@ hHLRER

2019 4 11 J

Electric Power Engineering Technology

H38E Ho 167

DOI:10.12158/j.2096-3203.2019.06.023

o S B 4T 28 1) 75 500 2508 2 o B 2 3

TER, FR-,

thkig®, T2, k4!

(1. RERAAAR TR, 1175 R AL 2100965
2. [E R A IR R IR 5B, 7195 F At 211103)

 E. W TFRIE GAGBREBITHREN TR, B (SIC) B RAFT— KL TR B 0K E 25 K% 73
— ARG EHX R B K, A SIC 425 ALY F 5839 B 5 4k (SiC MOSFET) 4 B 3t %, & &M # &
R b iE A SiC B 69 @ R BAT RIS P AT, 547 T SiC MOSFET f2 - £ it A2 b = & R Fodk % 69 R A , B id
¥ m RC % o W, 359 75 ik 3¢ SiC #9 K M Fadf 3% Pl A BEATHAL , 2 RAE RC 25 b i, 38 T vATEAK SiC 2B 44 = & o R 0%
Fedith, @it 5 LI BATHAE W R P , FE T RCEN B Pt 5 5 4% b b [H6Y £ & Rix X,

K17 :SiC MOSFET; # % 3% ; K% K¥)-F & ;RC Z 4 & %

FE K-S TM23 XfFRERG A

0 3|7

Bt AL ) L ORI & e, DL Si R Y
R AR BB B ) Bh AR AR SRRV 2 07
T2 AN REIE R Zh R il | i I L s SR I
ISR Bl TR AL AT 4 T8 A AL W2 R 3 R0
Eh K 4% (silicon carbide metal oxide semiconductor
field effect transistor,SiC MOSFET ) 45 A 1 A~ ¥ i 2k,
A% B2 TR, W HIVE Bl — 259Kk, BRI S
HE MOSFET JC 8 —R 30 SiC AR FFE AN
IR DL SiC RIS =1 AP R Y
B, A A EERE R R IE B2 M B 44 T RE. 5 SR A
MG, SIC O BURE/N (it iR I e s s AT

FESCHR[S ] P42 3 Y & B (>600 V) K SiC
MOSFET fy5 H BH 52 St 48k 4 2k o7 28 377 8 19 il
LY AR BR s SCHRL6 ] BT 42 2 1Y Sic a1 XE LATE =i
T 250°C 1 il N AT, A SiGS R B R LB AT R
JERE 125 C Y @i AR T3, s M L K i e St P
F A 0 A7 I, mE A 4 R HE DL R B R4 9 A
PETT L SiOMEREIE 56 B 1 b R TR K F 2 78
10" W+ Hz, 1fif Si ##F n] T 1Eh 330 F 5 Hon] T4
AR B B L, B T L Si SRR R R . Rl
RN F AL B BE AR o4 76 W SR JBE R 25, TEAR
LIRS R 2, SiC DUHE B B L 2 e R S |
R TTZRIE T g S, SiC
g R B ATAE 200°C L B B ol i oy R AR B A
T FARE ) 4 2 — A%, #i b SiC & AT LA LAEAE

AS B #1:2019-05-10; 44 w1 B #:2019-07-05
AEMA BRELMARMNIHBAR “CHAFRLEAL
R R IR 5 T AR

3B S :2096-3203(2019) 06-0167-06

800 CHHEE T s SiC iy 25 i K 2 % 5
Si ZRIFH 9 ff5, M Si BEEAHEL, SIC B IEGA B 1Y
Y TR 3 8 A AR B A0 v 6 5, {75 SiC ARG
FETT DUE R AR T R L R A

{ETR]E, SiC R AH HLF— % Si MRk, ok
TR A AR R I AR e, T G A Y R I i L T
XTI EE K. SO E T SIC 2 i
U IR % [F1RE F X6 SiC MOSFET (4 i 76 39 45 i %
AT o

EYEAMT T SiC MOSFET i 25 ) J Hok 34
I, HORE 4B T SIiC B8 AR AR RN 35 1 i
, I8¢ SiC MOSFET F1 RC 2% i e, % 17 FH7E A 136
AR E g, 6 g R AR, LS SRR R gD
)18 72 P A Sy S v B AR T A BRI

1 SiC MOSFET gy Fn#ix:s )& 534

1.1 SiC MOSFET Bk 835 ki

B 1 J2& SiC MOSFET ™" (1 25 3 v 4%,y T 08 47
HOA HZFF AR R BT 7= ARG, 15 2 B PR A U A
WA REIE . SiC MOSFET 5—#% ¢ Si MOSF-
ET B9 7F 38 i F2 —FF, JF 38 )5 2F A1 0 X B 3 A
MOSFET 25 7F A K817 G i 12750 ek %
B A, WA BV, FE— B ] LG —
AREME, T NDE EBRERGATF &, MOk
Z IR P

7E MOSFET FHif sl f e, V, 0 1 ) %
B C S5MABRE C AKX, C.=C.+C,,C =
Co, o C, R MHER B i 25 AR FL 2, C L AR A 8]
P AL ZE . HE%3m Si MOSFET 241 €. 5 C,,
k1 frn.



168 2 HEHEAR

B 1 SiC MOSFET 3 &
Fig.1 SiC MOSFET simplified equivalent circuit
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Fig2 Turn-on and turn-off waveforms of SiC MOSFET
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Fig.3 Schematic diagram of inverter circuit
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Fig.4 Waveforms of inverter circuit output
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Fig.5 Four common types of buffer circuits
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Fig.6 Capacitance, resistance,peak voltage diagram
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circuit before and after adding buffer circuit
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Spikes and oscillation suppression methods based on
SiC devices in high frequency inverter
BIAN Zhengda', HUANG Tianyi', XU Changfu®, WANG Ruoyin' , ZHANG Ming'
(1. School of Eectrical Engineering, Southeast University , Nanjing 210096, China ;
2. State Grid Jiangsu Electric Power Co., Ltd. Research Institute, Nanjing 211103, China)

Abstract:Due to the demand for high-power, high-frequency and high-temperature operating environments, silicon carbide

devices have become the representative of next-generation semiconductor devices. However, the spike problem of silicon carbide

(SiC) devices has been restricting the development of this new device. The silicon carbide metal oxide Semiconductor Field

Effect Transistor (SiC MOSFET) is taken as the research object, and the research on the peak problem is carried out from the

aspect of using the silicon carbide device in the inverter, and the SiC is analyzed. The MOSFET generates peaks and

oscillations during the switching process. By increasing the RC snubber circuit to optimize the spike and oscillation of the silicon

carbide, the RC snubber circuit can be used to reduce the spikes and oscillations generated by the SiC device. Multiple sets of

experiments are used to fit the data curve, and the equation relationship between the snubber capacitor and the snubber resistor

in the RC snubber circuit is determined.

Keywords : SiC MOSFET ;inverter circuit;spike ;miller platform; RC snubber circuit
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