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Tuning the preferred growth orientation in reactively sputtered copper oxide
thin films
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Cuprous oxide (Cu

2

O) has great potential applications in low cost heterojunction solar

cells and photocatalysis. As the surface potentials and electronic structures of

different crystal planes in Cu

2

O have discrepancy, both the solar cell efficiency and

the photocatalytic activity are strongly dependent with the orientations of Cu

2

O. This

presentation aims to investigate the controlling growth orientations of Cu

2

O thin films

on glass substrates by reactive magnetron sputtering at room temperature.

Single phased Cu

2

O thin films have been deposited at different total pressure (0.5,

0.6, 0.7, 0.8 and 1 Pa). Increasing the total pressure, the preferred growth orientation

shows a gradual evolution from <100> to <111>. At a given total pressure, the

single-phased Cu

2

O window for oxygen flow rate is narrow. Within this window, the

oxygen flow rate has little effect on the growth orientation, while an effect on the

electrical resistivity has been noticed.

Besides, the texture of the deposited films is also influenced by that of a first Cu

2

O

layer acting as a continuous seed layer. Using a two steps deposition procedure, a

highly textured Cu

2

O thin film can be formed independently of the deposition

conditions. The first layer plays the guiding role as a seed layer. Once the thickness of

seed layer is above a critical value (60 nm), the homoepitaxial growth occurs and the

orientation of the second layer is mainly determined by the orientation of the seed

layer. Transmission electron microscopy analyses in cross-section show that the films

exhibit a columnar microstructure with single crystal columns, and the columns of the

second layer are epitaxially grown on the columns of the seed layer. Finally, the

consequence of the homoepitaxial growth of Cu

2

O is discussed for the synthesis of

biphased films.
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