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111-V semiconductor-based spin transistors: fabrication technique
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InGaAs Mn MnP Mn

The purpose of this study is to fabricate ferromagnetic electrodes/I11-V
semiconductor structure which is applicable to the source and drain contacts of spin
metal-oxide-semiconductor field-effect transistors fabricated with the self-aligned process. Fabrication
of ferromagnetic alloys was performed by annealing of metal/semiconductor structures, and the resulting
alloys were analyzed.

In the case of Mn/InGaAs structures, ferromagnetic alloys were not obtained for all the fabrication
conditions. In the case of Mn/InP structures, single-phase ferromagnetic alloy MnP was obtained for some
annealing conditions, which were characterized by X-ray reflective diffraction and magnetic hysteresis.
However, the MnP films do not have flat surfaces and there was a void in the vicinity of the MnP/InP
interface in the lateral direction. Thus, these issues should be overcome by optimizing fabrication
process.
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