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A study of improvement in ferroelectric gate memory and photonic crystal devices using SBT
and PLZT ferroelectric thin films are main goal of thesis. One part of motivation of this research
is enhancement of memory retention time of the Metal-Ferroelectric—Insulator-Semiconductor
(MFIS) structure with SBT as ferroelectric layer. Novel methods of radical irradiation treatment
and fast-annealing have been introduced and used to improve the electrical properties and
retention time of MFIS structures. Another motivation is fabrication of a novel tunable photonic
crystal filter using the electro-optic PLZT thin film. A narrow transmission band of optical light
appears within photonic bandgap (PBG) of photonic crystal material and is shifted by external
electrical field.

The ferroelectric gate memory of MFIS structure had been fabricated and its characteristics
were investigated. The ON and OFF states of MFIS structure by using SBT film prepared by the
fast annealing method plus nitrogen treatment can be stored for over 2x10° seconds, more than 3

weeks, because the leakage current of this structure had been reduced significantly.

A novel tunable photonic crystal filter by combining Fabry-Perot interferometer structures
and an electro-optic defect layer was fabricated. Periodic structures of dielectric thin films with
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high refractive-index contrast were fabricated by an electron beam evaporation system and
investigated their photonic band gap (PBG) around A=633 nm. The defect layer of electro-optic

PLZT film was deposited within two photonic crystal structures by the chemical solution
deposition method located a transmission band of light in a very narrow transmission band (i.e.,
a defect mode) appeared within the PBG of the photonic crystal. The transmission band can be

shifted over AA=5.0 nm in wavelength under external voltage of 100 V.
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