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Silicon Carbide Enhancement Mode MOSFET

Features Preliminary HB-9434
€ Voss= 1200V 1
@ Ropson < 15 mQ@ Ves =20 V X
& Fully Avalanche Rated 3{ [lﬂ 02
€ Pb Free & RoHS Compliant _l _l
& Isolation Type Package 45 57

@ Electrically Isolation base plate

Applications
€ Solar Inverters € Switch Mode Power Supplies
€ Power Converters @ Battery Chargers

€ Motor Drive

Absolute Maximum Ratings (Tc=25°C unless otherwise noted)

Parameter Symbol Ratings Unit N M N
B
Drain-Source Voltage Vbs 1200 \' A
Gate-Source Voltage Ves -10/+20 \%
DIMENSIONS
. . @ Tc =25°C 200 INCHES MM
Drain Current-Continuous @ Te =100°C lo 125 A DIM TN VXA N Ty NOTE
A 3.700 94.0
: —oro Notel B 3.134 3.165 79.6 80.4
Drain Current-Pulsed @ T¢ =25°C lom 500 A c 7339 340
D 1.201 30.5
Maximum Power Dissipation Po 980 w E 1.181 30.0
F .866 22.0
° G .252 6.4 2z
Storage Temperature Range T -50 to +150 C
9 P 9 ste H 894 | 917 22.7 23.3
| 670 17.0
Operating Junction Temperature Range T, -50 to +150 °C J 512 13.0
K 677 17.2
Thermal Resistance, Junction-to-Case R6,c 0.13 °C/IW L 1.024 26.0
M .699 17.0
. . N .236 6.0
Isolation Voltage (A.C. 1 minute) Viso 4000 Vv ) 3 105
P 512 13.0
Mounting torque (M5 Screw) Md 3-5 Nm Q 217 5.5
R 512 13.0
S 197 5.0
T M5
U [11020 | -~ [28%05
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Electrical Characteristics @ T, =25°C (unless otherwise specified)

Parameter Symbol Conditions Min. | Typ. Max. Unit

OFF Characteristics

Drain-Source Breakdown Voltage BVpss Ves=0V s Ips=0.3mA 1200 - - Vv
Zero Gate Voltage Drain Current lpss Vgs=0V » Vps=1200V - - 250 uA
Gate-Body Leakage lgss Ves=20V > Vps=0V - - 200 nA

ON Characteristics

Gate Threshold Voltage Vin Vbs=Ves  Ips=8mA 2.0 2.5 3.5 \'
Drain-Source On-State Resistance Robs(on) Ves=20V » Ips=200A - 13 15 mQ
Gate Resistance Re - 1.6 29 Q
Forward Transconductance 9s Vos=20V » I, =100A "' | . 55 - s

Dynamic Characteristics

Input Capacitance Ciss Vps =800V - 7500 -
. Ves=0V
Output Capacitance Coss Vac=25mV - 460 - pF
Reverse Transfer Capacitance Crss Freq.=200kHz - 100 -
Turn-On Switching Energy Eon Vop=600V * Vgs=-5V/+20V | . 1.7 .
Ip =150A ° RG(ext) =2.5Q mJ
Turn-Off Switching Energy Eoft Load=142uH * T,=150°C - 0.4 -

Switching Characteristics

Turn-On Delay Time tacon) Voo =600V - 43 -
Rise Time t Ves=20V -] 32 -
ns
Turn-Off Delay Time tacon Ibs=150A - 78 -
Fall Time t Re=2.5Q - | 32 .
Total Gate Charge at 10V Qq Vps=800V - 382 -
Gate to Source Charge Qgqs Ves =20V - 100 - nC
Gate to Drain Charge Qg Ibs=120A - 116 -
Reverse Diode Characteristics
Drain-Source Diode Forward Voltage Ve T,=25°C » Ir=200A - - 6.5 \'
Diode Continuous Forward Current le - - 125 A
Diode Pulsed Current "***' I £ puise - - 500 A
i IF=0.5V > Ig=1.0A -
Reverse Recovery time Trr Irg =0.25A - - 220 ns
Notes:
1. Pulse Test: Pulse Width < 300 i s, Duty Cycle >2%.
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Typical Characteristics

Figure 1. Maximum Power Dissipation (MOSFET)
Derating vs. Case Temperature
1000 4 | |

Conditions:
90 4 11 S T,£150°C |-

800 f-------------— - AN

B e e e R

600 o

500 §------mmmm ek AN

400 4 \
300 4 \

Maximum Dissipated Power, P,., (W)

200 b \\
1004 \
0 \
40 20 0 20 40 60 80 100 120 140

Case Temperature, T (°C)

Figure 3. Maximum Power Dissipation (MOSFET)

Figure 2. Continous Drain Current (MOSFET)
Derating vs Case Temperature
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Figure 4. MOSFET Junction to Case Thermal
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Typical Characteristics

Figure 7. On-Resistance vs. Temperature
For Various Gate-Source Voltage
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Figure 9. Transfer Characteristic for Various
Junction Temperatures

T,=150°C / /
160 / /
=y

120 /
/ \/ /
// //, T,=-40°C
40 7 S
0 é‘/

0 2 4 6 8 10 12 14

Gate-Source Voltage, Vg (V)

240 I
Conditions:
Vps =20V
200 tp <200 ps

80

Drain-Source Current, I, (A)
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Figure 8. Threshold Voltage vs. Temperature
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Figure 10. Capacitances vs. Drain-Source
Voltage (0 - 1 kV)
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Typical Characteristics

Figure 13. Peak forward surge current of reverse Figure 14. Typical reverse diode characteristics
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