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ABSTRACT

Ferroelectric (FE) thin films find a wide range of applications in capacitive elements, non-volatile memories,
microelectromechanical systems (MEMS), pyroelectric sensors, as well as wave guides and modulators in optical
devices. Specifically, the very high dielectric constant of ferroelectric solid-solutions is particularly attractive for high
energy density capacitors, while their large piezoelectric coefficients are very promising for high sensitivity MEMS
sensors and large amplitude MEMS actuators.

One of the fundamental roadblocks to the wide commercialization of ferroelectric thin film-based devices is the lack
of quantification of the extrinsic nonlinearities in dielectric and piezoelectric coefficients of the FE materials. The extrin-
sic contributions cause these coefficients to deviate from the low-field defined values, and lead to complex driving
schemes and algorithms for controlling the devices in sub coercive field ranges. This talk will concentrate on the
guantification of domain wall and phase boundary motion, the major source of extrinsic contributions to the dielectric
and piezoelectric properties of FE thin films. The final goal is to quantify extrinsic contributions as affected by the ac
field amplitude and frequency, crystallographic orientation, superimposed bias, biaxial stresses and temperature.
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