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Abstract

Hafnium Oxide’s (HfO,) compatibility with the CMOS process and its ferroelectric phase make it a desirable material for the gate of a transistor in order to create more efficient memory.
However, its response time when it switches polarization may limit its application in certain high-performance devices. By introducing an induction term in the Landau-Khalatnikov equation,
which describes the dynamic motion of ferroelectric polarization, we hope to better understand the frequency response of HfO, and its limitations. The classical damped oscillator model
also can model polarization and be fitted to optical data to determine its coefficients. Together, these two models can predict an internal resistance that determines the fastest switching
time of HfO.,.
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* The Landau free energy equation gives the capacitance
after taking the second derivative and is symmetric
with polarization. A, B, and y are fitted experimentally.
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