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In this work, we have systematically studied the thickness effect on eleetica, fero- and piezoclectric
properties of Ba,,Sr, TiO (BST 80/20) films in order 10 understand its functional propestis for
future flash memory applcations. The choice of the composition of ertoelecric Ba,Sr,.TiO: materal
is conditioned by the facttht this composition has a pronounced hysteresis of polariztion by an
appled voltage.

Ferroclectrc BST 8020 films with a thickness of 150-550 nm were prepared by the high-frequency
reactve sputteing of a ceramic arget in an oxygen atmosphere. The piype and r-ype silicon with
the erystallographic orentation (100) were used as a subsiate witha esistivity of bout 20 0 em. The
substzat thickness was 200-=2 ym. The film growth rae was 15.0 nmmin. For measurements of
elecrica propertcs, dot-shaped Au top lectrodes with an arca of 2,710 e were deposited on
the surface of BST films using a shadow mask by the vacuum evaporation. The surface morphology
and the piezocleeiic response of BST 8020 Flms were measured by the scanning probe microscopy
Asylum MFP-3D in the Piezoresponse Force Microscopy mode (PFM).

PFM illstrated tht he deposition time orthickness had an influence on the surface morphology and
lteralgrsinsizes of BST 8020 lms. The MFS ssucture (AwBST/Si) showed hysteretic
characeristis n the C-V plot with a typical window memory, and this parametr depended from the
film thickness. Increasing the thickness would rsult i an inerase in the dilecric constant, which
‘mainly stems from dielectric grain size efect andthe interfcial-lyers efect. The piezoelctric
coeicien () and the emnant piezoclectic response (APR) of BST 80720 fims are found 1o be
increased with the increasing thickness of the flm. Our sudies on feroclectic BST 80120 thin films
therefore indicate that altbough fereoelectrciy is maintained down to hundred nanometer level
thickness, switchable polaszation (value of APR) is severely affeted, while he type of the
conductvity of he silcon subsirate docs not ontribute significantly fo the piczoclectric and lectrical
properies of BST films [1]
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