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F e a t u r e s
• Typ. RDS(on) = 22 m� @ VGS = 18 V

• Ultra Low Gate Charge (QG(tot) = 142 nC)

• High Speed Switching with Low Capacitance (Coss = 146 pF)

• 100% Avalanche Tested

• These Devices are RoHS Compliant
Typical Applications
• Solar Inverters

• Electric Vehicle Charging Stations

• Uninterruptible Power Supplies (UPS)

• Energy Storage Systems

• Switch Mode Power Supplies (SMPS)

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

Parameter Symbol Value Unit

DrainĭtoĭSource Voltage VDSS 1200 V

A

Power Dissipation 
(Note 2)

PD 220 W

Pulsed Drain Current
(Note 4)

TC toĭSource Avalanche 
Energy (I

L(pk) = 23.1 A, L = 1 mH) (Note 5)
EAS 267 mJ

Maximum Temperature for Soldering (10 s) TL 270 °C

Stresses exceeding those listed in the Maximum Ratings table may damage the
device. If any of these limits are exceeded, device functionality should not be
assumed, damage may occur and reliability may be affected.
1. Surface mounted on a FRĭ4 board using 1 in2 pad of 2 oz copper.
2. The entire application environment impacts the thermal resistance values shown,

they are not constants and are only valid for the particular conditions noted.
3. The maximum current rating is based on typical RDS(on) performance.
4. Repetitive rating, limited by max junction temperature.
5. EAS of 264 mJ is based on starting TJ = 25°C; L = 1 mH, IAS = 23.1 A, 

VDD = 100 V, VGS = 18 V.

Drain (TAB)

Power Source (Pins 3, 4, 5, 6, 7)

Gate (Pin 1)

BG022N120M3S = Specific Device Code
A = Assembly Location
Y = Year
WW = Work Week
ZZ = Lot Traceability

BG022N
120M3S

AYWWZZ

Driver Source (Pin 2)
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/products/discrete-power-modules/silicon-carbide-sic/silicon-carbide-sic-mosfets
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THERMAL CHARACTERISTICS

Parameter Symbol Max Unit

JunctionĭtoĭCase ĭ Steady State (Note 2) R�JC 0.34 °C/W

JunctionĭtoĭAmbient ĭ Steady State (Notes 1, 2) R�JA 40

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 Condition Min Typ Max Unit

OFF−STATE CHARACTERISTICS

DrainĭtoĭSource Breakdown Voltage V(BR)DSS VGS = 0 V, ID = 1 mA 1200 ĭ ĭ V

DrainĭtoĭSource Breakdown Voltage
Temperature Coefficient

V(BR)DSS/TJ ID = 1 mA, referenced to 25°C
(Note 7)

ĭ 0.3 ĭ V/°C

Zero Gate Voltage Drain Current IDSS VGS = 0 V, VDS = 1200 V, TJ = 25°C ĭ ĭ 100 �A

GateĭtoĭSource Leakage Current IGSS VGS = +22/ĭ10 V, VDS = 0 V ĭ ĭ ±1 �A

ON−STATE CHARACTERISTICS

Gate Threshold Voltage VGS(TH) VGS = VDS, ID = 20 mA 2.04 2.72 4.4 V

DrainĭtoĭSource On Resistance RDS(on) VGS = 18 V, ID = 40 A, TJ = 25°C ĭ 22 30 m�

VGS = 18 V, ID = 40 A, TJ = 175°C
(Note 7)

ĭ 44 ĭ

Forward Transconductance gFS VDS = 10 V, ID = 40 A (Note 7) ĭ 34 ĭ S

CHARGES, CAPACITANCES & GATE RESISTANCE

Input Capacitance CISS

VGS = 0 V, f = 1 MHz, VDS = 800 V
(Note 7)

ĭ 3175 ĭ pF

Output Capacitance COSS ĭ 146 ĭ

Reverse Transfer Capacitance CRSS ĭ 14 ĭ

Total Gate Charge QG(TOT)

VGS = ĭ3/18 V, VDS = 800 V,
ID = 40 A, (Note 7)

ĭ 142 ĭ nC

Threshold Gate Charge QG(TH) ĭ 11 ĭ

GateĭtoĭSource Charge QGS ĭ 16 ĭ

GateĭtoĭDrain Charge QGD ĭ 38 ĭ

GateĭResistance RG f = 1 MHz ĭ 1.5 ĭ �

SWITCHING CHARACTERISTICS

TurnĭOn Delay Time td(ON)

VGS = ĭ3/18 V,
VDS = 800 V,

ID = 40 A,
RG = 4.5 �

inductive load (Notes 6, 7)

ĭ .1834 275.074 .907097D
0 Tc
<0s039 .90707 15.307 re
f
482.287 243.439709 re
f
BT
/TT3 1 Tf
8 0 0 8 496.3102 203.7685 Tm
<00ef>Tj
ET
416.523 198.312 .90707 15.364 re
f
486.523 212.769 32.882 .90709 re
f
BT
/TT4 1 Tf
855.117Tm
6.3189 232.66ns1 Tm
(�)Tj
ET
531 937244.346 .90704 61.455 re
f
531 937244.346 .9071 61.455 re
f
586.523 219.039 37.928 .90709 r4 1 Tf
8 0 0 18.5290672.5859 Tm
-.0005 0Tc
.001Ri[(ReveTc
[T)36.4(ime)]TJ
ET
5 re94 290.438 .90709 15.364 re
f
22  275.02.769 163.106 .90709 re
f
BT
8 0870717 18.5290672.5544 Tm
0 Tc
0 Tw
(t)Tj
6.5 0 5 0 827 18 0 8 232.66rd(ON)

ĭOn DeTc
[Timet d(ON)

ĭtĭ

14
�ïQ

ON)
ĭQON)ĭĭ

http://www.������Ƶ.com/
/support/technical-document-feedback/?tdid=NTBG022N120M3S-D&tdt=Datasheet


NTBG022N120M3S

www.onsemi.com
3

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

Paramete 

http://www.������Ƶ.com/
/support/technical-document-feedback/?tdid=NTBG022N120M3S-D&tdt=Datasheet
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XXXX = Specific Device Code
A = Assembly Location
Y = Year
WW = Work Week
G = PbĭFree Package

*This information is generic. Please refer to
device data sheet for actual part marking.
PbĭFree indicator, “G” or microdot “�”, may
or may not be present. Some products may
not follow the Generic Marking.

GENERIC
MARKING DIAGRAM*

XXXXXXXXX
AYWWG
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