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Fabrication and Properties of SCT Thin Film by RF Sputtering Method

& Bt -8 B
(Jin-Sa Kim - Chung-Hyeok Kim)

Abstract — The (SrogsCaois)TiO3(SCT) thin films were deposited on Pt-coated electrode(Pt/TiN/SiO2/Si) using RF
sputtering method according to the deposition condition. The optimum conditions of RF power and Ar/O; ratio were
140[W] and 80/20, respectively. Deposition rate of SCT thin films was about 1875[A/min] at the optimum condition.
The composition of SCT thin films deposited on Si substrate is close to stoichiometry (1.102 in A/B ratio). The
capacitance characteristics had a stable value within +4[%]. The drastic decrease of dielectric constant and increase of
dielectric loss in SCT thin films were observed above 200[kHz]. SCT thin films used in this study showed the
phenomena of dielectric relaxation with the increase of frequency.
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Table 1 Sputtering conditions of SCT thin film
Target(2inch) SCT
P-type
Substrate Pt/TiN/Si0»/Si(100)

5 x 10° [Torr]
2 x 107 [Torr]

Base pressure
Working pressure

RF power 100 ~ 160 [W]
Ar / Oz 50/50 ~ 90/10
Target-Substrate
distance 45 [mm]
Deposition time 80 [min]
Deposition o
temperature 400(C]
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Fig. 1 X-ray diffraction of SCT thin films with Ar/O. ratio
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Fig. 2 SEM of SCT thin films with RF power
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Fig. 3 Thickness of SCT thin fims with Ar/O ratio
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Fig. 4 Deposition rate of SCT thin fiims with RF power

I8 594+ RF power 140[W], Ar/OzH|7} 80/20, 7]
25 400[TlolA F&3 SCT vt 600[TllA &2 s
o 2xd & AHAEHY #HIHE JEhiUd 2= W3
of WZ HFALF AAHANE e AHAEF] L=
4(Temperature Coefficient of Capacitance, TCC)= 3%
AANLTFL o] &3l 2 (D2 Ry AAsIFo. g4
F U5o] A HALFY E:AFE —80~+90[T]

x 2 SCT gtete| Ad|
Table 2 The composition of SCT thin film

A-site B-site A/B ratio
Sr Ca Ti (Sr+Ca)/Ti
11.442 1.430 11.674 1.102
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Fig. 5 Capacitance variation with temperature
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films with frequency
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