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Cu0, being a non-toxic and abundant p-type semiconductor, is drawing a lot of
attention for several energy applications. So far, the lowest resistivity values have
been obtained for films deposited by physical methods and/or at high
temperatures (~1000 °C), limiting their mass integration. In this work, Cu,O thin
films with record resistivity values of 0.4 Q.cm were deposited at only 260 °C by
atmospheric pressure spatial atomic layer deposition, a scalable chemical
approach. The carrier concentration (7.10}4-2.10' cm=), mobility (1- 86
cm?/V.s), and optical bandgap (2.2-2.48 eV) can be simply tuned by varying the
deposition parameters. Our results show that the transport properties of the films
are correlated to the nature and concentration of defects, as revealed by positron
annihilation spectroscopy (PAS) studies and density functional theory
calculations. This study reveals the existence of large complex defects and the
evolution of the overall defects concentration and transport properties evolving
with varying deposition conditions, opening prospects for the adoption of Cu,O.



