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Germanium-silicon (Ge1-xSix) alloy is a fully miscible solid solution of the diamond-base and has attracted keen interest as material for both microelectronic and opto-electronic devices in view of the potential for band gap and lattice parameter engineering they offer.  GeSi alloys for such applications are usually grown as thin films on Si substrates by various epitaxial techniques. Bulk GeSi alloy also has expected application as a photo-detector, a thermo-generator, an X-ray and neutron monchromator, a solar cell and a lattice-matched substrate for GeSi epitaxial growth instead of Si. The present author has attempted the Czochralski growth of GeSi bulk crystals of large size in the whole composition range 0 < x  < 1 and succeeded in growing full single crystals of GeSi alloys of large size within the composition ranges of 0 < x < 0.15 and 0.85 < x < 1.   The recently development to grown alloy material has opened up the possibility of exploring the bulk properties of this technologically important material.   


This paper reports the current results on bulk crystal growth of GeSi alloys and on their fundamental properties that are brought about by alloying.   The following topics will be presented: low dislocation density and impurity-doped crystal growth, atomic structures of quasi-Pauling type, electrical and optical properties, and solution hardening.

