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(57) Abstract: A semiconductor device 100 comprises: a semiconductor layer 2 that is disposed on the surface of a sub-
strate 1, and in which an oxidation reaction and a reduction reaction occur when irradiated with light; an oxide catalyst
layer 3 that is disposed on part of the surface of the semiconductor layer 2, forms a Schottky junction with the semicon-
ductor 2, and oxides an oxidation target material; a reduction catalyst layer 5 that is disposed separated from the oxidation
catalyst 3 on part of the surface of the semiconductor layer 2 at which the oxidation catalyst layer 3 is not disposed, forms
an ohmic junction with the semiconductor layer 2, and reduces a reaction target material, and an insulation layer 4 that
is disposed in contact with the oxidation catalyst layer 3 and the reduction catalyst layer 5 over the entire surface of the
semiconductor layer 2 where the oxidation catalyst layer 3 and the reduction catalyst layer 5 are not disposed, and transmits
the light with which the semiconductor layer 2 is irradiated. The entire surface of the semiconductor layer 2 is covered by
the oxidation catalyst layer 3, the reduction catalyst layer 5, and the insulation layer 4.
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