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Properties with Annealing Temperature of (SrogCao 1)TiO3 Ceramic Thin Film
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Abstract

The (SrogCao)TiOs(SCT) thin films were deposited on Pt-coated electrode (Pt/TiN/SiO2/Si) using RF

sputtering method. The composition of SCT thin film deposited on Si substrate at room temperature is close to
stoichiometry(1.08]1 in A/B ratio). The maximum dielectric constant of SCT thin film was obtained by annealing at 6007C.
The temperature dependence of dielectric loss showed a value within 0.02 in temperature ranges of -80~ +90C. The
capacitance characteristics showed a stable value within £49%. The drastic decrease of dielectric constant and increase of
dielectric loss in SCT thin films was observed at the frequency above 200kHz.
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Table 1 Sputtering conditions of SCT thin film

Target(2inch) SCT
P-type
Substrate Pt/TIN/SiO2/Si(100)

Base pressure 5 %X 10 [Torr]

2%107 [Torr]

Working pressure

RF power 140 [W]
Sputtering gas Ar(80%) : 02(20%)
Target-Substrate
distance 45 [mm]
Deposition time 80 [min]

£ dAeg AAEe #3445 (Dielectric  Constant) ™
Video Bridge 21508 o83t 224 -150~200[Clel A
AAGES 24 F 4 (o] st Astdoh FALS:
o ZAGA digt MFesE I 19 YT AHL
gko] Zalgr EAE LF Impedance Analvzer(HP 4192A)%
o] &3t 1[Vrms], 0.1~1000[kHz]e} 34 wHolo AA
4% 9 4458 A

Temperature
Control Apparatus
(UTP-137-340)

Video Bridge 2150

N, Vaccum
Gas Pump
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Fig. 1 Measurement apparatus of dielectric constant
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Fig. 2 SEM images of SCT thin fims as a function of
annealing temperature
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Fig. 3 X-ray diffraction of SCT thin fim as a function of
annealing temperature
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Table 2 The composition of SCT thin film

Atomic %

A-site B-site A/B ratio

Sr Ca (TD) (Sr+Ca)/Ti
12.179(88.8[ %1 | 1.536(11.2(% 1) | 12.688 1.081
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Fig. 4 Dielectric constant with annealing temperature
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Fig. 5 Temperature dependence of dielectric constant and
dielectric loss of SCT thin film
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Fig. 6 Capacitance variation with temperature
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Fig. 7 Dielectric constant and dielectric loss of SCT thin
films with frequency
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