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Abstract: To study the degradation mechanism of silicon carbide metal-oxide-semiconductor field effect transistors
(SiC MOSFETs) under dynamic drain-source stress, a dynamic reverse bias test platform with an adjustable dV, /di
capability up to 80 V/ns was developed. A dynamic high-temperature reverse bias test of commercial SiC MOSFET was
carried out, and the effect of dynamic drain-source stress with a high voltage change rate on the electrical characteristics
of SiC MOSFET was discussed. Experimental results show that the threshold voltage and forward conduction voltage of
the bulk diode increased, indicating that the gate oxygen layer and the bulk diode above the JFET region of the device
may be degraded. Sentaurus TCAD was used to analyze the weak position of plane-gate SiC MOSFET under high drain-
source voltage and a high voltage change rate, and hole traps were set at the gate oxygen layer junction and the body
diode region to simulate the effect of dynamic high-temperature reverse bias on the dynamic and static parameters of SiC
MOSFET.

Keywords: Dynamic high-temperature reverse bias test; degradation mechanism; silicon carbide metal-oxide-
semiconductor field effect transistor(SiC MOSFET); adjustable dV ,/d:
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Tab. 1 Structural parameters of SiC MOSFET™>!
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Fig. 2 TCAD 2D model of SiC MOSFET

X g AR TR L I 5 L, DS
S X, FAREE AN 3 fiis 1 B A ik
HLE V=0, i & V=700 V, —Bm &, BTt
SUZ A SIC 1A HLE BORDEEL , SiC/Si0, St i B i
(L 2x T HAMER >, (5 B4 R R VIFE JFET
XS 77 A AU e R B

Il 3 AT UL AR AR 43, B P BIFASEAS IX 5t
] S LR SZ TR e GG TE R
FEH PRI A 2 A XA B N sh A R T R 1
W, AHHRIE T R Je R T JFET X B
AR H R0 R A DX B S SRS R AL IS B 1
B, A SCHE 3R 2 A KIS N T A [R) 2 B 14 B




214 5 b

= I 5522 %

’ FLISRIE A X/ (Viem)
R W 2.325x10°

! 1.550x10°

7.749x10°
Mo
3 SiC MOSFET #7571 THIRSS
(V,=0,V,=700 V)
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Tab. 2 Changes in device parameters after adding different concentrations of trap to two regions

JFET DX A2 ST B B F fof 2 2 /om 2 VaulV ViV AR R DX B T 85 em ™ ViV VoIV
0 250423  2.26246 0 250423  2.26246
5.0x10% 250721  2.52263 5.0x10 250423  2.60513
1.0x10 2.50887  2.54905 1.0x10" 250423 2.76149
1.5x10'6 251012 2.55825 1.5x10" 250423 2.76201
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