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  In this study, we report the vertically aligned ZnO nanowires by using different type of Ga-doped 
ZnO (GZO) thin films as seed layers to investigate how the underlying GZO film micro structure 
affects the distribution of ZnO nanowires. Arrays of highly ordered ZnO nanowires have been syn-
thesized on GZO thin film seed layer prepared on p-Si substrates (7-13 Ωcm) with utilize of a 
pulsed laser deposition (PLD). With the vapor-liquid-solid (VLS) growth process, the ZnO nanowire 
synthesis carries out no metal catalyst and is cost-effective; furthermore, The GZO seed layer facili-
tates the uniform growth of well-aligned ZnO nanowires. The influence of the growth temperature 
and various thickness of GZO seed layer have been analyzed. Crystallinity of grown seed layer was 
studied by X-Ray diffraction (XRD); diameter and morphology of ZnO nanowires on seed layer were 
investigated by field emission scanning electron microscopy (FE-SEM). Our results suggest that the 
GZO seed layer with high c-axis orientation, good crystallinity, and less lattice mismatch is key pa-
rameters to optimize the growth of well-aligned ZnO nanowire arrays.
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