circuit & Waveform

Clamped Inductive Switching Test Circuit & Waveforms

Diode Recovery Test Circuit & Waveforms

rrt

AR AR

Q   = -   Idt

Vdd
Vdd

rr

RMI

dI/dt

E   = 1/2 LI
2

DSS

AR

FI

Vds +

Vds -

Diode Recovery Test Circuit & Waveforms

Isd
Isd

Vds

Vgs

Vds

L

DUT

VDC

+

-
Vgs

Ig

Unclamped Inductive Switching (UIS) Test Circuit & Waveforms

I

BV

Vgs

Id

Vds

Vgs

L

VDC

+

-

DUT

Rg

Vgs

Id

Vgs Vdd

offt

ftd(off)
t

ont

d(on) rtt

Resistive Switching Test Circuit & Waveforms

90%

10%

Vds

Vgs

Rg

RL

Vgs

Vds

Vgs VddDUT
VDC

+

-

Gate Charge Test Circuit & Waveform

Charge

QgdQgs

Qg

10V

Vgs

Vgs

VDC

+

-
DUT

Vds

Ig

VDC

+

-

rrt

AR AR

Q   = -   Idt

Vdd
Vdd

rr

RMI

dI/dt

E   = 1/2 LI
2

DSS

AR

FI

Vds +

Vds -

Diode Recovery Test Circuit & Waveforms

Isd
Isd

Vds

Vgs

Vds

L

DUT

VDC

+

-
Vgs

Ig

Unclamped Inductive Switching (UIS) Test Circuit & Waveforms

I

BV

Vgs

Id

Vds

Vgs

L

VDC

+

-

DUT

Rg

Vgs

Id

Vgs Vdd

offt

ftd(off)
t

ont

d(on) rtt

Resistive Switching Test Circuit & Waveforms

90%

10%

Vds

Vgs

Rg

RL

Vgs

Vds

Vgs VddDUT
VDC

+

-

Gate Charge Test Circuit & Waveform

Charge

QgdQgs

Qg

10V

Vgs

Vgs

VDC

+

-
DUT

Vds

Ig

VDC

+

-

rrt

AR AR

Q   = -   Idt

Vdd
Vdd

rr

RMI

dI/dt

E   = 1/2 LI
2

DSS

AR

FI

Vds +

Vds -

Diode Recovery Test Circuit & Waveforms

Isd
Isd

Vds

Vgs

Vds

L

DUT

VDC

+

-
Vgs

Ig

Unclamped Inductive Switching (UIS) Test Circuit & Waveforms

I

BV

Vgs

Id

Vds

Vgs

L

VDC

+

-

DUT

Rg

Vgs

Id

Vgs Vdd

offt

ftd(off)
t

ont

d(on) rtt

Resistive Switching Test Circuit & Waveforms

90%

10%

Vds

Vgs

Rg

RL

Vgs

Vds

Vgs VddDUT
VDC

+

-

Gate Charge Test Circuit & Waveform

Charge

QgdQgs

Qg

10V

Vgs

Vgs

VDC

+

-
DUT

Vds

Ig

VDC

+

-

10/12 Rev.1.1  2023-03-10



NF3M40120K

Package Outlines

TO-247-4L PKG Outlines 

DATASHEET
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Revision History

RemarkRevision

Rev.1.1

Release Date

2023/3/10

NF3M40120K

NF3M40120K
XXXXXXX

Note:

NF3M40120K = Product Name Code

XXXXXXX = Date Code

Marking Information

DATASHEET
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