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ABSTRACT: The development of a large-area solution process for CuO nanowires, which are promising p-type thin film transistors
(TFT) channel materials, is required. To overcome the limitations of the existing high-vacuum and high-cost deposition process, a
large-area Cu nanowire network was formed on the substrate using the Mayer rod coating method, and a CuO channel was
implemented by subsequent thermal annealing. Consequently, p-type TFT with an on/off current ratio of 1.4x10* and a field-effect
mobility upz ~10* cm?/(V-s). was fabricated and optimized. X-ray diffraction (XRD) and X-ray photoelectron spectroscopy (XPS)
analyses showed that the sample annealed at 200°C exhibited an incomplete oxidation state with a mixed Cu/Cu,O phase and a high
fraction of M-OH species (58.78%), resulting in a low on/off current ratio (=1.2). In contrast, annealing at 450°C leads to a CuO-
dominant phase, where the fraction of lattice oxygen(O1) increases to 31.11% and the oxygen vacancy (Vo) component increases to
7.15%, indicating a significant improvement in hole concentration and charge transport. These phase transitions and surface chemical
changes are identified as the key mechanisms for the enhanced TFT switching characteristics. The low-cost, large-area Mayer rod-
based solution process proposed in this study provides a basic process platform for p-type TFTs applicable to flexible wearables and
display technologies and suggests the possibility of commercialization through additional optimization of bias stability in the future.
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Fig. 1. Schematic illustration of the fabrication process for CuO NW TFTs on SiO,/Si
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Fig. 3. XRD patterns of CuO NWs after annealing at different

temperatures
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Fig. 4. Electrical characteristics of CuO nanowire TFTs: (a) transfer characteristics of devices annealed at 200°C and 450°C and (b) output

characteristics of the device annealed at 450°C
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