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ABSTRACT

The Ba, 5r.TiO, Lhin films deposited on [TO-coated glass substrate at 550% by rf magnetron sputlerng
method have mndividual preferential orientations as a function of composition (X=0, 025, 05, 0.75, 1)} due
to the stress reliefl mteractions ameng the intrinsic compressive stress. thermal tensile stress and exirinsic
campressive slress {compressive stress in case of BaTiOx«(T, =120 ) and Bay;SreasTiO(T.=57C ). This heha-
vior also appears on the (BaSe)TiO, thin films (X=0.5) deposiled on ITO-coated glass substrate at deposition
temperature between 350C and 550C. The composition of Ba, Sr.TiOy thin films deposited on ITO-coaled
glass substrate at 550C 1s close lo stoichiometry (1.009~1.089 in A/B ratio), but the compositional deviation
from a stoichiometry 1s larger as SrTi0s 15 added, The morphology of Bai—.Sr,TiQ Lhin films 15 very similar
for over all substrate lemperatures, and the roughness due to Lhe differences of cluster size is Lhe smallest
at X=0.256.
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Fig. 1. X-ray diffraction patterns for Ba, ,Sr.Ti0; thin
films deposited on ITO-coaled glass substrate

at BROC.
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Table 1. Summary of Sputtering Conditions for Ba.,
Sr, 110y Thin Films

Fl?get diameter 4-in

Rf power 200 watt
Target-substrate spacing |2-in

350, 450, 550T
Ar(80%) + 0(20%)
121072 tarr

4400 A/hr-5300 &/hr

Substrate temperature
Sputtering medium

Gas pressure

Deposition rate

SPUTTERED Ba, S1.TiO,
THIN FILM

LATTIGE CONSTANT (a,c) (A)

0 25 a0 75 100
SrTi0, CONTENTS (MOL%)
Fig. 2. Lattice constant variation of Ba,_.Sr,Ti0; thin
films deposited on ITO-coated glass substrate

at 550C and bulk Ba,_.Sr,Ti0: ceramics [red,
2771 for comparison (X=0, 0.25, 0.5, 0.75, 1).
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Fig. 5. SEM micrographs on the tilted surfaces of Ba, -,Sr,Ti0; thin films depostted on [TO-coated glass substrate

at 550C.
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Ri Magnetron Spuitering WP = A5

Table 2. The Composition of Ba;_.5r,TiQ; Thin Films
Deposited on ITO-Coated Glass Substrate

A Site B Site| A/B Ratio

Ti | (Ba+Sry/Ti

19 1009
X=025|14.50(72.5%}! 5.50(27.5%)| 19.5 1026
X=05 | 842(41.2%)|12.00(58.8%)| 19 L0745
X=075| 4.6 (204%)| 18.00(79.6%} 1.076

X=1

00%)

23.44(100%: Ll a2 1.089

*(): Ba, Sr Occupation % in A Site
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Fig. 6. RBS analysis of (BaSr)Ti0; thin (lms deposited
on ITO-coaled glass substrate at 550 .
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