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Trend of R&D of SiC Power Devices for Automotive Applications

@ Ak

IKazuhiro TSURUTA

The superior properties of silicon carbide (SiC) power semiconductor devices over those of silicon (Si)
devices are expected to save energy in hybrid electric vehicles (HEV) and electric vehicles (EV). Using SiC
devices in HEVs and EVs enables reductions in power loss, power control unit size, weight, and the cost of
power control units. The initial characteristics of the current SiC power devices have sufficiently satisfied
the requirements of power control units in HEVs and EVs, and SiC devices have demonstrated superior
properties. We expect breakthroughs in the commercial use of SiC power devices in HEV/EV to result in
improved reliability and lower costs of large-size chips (200 Ampere class).
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Fig.1 5mm x 5mm SiC MOSFET Chip
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Table1 Dislocation Density of SiC Wafers
Dislocation | Threading | Threading
. Basal plane
density edge Screw dislocation
(/em?) | dislocation | Dislocation | &'*'°¢®H°
Low
dislocation |, 266 115
density
wafer
High
dislocation | 445, 564 1418
density
wafer

Table 2 Vf-shift of Each Sample

Vf shift (X 10mV)

Chip ID A B C
Low
dislocation 2 2 2
density wafer
Chip ID D E F
High
dislocation 4 6 12
density wafer
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