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O?timization of conductive properties by controlling the valence of metal
elements in oxide semiconductors and application to photovoltaic devices
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In electrochemical growth, the valence of an element is uniquely determined
by the growth conditions. If Cut+ in Cu20 can be changed to Cu2+ by temporarily adjusting the
potential during growth, n-type conduction may be achieved without doping by compensation for excess

positive charge.

However, when the potential was changed to the divalent stable region, little growth progress was
observed. This may be due to another reaction in the strong alkaline region. Therefore, we changed
our original plan and tried electrochemical growth at a lower pH. As a result, by optimizing the
growth temperature, electrochemical growth of Cu20 thin films was achieved even at pH 7.5.
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