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Nanoindentation studies have been carried out on epitaxial ZnO thin films on (0001) sapphire
substrates grown by rf magnetron sputtering technique. A single discontinuity (pop-in) in the
load-indentation depth curve was observed at a specific depth (13~16 nm) irrespective of the
film thickness. The physical mechanism responsible for the pop-in phenomenon was explained
by the interaction of the deformed region, formed by an indentation tip, with the threading
dislocation that existed in the ZnQ thin films. Mechanical properties such as elastic modulus and
hardness of the ZnO thin films were found to be 160£10 GPa and 7.8t04 GPa, respectively.
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