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Structure of laser ablated BaosSro2TiOs thin films grown on MgO
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Abstract

Ferroelectric (BaxSri-x)TiOz (BST) thin films have been deposited on (001) MgO single crystals by a
pulsed laser deposition (PLD) method. The structure of deposited BST thin films were investigated by
an x-ray diffractometer. Calculated c-axis lattice parameters of the BST films exhibit a strong lattice
distortion, which was not observed in ceramic BST at room temperature. This lattice distortion of BST
has been attributed to strains caused by lattice constant difference between film and substrate, oxygen
vacancies in BST film, and thermal expansion difference between film and substrate. Ferroelectric
properties at 10 GHz have been measured using a HP 8510C vector network analyzer. Dielectric
properties, capacitance tunability and quality factor, of the interdigitaed capacitors fabricated on BST
films were calculated from the measured s-parameters. Two distinct behaviors in structural, opitical,
and microwave properties of BST films were observed; below and above 200 mTorr of oxygen pressure

in the deposition chmber.
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Tabte 1. Deposition conditions of BST thin—films
growth by pulsed laser deposition.

Deposit conditions range
BaoﬂgSro,zTiOS
Target 1” diameter
Laser Power on Target 2
Surface 2 J/em
Substrate (001) MgO
Target—substrate
distance 5 cm
Oz pressure 50 ~ 750 mTorr
Substrate Temperature 750°C
Chamber Base Pressure ~ 1.0 x 10°® Torr
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Fig. 1. X-4 33 4% 23
(B=BST, M=MgO, Ms=MgO from Cu Kp)
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