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1. INTRODUCTION

In the 21st century, environmental measures such as
reducing CO2 emissions have been demanded in energy
development. Si switching devices are generally used as
electric power converting devices. To reduce power loss,
the density of Si device integration has become satisfacto-
rily high. As a result, the on-state resistance of a Si metal
oxide semiconductor field effect transistor (MOSFET)
reached the theoretical limit of Si. On the other hand, wide
bandgap semiconductors such as SiC, GaN, and diamond
also have a wide bandgap, small atomic binding distance,
large binding energy (strong for radiation damage), and
thermal stability. They therefore have great potential as
hard electronic materials which exceed Si 1).

Suitable material properties for a hard electronic materi-
al include breakdown electric field, saturation velocity,
thermal conductivity, mobility, and dielectric constant.
Figures of merit 2~6) combined with these material proper-
ties for high power, high speed, high frequency, and low
loss have already been reported. GaN also has excellent
figures of merit compared with those of Si and GaAs 7)

heat (or the cooling system is very small).
Recently, GaN electronic devices have been actively

developed in the U.S.A. Also in the U.S.A., several ven-
ture companies selling and manufacturing GaN electronic
devices have recently been established. Furthermore, Air
Force and Naval Research have also been actively
researching military applications. Other uses of GaN elec-
tronic devices are electric power switching devices such
as inverters, converters, relay switching devices, and
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of a highly resistive undoped GaN layer was about 1×10-6

Ω/cm2.
To investigate whether or not electrode materials dif-

fused into the GaN layer at 673 K, we observed the inter-
face of the GaN MESFET using secondary ion mass
spectrometry (SIMS). We also observed, using a trans-
mission electron microscope (TEM), that the interface of
the electrode materials and the GaN layer was not



10




