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Effect of oxygen flow rate ratio on crystalline phase and

properties of copper oxide films prepared by room-temperature
high-power impulse magnetron sputtering
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Most of the currently used oxide semiconductors are naturally n-type conductive. The lack of p-type oxide
semiconductors hinders the way for oxide semiconductors to be applied in some essential areas such as
transparent p-n junction and complementary metal oxide semiconductor (CMOS) device. Developing high
performance p-type oxide semiconductors is difficult but crucial for oxide semiconductor based bi-polar
devices such as p-n junction and complementary metal oxide semiconductor (CMOS).
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1. Cuprous oxide (Cu20) film was prepared by an in-line HiPIMS system with a high deposition
rate of 40 nm/min.

2. The influences of oxygen flow rate ratio (FRR) on the crystalline phase and properties of the film were
investigated.

3. Conductivity type transition and crystalline phase transition occurred at a low Oz FRR of 2.0%
and 3.0%, respectively.

4. The optimal film properties (u=32 cm?/V-s, Nc=4.0x10'°/cm?®) is suitable for p-type FET application.
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Structure chart of the film deposition system and depiction of film growth ~ XRD spectra of the copper
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