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Emergence of giant piezoelectric properties in non-perovskite zirconia-based
ferroelectrics

Shimizu, Takao
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The discovery of ferroelectricity in fluorite oxides materials indicates
possibility to realize the giant electro-mechanism in the non-perovskite ferroelectric materials with
high CMOS compatibility. As a results, it is found that generated phases can be changed by changing the
crystallization condition. This means that the formation energy of the orthorhombic phase, which is
considered to exhibit ferroelectricity, has similar value to that of the monoclinic and tetragonal
phases. In addition, the comparison of the film crystalized under various atmosphere and measurement at
low temperature were carried. The results imﬁly that the ferroelectricity is not mediated by the mobile
defect, such as oxygen vacancy. This means that the piezoelectricity can be expected because the
ferroelectricity has structural origin.
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Figure 1 GIXRD pattern for (HfysZry5)O, films
heat treated at various temperature.
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Figure 2 Heat treatment temperature dependence of
remanet polarization.
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Figure 3 Heat treatment duration dependence of
remanet polarization.
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Figure 4 P-E loops of (Hfys,Zry5)O, thin films
annealed under (a) N, and (b) O, atmospheres
measured with 10 kHz AC electric filed at room
temperature.
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Figure 5 P-E loops of (Hfys,Zry5)O, thin films
measured with 10 Hz and 10 kHzAC electric filed at
80 K.
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