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Abstract

better performance of the wide band gap material. It is necessary to compare with their silicon(Si)

Silicon carbide(SiC) semiconductor devices have received extensive attention with the

counterparts due to SiC semiconductor devices are new. In this paper, the static characteristics of SiC
MOSFET, Si CoolMOS and IGBT are compared. Then, the test platform based on buck converter is
constructed, the input voltage of which is 400V, the output current of which is 4~10A. Switching
waveforms, switching times, dv/d¢, di/d¢ and reverse recovery characteristic of internal diodes of three

devices are tested. Finally, theoretical efficiencies and practical efficiencies of a 2kW dual active bridge

(DAB) converter are compared.
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Tab.5 Conduction losses and turn-off losses of

CMF20120D, IPW65R065C7 and IKW25N120T2

HkE/W V=320V V=360V 7,=400V
CMF20120D i £ 1 #E 20.22 15.31 13.042
CMF20120D % W 151 %€ 54.118 53.438 53.16

IPW65R065C7 i 75 451 FE 16.43 11.48 10.6
IPW65R065C7 5K W7 451 ¥ 44.69 44.151 43.98
IKW25N120T2 Jil & $i 46 40.574 38.179 36.7
IKW25N120T2 3% Wi i #& 117.04 105.1 98.68
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Wr R FE B (G, CMF20120D F) 38 25 451 FE A1 ¢ T 4 FE s
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N 20kHz, {HH@ESBAEASCH ke & &, LW
i#EI KT CMF20120D. IPW65R065C7.

* 6 4 th T IFRANE 4y )9 20kHz F1 100kHz
B, A C4D20120A [ A B FE DL K AR 48 F
Y Bl U 1) R R AN AL . AR T 4 N A By R T 3k 1
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SO VB A R SR R O
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Tab.6  Conduction losses of diodes and copper losses,

core losses of transformers and auxiliary inductors

f/kHz HHE/W V1=320V V=360V V=400V
ZRE SR 2.523 2214 2.073

20 AR T i R Aty Bl H, SRR AR A 23365  18.614 16.113
AR T i R Aty Bl i, SRR 45 25.96 25.96 25.96
TR S 3.176 2.662 2.38

100 AR 2 A B ST HRAE 15156 12.453 11.256
AR T i R Aty B i SRR 45 20.92 20.92 20.92

R7T TER[RMBEIERMHEOES

Tab.7 Core types of transformers and auxiliary inductors

=20kHz  =20kHz i  =100kHz =100kHz
ABEARBG BERRLL O RIESPAO B HER O
LiEs i 24 EBS5 EESS EER42/15
H100/50/20 I
fliEm LEUT TDK TDK TDK

RYE L EHAEH5, K 1341 7 DAB A8
b ThA Y 2kW HIBR &R . JFRE Y CMF20120D
i, DAB A5 4 45 1) = U N 94.9%: JFRE A
IPW65R065C7 I, DAB 78 # 2% 1) 51 3% 4 95.5%:

FF K4 9 IKW25N120T2 I, DAB 748 #: 2% (1) fi 1= %
F N 91.03%.

—
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Fig.13 Theoretical efficiencies of 2kW DAB converter
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Fig.14 Turn-off voltages of switches of
2kW DAB converter
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