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Abstract

The trend for high-power converters is high frequency, high efficiency, and high power density.
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Compared to traditional silicon-based power devices, the original MOSFET is widely used because
of its fast switching speed, low switching losses, and high operating temperatures. However, in this
way, MOSFETSs are prone to voltage spikes and oscillations during high-speed shutdown, seriously
threatening the reliable operation of the power converter. In response to this issue, this article
provides a detailed analysis of the SiC MOSFET shutdown process and proposes corresponding
suppression methods for the two factors that affect the shutdown voltage spike. To verify the ef-
fectiveness of the proposed method, an experimental platform was established. The experimental
results show that the proposed method can effectively suppress voltage spikes generated during
the shutdown process without significantly increasing switch losses.
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Figure 1. Topology diagram of interleaved parallel Boost converter

B 1. 3Z$EHEX Boost Tk FhTNNE

# SiC MOSFET 5] A FIZZ 45 71K Boost A4 ds 1, FEH2 i JF R A AT ROE I [F I, 39k 148
e A5 A RURIFE, (H SIC MOSFET B [M 25 28 AR H/IN, JFORIH PSR, SN FL g Hh 4 5 i B 7 B
B, S AR th 2 AR IR K difdt. [FIRF, SIC MOSFET RN RAR R B4, 78 Wit 72 iR R LA 16 2
FLIRAON, B 5 7 AR SR I B FL R R [ 2]

i) SIC MOSFET SR Wi i i e 908, STHR[3]H b — M e N SO 5l i, e s il g A
SIS FELIR IR /N R B R R0, 125 VR TE A B D B RE R A5 0L T REREAT R FL R R0, E 428 ) At
NE S SZBIAMERE R, B L BE BB % B R/ SIC MOSFET (RZRIGFIR S, (E &1 K IR S i fH 4548

DOI: 10.12677/aepe.2023.116021 186 CIVARST ) biid


https://doi.org/10.12677/aepe.2023.116021
http://creativecommons.org/licenses/by/4.0/

TR &

BT 4 FE AN SR S35 AR [4]

A AR SIC MOSFET fESCITIN,  FE R AU P AE AL 3H AT B 0 5, 20 il Ak /s SiC MOSFET
W ORI BRI SIC MOSFET [ WTsi i, $2H T Wi e AR g Flk 7k, JF@ i RIe 36 1 By
P 1ERA Bk .

2. UTHEE SR HLIR 5 4

TEASHE IFIE Boost B Heatth, SABSRANERIAAE, JURTFRE Q MISmIN AR, B tA S Rt 3
s —AHBEAT M. VRN AT SIC MOSFET SCHTiy,  F AR MIIR 5 T LR, SRR 1 & 2 Bow
f) Boost LB . L1, Vip 9 LT BHASI N LU, Vou 9 ELVE BEZR A HL P, L AR AR U, Ry 9Bl i,
Q 4 SiC MOSFET, D 4y SiC Diode; it 1 Z o A= 2 4E: SIC MOSFET MM AR ] 2 Coee
TRUEHRIA 25 Cogn MIFRHRIAIHLZS Cog VEMRZRRK 1 10 2L PR Ly RV R B 1) 2 PR Ly, DR [ B
FB K Lgo

v )
L ~Y Y o
?ia L1
Cya La
i
@ =
i Y Ly Ry i Y
Va4 | = Ca 5 Vou
-
1l
1]
Cp
L,

Figure 2. Topology diagram of Boost topology
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Figure 3. Shutdown process diagram of SiC MOSFET
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Figure 4. Boost converter with added RC absorption circuit
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Figure 5. Boost converter with ¢ connected in parallel between DG
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