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Exploration of novel physical properties of Hf02-based ferroelectrics by
controlling polarization fluctuations
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Hf02-based ferroelectrics are promising ferroelectric materials, but they
have yet to be put into practical use due to issues such as coercive electric fields. Therefore, we
researched to improve their characteristics by introducing charge fluctuations and domain control
into Hf02-based ferroelectrics. We successfully created YxNbxHf1-2x02 thin films that introduced
local charge inhomogeneity by replacing Hf4+ with trivalent Y3+ and pentavalent Nb5+ while
maintaining overall charge balance and succeeded in forming films that do not degrade endurance
characteristics. Also, we successfully reduced the crystallization temperature by using nanolaminate

films and discovered evidence of oxygen defect formation due to the application of an electric
field. Furthermore, we succeeded in optically observing the temperature dependence of spontaneous

polarization in Hf02-based ferroelectrics.
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