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Carrier control and matrix engineering of silicon quantum dot thin film
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The ultimate goal of this research is to realize high-performance
optoelectronic devices from silicon quantum dots by a coating or printing process of the colloidal
solution. To achieve this, we have been working on the chemical doping by molecule adsorption, the
formation of a composite structure with two-dimensional transition metal dichalcogenides, the
improvement of conductivity between quantum dots by adding platinum nanoparticles or graphene
nanoparticles to the thin film, and the development of a composite film composed of silicon quantum
dots and lead halide perovskite. Through these researches, we obtained guidelines for improving the
property of silicon quantum dot thin films, and showed for the first time that a thin film produced
by coating silicon quantum dots works as a photoelectrode for hydrogen generation.
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