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X-ray diffraction analysis of zinc oxide nano-structure thin films using Williamson-Hall

method
Habibi, Ali; Naghshara, Hamid; Mohammadi Aref, Sajedeh

Department of Physics, University of Tabriz, Tabriz, Iran

Abstract

Zn pure thin films were prepared by magnetron sputtering deposition on quartz substrate. Then, they were
annealed at a temperature of 700°C and 5 different time intervals, i.e., 1h, 2h, 3h, 4h and 5h to form zinc oxide
nano-structure thin films. To study the structural properties of ZnO nano particles, mean particle size was
compared using both SEM micrographs and X-ray peak broadening analysis. These films have wurtzite crystal
structure. Investigation of SEM micrograph of 1h- annealed layer reveals that this film has hcp crystal
structure; while, formation of spherical nanoparticles is confirmed for the other thin films. Crystalline size and
lattice strain were evaluated using X-ray peak broadening analysis of ZnO nano particles, using two different
models suggested by Williamson-Hall and Scherrer, as well. Obtained results are in good agreement with that
deduced from SEM analysis.

PACS No. 61.10
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