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Effects of deposition temperature on the growth behavior of

and optical properties N-doped Cu,O films
LI Hongjing, MA Chunyu,LI Shuai, DONG Wujun, ZHANG Qing-yu
(State Key Laboratory of Materials Modification by Laser,Ion and Electron Beams.,
Dalian University of Technology, Dalian 116024, China)

Abstract: N-doped Cu; O films were firstly deposited in the mixture of Ar and N, by using reactive-frequency
magnetron sputtering a CuO target. We have investigated the feature of structure, growth mechanism and opti-
cal properties of N-doped Cu, O films at different deposition temperatures. It is found that the Cu, O samples are
highly (100) textured at the low deposition temperatures, and gradually change to be highly (111) textured at
the deposition temperature of 500°C. With increasing the deposition temperature, the increase of free energy of
critical nucleation is suggested to dominate the change of film texture. The analysis of the atomic force micros-
copy shows that the surface morphologies of all the films deposited at different temperatures have the spatial
scaling exponents greater than 1 (¢>>1), indicating that the film growth can be attributed to the surface-diffu-
sion-dominated growth. The spatial scaling exponent and characteristic length of the film surface morphologies
are found to correlate to the textured factors of the films. The bandgaps of N-doped Cu, O films deposited at dif-
ferent temperatures are determined to be (2.5240. 03)eV.

Key words: Cu,O; nitrogen doping; growth mechanism; optical properties



