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SiC Power Module Achieving High-Speed Switching Operation through Significant Reduction
of Parasitic Inductance
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Silicon carbide (SiC) power devices are a focus of high expectations as a next-generation power device providing lower loss and higher speed
switching characteristics compared with conventional Si power devices. In order to improve the performance of power converter circuits by maximizing
the features of high-speed SiC power devices, there is a need for further reduction of parasitic inductance in the circuits.

In response to this need, Toshiba has developed a technology for SiC power modules that significantly reduces parasitic inductance by means of
a unique circuit structure. Experiments on a prototype SiC power module have verified that it achieves a reduction in parasitic inductance of approxi-
mately 85% and reduction in switching loss of approximately 47% compared with our conventional SiC power modules. Our newly developed ultralow-
inductance SiC power module is expected to contribute to the realization of power converters with improved energy conservation, compact dimen-

sions, and light weight.
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Comparison of voltage waveforms during turn-off transition of SiC metal-
oxide-semiconductor field-effect transistor (MOSFET) and Si insulated-gate
bipolar transistor (IGBT)

WYL, BIEOFEL ¥ 77 0 AR L0 HRIFIAR
SHTSIC-MOSFET O & itk x T4 125 & g5, SiCo¥
T—EVa—VERE L, 22T, FSELBIERA V52
Z U ASICI8T —EF Y 2=V OB LI RIZOW TIN5,

RZ L Ea1—Vol71 No.6 (2016)



2 PEEBEDSICNT—ED1—ILDRE

3 BRI ZVASICNT—ED 21— DR

PEREEDSICNT—EV 2=V EHWTHER SN LE )]
ZBHRBEOFE LT, BEF 3 v/ SOl %2 F 212K,
Mg OFEA VT F AL, A1aryF ol SiCss
T—EYa—)VONE, WL, AT UHESICNT—F
Ta— VI OEARBCAR AT 5o KRR DSIC /8T —E
Va—VE WG EIE, BgESRoEFEEA oy v A
25~60nHEREED SN,

ALY F YT FINA AP AA » F o7 BRI, g4k o
HEA VT IE VA LAER()TREINLFEEIEAVIFE
55,

AV =L¢xdidt (1)

ZZT, di/dHE Ay Fr MO BMEALRETH %, A
AV F Y TTNA I, BEOEGKETLISMZTRA)DAYV
MW —=VBELLTRDICHIMEN D Z 81245,

K 112R$EHIZ, SIC-MOSFET DA A v F > 7 e, Si-
IGBTIZHARTINEMTELRT Y VvV EHsTwWS, &K
(D)7225, SIC-MOSFET #H\W/-E % C, —YEHF
ZHER D SI-IGBT &[S L XVISHER§ 5720121, W4
ROFEA T 05 0 AR IR S ERIT IR0 % L
2L, RSO SIC/AT—EY 2=V TIE, EV2—IVINED
TECI0nHUL EOFEAL V& 757 D ARFIELTEY, Ih
DTFIERIRS A Z LW CTH - 720

FERBCARA AR5 ~10 nH

EDI-IWREBA U H AR
10~30 nH

AV FUYREA AR A 10~20 nH
e BEAVEIEVA

2. RBEDSICNT—ED1—IEAWE, BEFaV/OEM
B — EYV2—VNIFISIMATay 7L R, Skl rsyrs
YADAETS Do

Equivalent circuit of step-down chopper using conventional SiC power module
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Equivalent circuit of ultralow-inductance SiC power module
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Prototype ultralow-inductance SiC power module
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Comparison of waveforms during turn-off transition of conventional and
ultralow-inductance SiC power modules

100 = RLA>-y—ZREIIEIE : 600 V
FBEDNLA B 360 A
_ 8or .
s
X eof
N . 8=V ATHK
a0l 277
B
Q
KoL 50
pss L BVAVEK
TEREED BARLAE

SIC/NT—EV1—)L SIC/AT—EVa—Ib
K 6. BIEAVEIEAVASICNT—ED1—IICLBAIYF U JHE%
DIERINE — WFEL72SICRT—EV 2=V TIRIKA 525 v 2L
$oT, ALy FU A ERERMEEDSIC/NT —FEY 2=V HARTH
47 %R TE B,

Reduction of switching loss achieved by ultralow-inductance SiC power module
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