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ABSTRACT

(BaSr)TiO; thick films were prepared by tape casting method, using BaTiO; and SrTiO; powder slurry in order to investigate
dielectric properties i.e. dielectric constant, &, Curie temperature, T,. Grain growth within (BaSr)TiOj; thick films was observed with

increasing weight ratio of BaTiO;. This observation can be explamed by phenomena of substitution of s

ion for Ba>" ion in the

BaTiO; system. Also, the Curie temperature in (BaSr)TiO; thick films was shifted to lower temperature range with increasing SrTiOs.
Furthermore, Curie temperature having maximum dielectric constant was in the range of —40°C to 30°C, and hence sharper phase
transformation occurred at Curie temperature. There occurred decrease in tunability and k-factor of (Bag 4Sry 4)TiO5 calculated from
the dielectric constant, &, above Curie temperature. In addition, above the 60°C, phase fixation was observed. This means that internal

stress relief occurred with increasing 90° domains.
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Fig. 1. Tape casting process.
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Fig. 2. SEM micrographs of (Ba,Sr,_)TiO; sintered at 1350°C.
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Fig. 3. X-ray diffraction patterns of (Ba,Sr,_,)TiO; with a ratio
of Ba to Sr.
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Fig. 4. Sintering temperature dependence of X-ray diffraction
intensity of (011) plane for (Ba, ¢St 4)T10;.
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Table 1. Sintering Temperatures Dependence of Lattice Constant for a (Ba,Sr,_,)TiOs; as a Ratio of Ba to Sr

Composition

BST(7:3) BST(6:4) BST(5:5)

T, 26 dyyp (nm) Ts 20 dijo (nm) Ts 20 dyjo (nm)
1350°C 31.82 1.4621 1350°C 32 1.4547 1400°C 31.92 1.4580
1300°C 31.72 1.4662 1300°C 31.96 1.4564 1375°C 31.96 1.4564
1250°C 31.78 1.4637 1250°C 31.76 1.4646 1350°C 31.98 1.4556
1200°C 31.7 1.4671 1300°C 31.8 1.4629
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Table 2. Dielectric Constant and Loss Tangent (Ba,Sr,_,)TiO; at High and Low Frequencies
Composition Curie High frequency (1 MHz) Low frequency (1 kHz)
(T=1350°C) temperature (°C) g tan & & tan &
BST(5:5) -35+42.5 1890 0.316 2404 0.082
BST(6:4) 5+2.5 3220 0.391 4100 0.081
BST(7:3) 30+2.5 1599 0.278 2084 0.054
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Fig. 6. Temperature dependence of the tunability of (Ba,Sr;.,)
TiO; with the ratio of Ba to Sr.
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