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Design of piezoelectric device materials by controlling nanostructure:
First-principles calculations
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Materials with wurtzite structures such as AIN and ZnO have been
industrially important piezoelectric materials. However, one problem is that piezoelectric constants
characterizing the material performance of them are several orders smaller than those of the
perovskite-based materials. In this study, by using the computational materials science techniques
based on the first-principles calculations, we theoretically show a guideline for materials design
to enhance the piezoelectric constants of the wurtzite based piezoelectric materials. For the bulk
materials, it is clarified that they generally have a strong relationship between the piezoelectric
constants and the crystal structure parameters almost independent of constituent elements. For the
nanostructure wurtzite materials, it is also found that atomic structures, electronic structures,
and piezoelectric properties of them show peculiar changes depending on the sizes of nanostructure

and external strains.
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