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Silicon Carbide (SiC)
MOSFET - EliteSiC,
23 mohm, 650 V, M3S,
TO-247-3L

NTHL023N065M3S

Features
• Typical RDS(on) = 23 m� @ VGS = 18 V

• Ultra Low Gate Charge (QG(tot) = 69 nC)

• High Speed Switching with Low Capacitance (Coss = 153 pF)

• 100% Avalanche Tested

• This Device is Halide Free and RoHS Compliant with Exemption 7a,
Pb−Free 2LI (on second level interconnection)

Applications
• SMPS, Solar Inverters, UPS, Energy Storages, EV Charging

Infrastructure

MAXIMUM RATINGS (TJ = 25°C unless otherwise noted)

Parameter Symbol Value Unit

DrainĭtoĭSource Voltage VDSS 650 V

GateĭtoĭSource Voltage VGS ĭ8/+22 V

Continuous Drain Current TC = 25°C ID 70 A

Power Dissipation PD 263 W

Continuous Drain Current TC = 100°C ID 49 A

Power Dissipation PD 131 W

Pulsed Drain Current
(Note 1)

TC = 25°C
tp = 100 �s

IDM 218 A

Continuous SourceĭDrain
Current (Body Diode)

TC = 25°C
VGS = ĭ3 V

IS 40 A

TC = 100°C
VGS = ĭ3 V

23

Pulsed SourceĭDrain Current
(Body Diode)
(Note 1)

TC = 25°C
VGS = ĭ3 V
tp = 100 �s

ISM 181 A

Single Pulse Avalanche Energy
(Note 2)

ILPK = 19.6 A,
L = 1 mH

E
2. E

AS of 192 mJ is based on starting TJ = 25°C, L = 1 mH, IAS = 19.6 A, 
VDD = 100 V, VGS = 18 V

V(BR)DSS RDS(ON) TYP ID MAX

650 V 23 m� @ VGS = 18 V 70 A

D

G

S

HL023N
065M3S

AYWWZZ

http://www.������Ƶ.com/
/products/discrete-power-modules/silicon-carbide-sic/silicon-carbide-sic-diodes
/products/discrete-power-modules/silicon-carbide-sic/silicon-carbide-sic-diodes


NTHL023N065M3S

www.onsemi.com
2

THERMAL CHARACTERISTICS

Parameter Symbol Value Unit

Thermal Resistance, JunctionĭtoĭCase (Note 3) R�JC 0.57 °C/W

Thermal Resistance, JunctionĭtoĭAmbient (Note 3) R�JA 40

3. The entire application environment impacts the thermal resistance values shown, they are not constants and are only valid for the particular
conditions noted.

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Value Unit

Operation Values of GateĭtoĭSource Voltage VGSop ĭ5...ĭ3
+18

V

Functional operation above the stresses listed in the Recommended Operating Ranges is not implied. Extended exposure to stresses beyond
the Recommended Operating Ranges limits may affect device reliability.

ELECTRICAL CHARACTERISTICS (TJ = 25°C unless otherwise specified)  

Parameter Symbol Test Conditions Min Typ Max Unit

OFF CHARACTERISTICS

DrainĭtoĭSource Breakdown Voltage V(BR)DSS VGS = 0 V, ID = 1 mA, TJ = 25°C 650 ĭ ĭ V

DrainĭtoĭSource Breakdown Voltage
Temperature Coefficient

�V(BR)DSS/
�TJ

ID = 1 mA, Referenced to 25°C ĭ 89 ĭ mV/°C

Zero Gate Voltage Drain Current IDSS VDS = 650 V, TJ = 25°C ĭ ĭ 10 �A

VDS = 650 V, TJ = 175°C (Note 5) ĭ ĭ 500 �A

GateĭtoĭSource Leakage Current IGSS VGS = ĭ8/+22 V, VDS = 0 V ĭ ĭ ±1.0 �A

ON CHARACTERISTICS

DrainĭtoĭSource On Resistance RDS(on) VGS = 18 V, ID = 20 A, TJ = 25°C ĭ 23 33 m�

VGS = 18 V, ID = 20 A, TJ = 175°C
(Note 5)

ĭ 35 ĭ

VGS = 15 V, ID = 20 A, TJ = 25°C ĭ 29 ĭ

VGS = 15 V, ID = 20 A, TJ = 175°C
(Note 5)

ĭ 37 ĭ

Gate Threshold Voltage VGS(TH) VGS = VDS, ID = 10 mA, TJ = 25°C 2 2.8 4 V

Forward Transconductance gFS VDS = 10 V, ID = 20 A (Note 5) ĭ 14 ĭ S

CHARGES, CAPACITANCES & GATE RESISTANCE

Input Capacitance CISS VDS = 400 V, VGS = 0 V, f = 1 MHz
(Note 5)

ĭ 1952 ĭ pF

Output Capacitance COSS ĭ 153 ĭ

Reverse Transfer Capacitance CRSS ĭ 13 ĭ

Total Gate Charge QG(TOT) VDD = 400 V, ID = 20 A,
VGS = ĭ3/18 V (Note 5)

ĭ 69 ĭ nC

GateĭtoĭSource Charge QGS ĭ 19 ĭ

GateĭtoĭDrain Charge QGD ĭ 18 ĭ

Gate Resistance RG f = 1 MHz ĭ 4.0 ĭ �

SWITCHING CHARACTERISTICS

TurnĭOn Delay Time td(ON) VGS = ĭ

http://www.������Ƶ.com/
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ELECTRICAL CHARACTERISTICS (TJ = 25°C unless otherwise specified) (continued)

Parameter UnitMaxTypMinTest ConditionsSymbol

SWITCHING CHARACTERISTICS

TurnĭOn Delay Time td(ON) VGS = ĭ3/18 V, VDD = 400 V,
ID = 20 A, RG = 4.7 �, TJ = 175°C

(Notes 4 and 5)

ĭ 11 ĭ ns

TurnĭOff Delay Time td(OFF) ĭ 45 ĭ

Rise Time tr ĭ 29 ĭ

Fall Time tf ĭ 14 ĭ

TurnĭOn Switching Loss EON ĭ 173 ĭ �J

TurnĭOff Switching Loss EOFF ĭ 64 ĭ

Total Switching Loss ETOT ĭ 237 ĭ

SOURCE−TO−DRAIN DIODE CHARACTERISTICS

Forward Diode Voltage VSD ISD = 20 A, VGS = ĭ3 V, TJ = 25°C ĭ 4.5 6.0 V

ISD = 20 A, VGS = ĭ3 V, TJ = 175°C
(Note 5)

ĭ 4.2 ĭ

Reverse Recovery Time tRR VGS = ĭ3 V, IS = 20 A,
dI/dt = 1000 A/�s, VD.2079 530.64584 539.547aA,

-.8( (I)Tj
6.6403 4 and 5))TTD
-.0.5685 Tm
0 Tc
(J)T
f
61 T 53(GS8T1 1 T34 Tm
-.0027 Tc159 74
ET
( Tj
1 Tf
2.2394 0 TD
0 Tc
(°)Tj
/TT4 1 Tf
.3968 0 TD
(C)Tj
ET
265.266 564.4 V)93.6(,)-1.1( I)]TJ40.645C 0018 Tc
(D.2079 530. 554 3.200 8 348.)Tj
ET
265.2,.3 Tc
(°)Tj
/TT4 C)Tj
Eo(0003 Tc2f
8 0 0 8 456.T0802(E).465 55 50 8 348.)Tj
ET
265.2,.3 Tc1 Tf
2.23945.2,.3 Tc
.5638 554.5134 Tm
(I)Tj
6.5 2.2394TT4 1 Tf
.5386 0 TD
(J) 0 82TT4 1 Tf
8 0 0 8.
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TYPICAL CHARACTERISTICS
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TYPICAL CHARACTERISTICS
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