2021 2023

Elucidation of the key factors determining the piezoelectric properties of
epitaxial piezoelectric thin films on Si substrates using synchrotron X-ray
diffraction
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The application of piezoelectric materials as thin films in piezoelectric
MEMS (Micro-Electro-Mechanical Systems) spans a wide range, from microactuators to piezoelectric
sensors. From the perspective of MEMS processing, it is essential to fabricate high-quality
epitaxial piezoelectric thin films on Si substrates, and thoroughly investigate their
crystallographic and piezoelectric properties. However, such studies are still rare.
In this research, we fabricated large-area epitaxial growth of lead zirconate titanate (Pb(Zr,Ti)03,
PZT) thin films on Si substrates with buffer layers. Using synchrotron X-ray diffraction, we
conducted crystal structure analysis under applied voltage on the epitaxial piezoelectric thin films
on Si substrates. This allowed us to elucidate the key crystallographic factors determining the
piezoelectric properties of the thin films.
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