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Bipolar conduction control of nitride semiconductor thin film and its
application to solar cells
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Using post heat treatment with ammonia, we have developed a high-quality
crystal fabrication method that can reduce the in-gap levels required for high performance solar
cells and thin-film transistors. The copper nitride thin film obtained by direct nitridation of Cu
thin film can sufficiently suppress carrier concentration in terms of residual electron
concentration, and Cu3N polycrystalline channel TFTs have been confirmed to have an ambipolar
operation in which p-channel and n-channel coexist. The Cu3N polycrystalline channel TFTs exhibited
ambipolar operation with p-channel and n-channel coexistence, and the performance was equivalent to
that of CMOS inverters using oxide semiconductors.
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Cu,N ambipolar transistor
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