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In this presentation, we provide an overview of the preparation of transparent semiconducting oxide (TSO)
bulk single crystals [1] for use as substrates in novel oxide electronic applications. The main focus is on beta
gallium oxide (B-Ga,0s) which is a very promising material for power electronics and currently receives a
steep increase in worldwide interest. We have developed a Czochralski growth technique to produce B-Ga,0s
boules with 2-inch in diameter and up to 80 mm in length. To obtain such boules, the formation of volatile
gallium suboxides and of metallic gallium in the melt must be carefully controlled [2]. Growth of n-type doped
B-Ga,0; features additional stability challenges that are also of high interest for growing other oxide
compounds. Our current research focuses on incorporation of other dopants (Mg, Al, Ce, Cr) [3] and the
preparation of gallates with spinel structure (MgGa;Os [4], CoGa;04, ZnGa04, INnGaZn0,) for improved
properties as well as for novel applications, e.g. as neutron detector, scintillator, electroluminescent materials
or as substrate for ferromagnetic thin films.

The second part of the presentation will provide the status and perspectives of other TSO bulk crystals such as
indium oxide (In203), tin dioxide (Sn0O3) [1] and barium stannate (BaSnOs) [5]. The latter is an oxide featuring a
very high electron mobility with 2DEG formation at interfaces when doped with lanthanum. BaSnOs bulk
crystals could be used as substrates for homoepitaxy to provide benchmark properties.

Parts of this work have been performed within the framework of GraFOx, a Leibniz-ScienceCampus partially
funded by the Leibniz association, and within the DFG-NCN joint project GO SCINT.
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