Strain Effects in FE Films
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® Ferroelectric, FE, films with DC electric field-dependent dielectric constants, such as
Ba, Sr, TiO; (BST, 0< x <1), are currently being developed for low-loss, highly
tunable dielectric microwave devices.

® \We have observed that epitaxially grown Ba,_Sr, TiO; (BST, 0.4< x <1) films are
distorted from the normal cubic symmetry of bulk material of the same composition
at room temperature.

® This structural distortion is caused by film strain and has a strong impact on the
microwave dielectric properties.



Strained and Strain-relieved (Ba,Sr)TiO; films
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Room Temperature Dielectric tuning and Device Q at 10 GHz
Strain-relieved films show a high Q (>100) with a usable tuning (20% at 20V/um)



Theoretical analysis of strain effects
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Theoretical phase transition as a function of film strain
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