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Electric power consumption seems
to increase continuously for long term in
the future. Consequently, effective use of
electric power becomes very important
issue. The key technology for this issue
is conversion of the electric power using
power semiconductor devices. However,
performance of existing silicon (Si) based
device is approaching to its theoretical
limit. Silicon carbide (4H-SiC) based ver-
tical MOS transistor (MOSFET) is one
of promising candidates for high-power
unipolar switching device because 4H-
SiC has superior physical and electrical

properties. However, vertical MOSFETSs
on 4H-SiC showed high on-resistance
due to the poor channel mobility on the
implanted rough surface. In this study, we
developed a novel 4H-SiC vertical MOS-
FET employing two epitaxially grown
layers as a MOS channel region. We
named it double-epitaxial MOSFET (DE-
MOSFET). Fabricated device exhibits a
ultra-low specific on-resistance (Rons)
of 7.7 mQcm’ with a blocking voltage of
600 V. This is the first Rons lower than
10 mQcm’.
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Bandgap modified transparent con-
ducting films were proposed and demon-
strated with Al-doped Zn,; Mg,O films
deposited on glass substrates by a pulsed
laser deposition system. The bandgap en-
ergy of these films could be widened up
to about 4 eV with increasing Mg content
in the films. The maximum bandgap val-
ues of the film with an electrical resistiv-
ity of less than 1 x 10° Qcm was 3.97 eV.
Bandgap of the transparent conducting
films was varied from 3.5 eV to about 4.0
eV, keeping the resistivity of less than 1
x 107 Qcm. These films can be used not
only as an UV transparent conducting
film but also to control the band lineup
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of the multilayered semiconductor struc-
tures.
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