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Prospects of the Practical Use of SiC Power Semiconductor Devices in
Automotive applications

5 H 1 A
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The superior properties of silicon carbide (SiC) power semiconductor devices compared with silicon (Si) devices
are expected to have a significant impact on hybrid electric vehicles (HEV) and electric vehicles (EV). The use of
SiC devices in HEVs and EVs enables reductions in size, weight, and the cost of power control units. The initial
characteristics of the current SiC power devices have sufficiently satisfied the requirements of control units in
HEVs and EVs, in which SiC devices have demonstrated superior properties. Breakthroughs for the practical use
of SiC power devices in HEV/EV are the securement of reliability and the reduction of costs in large-size chips

(100 Ampere class) and the development of packaging technologies for high temperature use.
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Fig. 2 Comparison between Si and SiC inverters in HV cooling systems
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Fig. 3 Characteristics of SiC-MOSFET in ON-state

Fig. 5 Photo of an SiC inverter module (1200 V, 150 A)
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Fig. 4 Characteristics of SiC-SBD in ON-state
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Fig. 7 Relationship between lifetime and failure rate in TDDB measurement
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Fig. 8 Relationship between TDDB lifetime and crystal defects
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