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Abstract Chemically homogeneous BaxSri—xTi0: (BST) multicomponent sol was synthesized using
BaO, SrCl, - 6H:0, and Ti(OPr'), as starting materials. The BST thin films were fabricated on n-—
type Si(100) plane or Pt/Ti/Si0,/Si substrates using the spin-coating method. Acetylacetone
(AcAc), which undergoes a rapid keto—enol tatuomerism, was used as a chelating agent to reduce
a rapid hydrolysis of Ti-alkoxides. Analysis of FT-IR and FT-NMR spectra indicated that the sta-
hilization of BST complex sols was achieved by the chelating reaction of Ti-alkoxide with enolic
form of AcAc. From the DT/TGA and FT-IR data of the BST xerogel powder, it was concluded
that the formation of perovskite phase occurred above 600°C. The BST thin films fabricated on Pt/
Ti/Si0,/Si substrate exhibited the relative dielectric permittivity of ~300 and can be represented
by an equivalent circuit consisting of a resistive component caused by the bulk perovskite grain
and a parallel RC component originated from the grain boundary.
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Fig. 1. Flow diagram for the synthesis of BST sol.
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Fig. 2. FT—IR spectra of chelated Ti—isopropoxide solution prepared with various concentrations of acetylacetone:

{a) spectra with wavenumbers between 1800 and 1000 cm™
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Table 1. Observed frequencies and band assignments of acetylacetonato complex(cm™')'%.

Ti(Pr').(AcAc).” Cu(AcAc), Pd(AcAc), Fe(AcAc); Mode
1592(A) 1577 1569 1570 UC=C) +u(C=0)
- 1522 1549 —
1528(B) 1529 1524 1525 U(C=C) + U C=0)
1282(C) 1274 1272 1274 W C—CHs) +1(C=C)
931(D) 936 I 937 930 U C=C) +u(C=0)

—— 1 Predominant mode
% : This Study
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Fig. 3. "C FT—NMR spectra:(a) acetylacetone, (b)
BST complex sol after hydrolysis.
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Fig. 4. DTA and TGA curves of BST xerogel heat
—treated with a heating rate of 5°C/min.
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Fig. 5. FT—IR spectra of BST xerogels heat—treat-
ed at various indicated temperatures for 1h.
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Fig. 6. XRD patterns of sol—gel—derived BST thin
film fired at 750°C for 2h. The BST film was pre-
pared by spin coating on Si(100) substrate.
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Fig. 7. Scanning electron micrographs of the spin—coated BST thin films fabricated on Si(100) substrate and

heat—treated at various temperatures for 2h :

(a) 650C,

(b) 700°C, and {c) 750C.
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Fig. 8. Temperature—dependent relative dielectric
permittivity of sol—gel—derived BST thin film fired
at 700°C for 2h.
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rived BST thin film fired at 700°C for 2h.
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