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Orientation Control of Zinc Oxide Thin Films Inspired by Biological Hard Tissue Formation
('School of Engineering, The University of Tokyo)

O Takahiro Mikami,! Shunichi Matsumura,' Rino Ichikawa,! Junya Uchida,' Tatsuya
Nishimura,' Takashi Kato'

Biomineralization is a formation process of biological hard tissues with elaborate structures and
morphologies. Inspired by this process, it is possible to synthesize novel organic/inorganic hybrid
materials through environmentally friendly synthetic routes.!'*! One of eaxmples is the synthesis of
zinc oxide thin films using zinc hydroxy carbonate thin films as precursors.**! Zinc oxide is a
functional material with photocatalytic and semiconductive properties due to its wide bandgap.
Control of nanostructure of zinc oxide is effective in improving its functions. In this study, we
achieved the control of the crystal orientation of zinc oxide thin films by designing the molecular
structures and morphologies of the polymer matrices. Poly(2-hydroxyethyl methacrylate)
(PHEMA) and poly(vinyl alcohol) (PVA) were used as polymer matrices. Polymer matrices were
prepared by spin-coating and annealing. It was found that the zinc oxide thin films based on PVA
and PHEMA matrices with 100 nm thickness show different c-axis orientations. The effects of the
polymer matrices on the crystal orientation of zinc oxide were also examined by varying the
thickness and annealing time for polymer matrices.
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