49 % 1. 226-238
202341 A 31 H

(LN 7N
High Voltage Engineering

Vol.49, No.1: 226-238
January 31, 2023

DOI: 10.13336/j.1003-6520.hve.20211408

#1% SiC MOSFET & I SRR EIx% BV
VB SRR RSt EE

ZFNGEL, MR, EX

N RER', WA

(1. PEF L RFERIAZFIE, HN 221116; 2. B M4 & HA NG & =Htd onE, £k
222000; 3. A %A F-FARBEARA RG], i 310012)

# E. S E-E Y SR 208 A% (SiC metal-oxide-semiconductor field-effect transistor, SiC MOSFET)
T iy T T 5% o 5| S B AR ORI AR H R IR 35 7 B 24 T TSGR B o 0 4 b 1 2 T 49 K R 2 A 0 e
(push-pull-capacitor auxiliary circuit, PPCAC)[¥] SiC MOSFET Ik z TAEFRHEAT T3 — B 15007« 554047, ¥4 SiC
MOSFET #/& 53 $t LA R IR IR B R 3835 5 AR s R 4R35 2 AN I8 — b, e HE 3 B 28 7 00 B %00 LR R e
WAR, $e T —FHER A SEH . @it )i, wffifs PPCAC fE#IH] SiC MOSFET My &t 5
MR PR R 3 (R it b, et T oG W . SR 48 RIRIE T BT 4t v i Rk

KH#iR): SiC MOSFET; Mg MHRHEERIRG: MU dmn ik, JFocdps

Analysis and Parameters Design Method of Push-pull Capacitor Auxiliary Circuit to Suppress
SiC MOSFET Bridge-leg Crosstalk and Gate-source Voltage Oscillation
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Abstract: The bridge-leg crosstalk and gate-source voltage oscillation in high speed switching seriously restricts the

switching speed of SiC MOSFET. In this paper, the driving process of SiC MOSFET based on push-pull capacitor auxil-

iary circuit (PPCAC) is further analyzed. Combining with the analysis, the bridge-leg crosstalk and gate-source voltage

oscillation caused by drain-source voltage oscillation of SiC MOSFET are normalized. By constraining the charging and

discharging time of push-pull capacitor and the bridge-leg crosstalk, this paper proposes a design method of push-pull ca-

pacitances. Through this design method, PPCAC driver can improve its turn-on and turn off speed of SiC MOSFET on the

basis of suppressing the bridge-leg crosstalk and gate-source voltage oscillation. The experimental results verify the effec-

tiveness of the proposed design.

Key words: SiC MOSFET; bridge-leg crosstalk; gate-source voltage oscillation; push-pull-capacitor auxiliary circuit;

switching speed
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