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BCW120N21M1 @
N-Channel Silicon Carbide Power MOSFET bestirpower

1200 V,100A, 21mQ

Features

* High switching speed with a low gate charge BVpss Tecogc I, Tocosic Rl Quiyp

Fast intrinsic diode with low reverse recovery
Robust Avalanche Capability 1200V 100A 21mQ 209nC

+ 100% Avalanche Tested
Pb-free, Halogen Free, and RoHS Compliant

Benefits D
» System efficiency improvement

Higher frequency applicability

Increased power density G
* Reduced cooling effort ) 3

S
. . TO-247-3L

Applications

Solar inverter
EV charging station

UPS ROHS 4

Industrial power supply compliant

Absolute Maximum Ratings (T, = 25°C unless otherwisenoted)

Symbol Parameter Value Unit
Vbss Drain to SourceVoltage 1200 \Y
Vas Gate to Source Voltage(DC) -10/+22 \%
VGsop Recommended OperationValue -5/+18 \Y,

Continuous (Vgs=18V, Tc=25°C) 100
o Drain Current Continuous (Ves=18V, Te=100°C) 71 A
Iom Drain Current Pulsed (Notel) 267 A
o (Tc=25°C) 468 w
Po Power Dissipation Derate Above 25°C 31 W/rC
T3, Tsta Operating and Storage Temperature Range -55t0 175 °C

*Note 1 : Limited by maximum junction temperature.

Thermal Characteristics

Symbol Parameter Value Unit
Reasc Thermal Resistance, Junction to Case, Max. 0.32 .
Resa Thermal Resistance, Junction to Ambient, Max. 40 W
Tsold Soldering temperature, wave soldering only allowed at leads 260 °C
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Electrical Characteristics (T,= 25°C unless otherwise noted)

Symbol Parameter Test Conditions Min | Typ | Max | Unit
Off Characteristics
BVpss | Drainto Source BreakdownVoltage Ves=0V, Ib=1mA 1200 - - \Y,
Vbs= 1200V, Ves=0V - 17 100
Ibss Zero Gate Voltage DrainCurrent Vos= 1200V, Ves= 0 V. Ty=175°C i 24 ) MA
Ves=+22V,Vps=0V - - +100
loss Gate-Source Leakage Current Vos= 10V, Vos= 0V i i 100 nA
On Characteristics
Vesith) Gate Threshold Voltage Vaes= Vps, Ip= 10 mA 2.0 3.0 45 V
Ves=18V,Ip=50A - 18.8 -
Ves=18V, b =50A, T;=175C - 31.6 -
Ves=15V,Ip=50A - 24 -
Ves=15V, I =50 A, T; = 150°C - 28.4 -
Rosen | Static Drain to Source OnResistance | Y68 =15V, Ib=50A, Ty =175°C - 34 - mQ
Ves =18V, Ip = 60A - 19 -
Ves =18V, Ib = 62A, T; = 150°C - 29 -
Ves =18V, Ip = 62A, Ty = 175°C - 32.2 -
Ofs Transconductance Vos=20V, Ib=50A - 24.4 - S
Dynamic Characteristics
Ciss Input Capacitance - 3683 -
Coss | Output Capacitance Vbs =800V, Ves = 0V, f= 250 kHz - 225 - pF
Crss Reverse Capacitance - 26 -
Eoss Stored Energy in OutputCapacitance - 47 - [IN)
Coen) Energy Related OutputCapacitance Vbs=0V1to800V, Ves=0V - 146 -
Cot Time Related OutputCapacitance - 446 - PF
Qquoy | Total Gate Charge - 209 -
Qqs Gate to Source Charge \\izzz 850 (\)/\l/’llg \7 . - 52 - nc
Qud Gate to Drain “Miller”Charge - 80 -
Rc Internal Gate Resistance f= 1MHz, Vac=25mV open drain - 2.7 - Q
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Electrical Characteristics (Tc= 25°C unless otherwisenoted)

Symbol Parameter Test Conditions Min | Typ | Max | Unit
Switching Characteristics
taon) Turn-On Delay Time - 46 -
tr Turn-On Rise Time - 19 -
taory | Tum-Off Delay Time Vps =800V, Ip =50 A, - 55 - ns
tr Turn-Off Fall Time \ngszzz_.SS \gl)/, 18V, - 12 -
Eon Turn-on Switching Energy ::n\gu?:t:i\zclg;dZOSOZODl’ - 1230 -
Eoit Turn-off Switching Energy - 302 - u
Eot Total Switching Energy - 1532 -
Source-Drain Diode Characteristics
Is Maximum Continuous Diode Forward Current - - 100
lsm Maximum Pulsed Diode Forward Current - - 250 A
Vsb Diode Forward Voltage Ves=-5V,Ilsp=50A - 4 - \Y
tr Reverse Recovery Time Voo = 800V, Isp = 50 A, - 60 - ns
Qr Reverse Recovery Charge dig/dt=1000 A/jus - 404 - nC
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Typical Performance Characteristics

Figure 1. On-Region Characteristics T = -40°C

Figure 2. On-Region Characteristics Ty = 25°C
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Figure 3. On-Region Characteristics T; = 175°C

Figure 4. Normalized On-Resistance Characteristics
vs. Temperature
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Typical Performance Characteristics

Figure 7. Diode Forward Voltage Characteristics
vs. Source-Drain Current T; = 25°C

Figure 8. Diode Forward Voltage Characteristics
vs. Source-Drain Current T; = 175°C
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Typical Performance Characteristics

Figure 13. Continuous Drain Current Derating
vs. Case Temperature

Figure 14. Maximum Power Dissipation Derating
vs. Case Temperature
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Figure 15. Typ. Switching losses vs. Drain current
(VGS=-5V/15V)

Figure 16. Typ. Switching losses vs. Drain current
(VGS=-5V/18V)
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Figure 17. Typ. Switching losses vs. Drain current

Figure 18. Typ. Switching losses vs. Drain current
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Typical Performance Characteristics

Figure 19. Typ. Switching losses vs. Gate resistance

Figure 20. Typ. Switching losses vs. Gate
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Figure 21. Typ. Switching losses vs. Gate resistance
(VGS=-5V/15V)

Figure 22. Typ. Switching losses vs. Gate
resistance (VGS=-5V/18V)
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Figure 23. Maximum Safe Operating Area

Figure 24. Transient Thermal Response Curve
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Typical Performance Characteristics

Figure 25. On-Resistance vs. Drain Current For
Various Temperature(VGS=15V)

Figure 26. On-Resistance vs. Drain Current For
Various Temperature(VGS=18V)
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Figure 27. On-Resistance vs. Temperature For
Various Gate Voltage

Figure 28. 3rd Quadrant Characteristic at
-40°C
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Typical Performance Characteristics

Figure 31. Capacitance vs. Drain-Source Voltage

Figure 32. Capacitance vs. Drain-Source
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Typical Performance Characteristics

Figure 36. Inductive Load Switching Test Circuit and Waveforms
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Package Outlines
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(S COMMON DIMENSIONS
mm
SYMBOL T Now [ WAX
A 4, 80 5. 00 5. 20
Al 2:21 2. 41 2. 59
A2 | 1.85 | 2.00 |215
b 1.11 121 1736
b2 1.91 2. 01 2.21
b4 2.91 3.01 3..21
[ 0.51 0.61 0.75
D 20.70 | 21..00 |21.30
D1 16.25 | 16.55 | 16.85
E_ [15.50 | 15.80 |16.10
El 13.00 | 13.30 | 13.60
E2 4. 80 5. 00 5. 20
E3 2.30 2.50 2. 70
e 5. 44BSC
I 19.62 | 19.92 |20.22
ET — = 4. 30
OP 3.40 3. 60 3. 80
OP1 5= = 7.30
S 6. 15BSC

*Dimensions in millimeters
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Package Marking and Ordering Information

Part Number Top Marking Package Packing Method Quantity
BCW120N21M1 BCW120N21M1 TO247-3 Tube 30 units
Disclaimer

Bestirpower reserve the right to make changes, corrections, enhancements,
modifications, and improvements to Bestirpower products and/or to this document
at any time withoutnotice.

The information given in this document shall in no event be regarded as a
guarantee of conditions or characteristics. Bestirpower does not assume any
liability for infringement of patents, copyrights, or other intellectual property rights
of third parties by or arising from the use of Products or technical information
described in this document.

This document is the property of Bestirpower Co,. LTD., and not allowed to copyor
transformedto otherformatif not under the authority approval.

© 2023 Bestirpower — All rightsreserved
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