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ABSTRACT BODY:

Abstract Body: The growth of oxide single crystals from the melt at high
temperatures is key to enable novel wide band-gap oxide semiconductor
technology. We developed 2-inch diameter gallium oxide (8-Ga,03) bulk
crystals grown from melt by the Czochralski method. Recently, we extended
our research to develop the corresponding ternary compound B-(AlyGaq.x)203
(AIGaO) that will allow for band-gap tuning and electron confinement. While
the monoclinic structure is retained up to x = 0.4, electrical conductivity in Si
doped samples deteriorates for x > 0.15, and thermal conductivity suffers

even from low amounts of aluminum due to impurity scattering.

Rutile GeO; is another novel semiconductor (bandgap 5.0-5.5 eV) with
promising properties for power electronics applications. We prepared first
bulk single crystals with good structural quality and high electrical
conductivity when lightly doped with Sb. However, the bulk crystal growth is
exceedingly difficult due to high viscosity of the melt, glass formation, and a
phase transition. Thus, we utilized alkaline carbonate fluxes.

Finally, BaSnOj is considered an oxide with 2DEG formation. As BaSnO3;
single crystals are very difficult to grow in the required size, we developed
bulk growth of the lattice-matched compounds LalnO3, Ba,ScNbOg and
(Nd,La)(Lu,Sc)O3. However, the very high melting temperature of these
compounds (about 2150°C) makes preparation challenging.
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