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A Novel Crosstalk Suppression Driving Circuit for SiC MOSFET Based on
Negative Voltage Level Shift
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ABSTRACT: The appearance of the third generation of wide
band gap power devices based on SiC promotes the
development of power electronic converters towards much
higher frequency, higher power density and smaller volume.
However, with the increase of switching speed, the parasitic
parameters in the circuit have more and more influence,
leading to serious crosstalk problems in bridge converter.
According to the characteristics of SiC metal-oxide-
semiconductor field-effect transistor (MOSFET), the novel
crosstalk suppression driving circuit is proposed based on the
drive circuit with RCD (resistor—capacitor—diode) level shift,
which provides a low impedance branch for the crosstalk
current, and the crosstalk problem can be suppressed
effectively. Then, the equivalent model of crosstalk suppression
driving circuit is established, and the relationship between the
capacitance and the peak value of crosstalk voltage can be
obtained, which provides design reference for this circuit. The
effectiveness of the proposed driving circuit and the
corresponding equivalent model is verified by the double-pulse
experimental test. The experimental results show that,
compared with the traditional driving circuit, the novel
crosstalk suppression driving circuit can suppress the spike
voltage induced by the crosstalk process under different voltage
and current operating conditions on the premise of ensuring the

switching speed.
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Fig.1 Half-bridge circuit with inductive load
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the process of upper MOSFET turning on



20 11

FRFMEE: SiC MOSFET 38t 28 4t [ S Iy 5 H 0 il DR ) L % 8041

Vi FEOR T8

RIS FES Vs n PUE LTI, Ve 23 PR
T TEH Coa UL IR, J7 A0 4 PR,
T B AR LR . teak, SRl i, B
5INE ZARE TR, T E AR R
TE T B UE AR 5 A UK B AR R — A 17T [ IR R EE
A 1A EUR R H S, DT 5 SR A% L B
Ko MHIEAR Y 47 ) B R AR AN 22/ MOSFET %%
T, AH R 5 e S ) U T AR 2R

Ryn Lon ||—< A TCds:h

Sk 3
S

B4 LEXENEREFTERLTEE
Fig. 4 Crosstalk diagram of lower MOSFET in
the process of upper MOSFET turning off

3 BUFAY SR HUANHIR BN B R F AR B A

3.1 BUHAY B RANHITR RN B

ESCVESNA AT T AR F B B B PR AL, AR
T LE PRI SR S BT 1) H SRS A7 DK Bl FR B 1 R
P&t — PR B4 e A IR B HL R

LB LA R S F B an ] S BN . 7EJEAA IK
B [El EESEAt, BIER A RS Co 1 C) i et
T Dy HFH Ry FRIRE D, MR SRS AL
B, HRH T BARE N YiE MOSFET JF58 Qs
EBRRRIHRES C BRI B RIS %, Ry Qs
UXZ) T fr W RH, e s H i AR B A 22 S IE O
W7o 2T ok ik M =X R K B AR 3 BT R R4 SR 3
L, 4% ) A i

wmE 6 Frw, Y4 EEJHER, FTERA dvide
MIAS LR AL HELE,  BRR R Ab T 97 T AR e e
FPRAS, BTRA Qs RN HLER (1 re 34 2210 Fd, BPF
B IR PR [ % B T A o R AR AN 5 % S S A
1l UK Bl L B [ R IR USCFEL AR €5 BXANVE L, EAE

HL TR oz FL 43 $W&4&ZS‘ZE§
El5 A SYFIIRRNER B
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different current conditions (V;3.=600V)
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