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[Purpose and Background of the Research]
Interfacial charge transfer effects have been
commonly and frequently used in great number of
electronic devices including SiC-MOS devices.
However, the interfacial (or channel) electron
mobility of such devices has been much less than
that expected from the theoretical values and this is
their common problem now. Although this problem
is the large obstacle for obtaining high performance
next generation electronics devices, unfortunately,
it has not been solved for a long time, yet. The main
reason why the problem has been unsolved is that
the origin of low interfacial charge mobility is
unknown due to the lack of the local and
nondestructive investigation methods for
evaluating such interfaces.

To obtain such local and nondestructive method, we
will newly develop several multifunctional and high
performance  scanning  nonlinear  dielectric
microscopy (SNDM).

Using these SNDM, we will clarify the origin of
several problems in interfacial charge transfer
effects. Then, based on the obtained knowledge, we
will achieve great improvement in the performance
of electronics devices.

[Research Methods]

At first, we will newly develop several
multifunctional and high performance SNDM. In
particular, SNDM for local DLTS (Deep Level
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Figurel Principle of proposed local DLTS method

Transient  Spectroscopy) method, scanning
nonlinear dielectric para-magnetic resonance
microscopy (SNDMR) will be newly developed.
Moreover, we will make further advancement of
the performance of recently developed scanning
nonlinear dielectric  potentiometry (SNDP),
noncontact-scanning nonlinear dielectric
microscopy (NC-SNDM) and super higher order
scanning nonlinear dielectric microscopy
(SHO-SNDM). Combining and using these high
performance SNDM series, we will clarify the
origin of the interface state density and scattering
defects that degrade the channel carrier mobility
by measuring and evaluating the interfaces
employed in targeting devices.

[Expected Research Achievements and
Scientific Significance]

We will clarify the origin of several problems in
interfacial charge transfer effects. Then, based on
the obtained knowledge, we will achieve great
improvement in the performance of electronics
devices by feed backing the obtained knowledge
about the origin of degradation of interface
qualities to the fabrication processes. Thus, we will
be able to fabricate new high performance device
with quite high channel electron (career) mobility.
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