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FP7: Lead free ferroelectrics (continued)

Microstructure and functional properties of solution-derived Sr-modified
potassium sodium niobate thin films

#111

K. VOJISAVLJEVIC, N. KURINCIC, H. URSIC, B. MALIC
Jozef Stefan Institute - Ljubljana (Slovenia)

Over the past few decades, the potassium sodium niobate, K .Na; NbO, (KNN) has drawn a
lot of research interests as an environment-friendly lead-free ferroelectric material suitable for
production of thin-film electronic devices. .

The poor functional properties of the KNN thin films prepared by chemical solution deposition are
frequently addressed to the volatilisation of alkali (K- and Na-) compounds during processing,
which hinders control over the stoichiometry, contributes to the formation of secondary phases
and deterioration of the microstructure. The problem can be overcome by adding alkalis in excess
and/or by partial substitution of the A- and B- site atoms, such as in the case of the solid state
synthesized KNN ceramics. Therefore, in this contribution, the influence of the alkaline-earth
A- site dopant, Sr** on the microstructure, structure, dielectric and ferroelectric properties were
examined for the solution-derived KNN thin films with alkaline excess.

Liquid precursors of (K, .Na, ), Sr NbO, (KNN-ySr) thin-films, where the Sr- dopant content was
setaty =0, 0.005, 0.01, were prepared from potassium and sodium acetates and niobium ethoxide
in 2-methoxyethanol solvent with 5 mol% of potassium acetate excess, and an appropriate amount
of strontium acetate dissolved in oxalic acid. The approximately 250 nm thick KNN-ySr thin films
on PYTIOX/SiO /Si substrates were obtained through repeated spin-coating and pyrolysis steps
at 300 oC for 2 min, followed by the rapid thermal annealing at 650 oC in air flow for 5 min wih
heating and cooling rates of 12 K/s.

According to X-ray diffraction analysis, all of the synthesized KNN thin films crystallize in purs
perovskite phase with a random orientation. The surface and cross-section microstructure analyss.
performed by the field emission scanning electron microscopy, reveals that the KNN-ySr fims
consist of equiaxed grains, the average size of which gradually decreases from about 90 nm o 2
few tens of nm by increasing the Sr-dopant content. In the contribution we report the influence of
the chemical modification on the functional response of the as-prepared films, dielectric properies
versus frequency and temperature, polarisation — electric field dependence and leakage current.
In addition, the topography and the local current measurements of the KNN-ySr films analysed oy
atomic force microscopy are discussed.
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