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Study on Surface Morphology and Transmittance of Copper Oxide Thin Films
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Abstract: This work reports the surface morphology and transmittance of copper oxide thin films for semitransparent

solar cell applications. We prepared the oxide specimens by subjecting copper thin films to an oxidation reaction at

annealing temperatures ranging between 100°C and 300°C. The color of the as-deposited specimen was red, but

changed to purple at the annealing temperature of 300°C. The surface morphology and transmittance of the specimens

were significantly dependent on the annealing temperature and thickness of the copper films. Copper oxide

nanoparticles prepared from a 20-nm-thick copper film at an annealing temperature of 300°C provided a maximum

transmittance of 93%. The obtained optical characteristics and surface morphology suggest that copper oxide thin films

prepared by an oxidation reaction can be potentially employed as color- and transmittance-adjusting layer in

semitransparent thin solar cells.
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Fig. 1. Plan-view optical microscopy images of specimens including
30-nm-thick Cu thin films: (a) as-deposited, (b) annealed at 100°C,
(c) annealed at 150°C, (d) annealed at 200°C, (e) annealed at 250°C,
and (f) annealed at 300°C.
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Fig. 2. EDS spectrum of a specimen including a 30-nm-thick
Cu thin film annealed at 300°C.
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Fig. 3. Change of Cu/O atomic percent ratio as a function of
annealing temperature. The thicknesses of Cu films in specimens

ranged from 20 nm to 30 nm.
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Fig. 4. Plan-view SEM images of specimens including 30-nm-
thick Cu thin films: (a) as-deposited, (b) annealed at 100°C, (c)
annealed at 200°C, and (d) annealed at 300°C.
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Fig. 5. Plan-view SEM images of specimens including 20-nm-
thick Cu thin films: (a) annealed at 200°C and (b) annealed at
300°C.
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Fig. 6. Transmittance change of specimens including 30-nm-
thick Cu thin films as a function of annealing temperature.
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Fig. 7. Transmittance change of specimens including 20-nm-
thick Cu thin films as a function of annealing temperature.
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