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Development of Fast-Switching SiC Transistor —— by Hideto Tamaso, Kenichi Sawada, Kazuhiro Fujikawa, Shin

CREMNSVIZATDHFE
5 OAE B B — B Il — %
HoF OB R B-E @ — B
B -
%.

Y1 H H g

Harada, Jiro Shinkai, Hitoki Tokuda, Takeyoshi Masuda, Misako Honaga, Satomi ltou, Takashi Tsuno and Yasuo
Namikawa —— Recently, with the growing global interest on energy saving, power device efficiency is becoming
increasingly important. Almost all power devices are fabricated utilizing silicon (Si) and their performances have
approached to the limit that can be obtained from Si. Silicon carbide (SiC) is one of the candidate materials for
innovative power devices that can replace Si devices. The authors have developed a reduced surface field
(RESURF) type junction field effect transistor (JFET) as the new power switching device with low-on-resistance and
fast-switching characteristics that takes full advantage of SiC. This paper provides an overview of the design,
fabricating process and electrical properties of this RESURF-JFET and also the characteristics enhanced by
microfabrication. The fabricated 400 V /2.5 A RESURF-JFET shows a low specific on-resistance of 5.2 mWcm2 and a
fast switching speed of less than 10 ns. These characteristics are superior to those of Si MOSFETs of the similar
current and blocking voltage. These results show that the application of the SiC RESURF-JFET to power electronics
will provide significant benefits in improving efficiency, dynamic performance and compactness.
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