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A Study on the Electrical Properties and Fabrication of BaTiO, Ceramics
Thin Film for the Next Generation Dielectric Thin Film by RF Sputtering.
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Abstract

In this paper, BaTiO, thin film on Pt/SiO,/Si(100) substrates were fabricated by RF sputtering, whose
structural, crystallographic and electrical properties were examined according to the deposition condition

and annealing temperature,

The optimum Ar/O, gas flow rate, sputtering pressure, RF power and annealing temperature were 4/1,

12mTorr, 120W and 650 for 1 hr., respectively.

The growth rate of deposition film was about 0.75A

/sec. From the results of X-ray diffraction pattern and D-E hysteresis characteristics, BaTiO, thin film
deposited at the optimum conditions was a ferroelectric phase. The dielectric constant and loss were
about 683 and 1.1% at lkw, respectively. The leakage current of thin film capacitor depended on the RF
power during the deposition. Increasing the RF power, because of the increased activation energy, the
leakage current was increased and the sheet resistance was decreased.
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Fig. 1. Fabrication process for the BaTiO;
thin film.
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Table 1. Dielectric characteristics of BaTiO;

thin films.
sputtering | RF |0 | 600[C] 650[t]
pressure power . Annealing Annealing
fmlor] | W | % T and | e [ tand
12 100 | 3/1 | 505 | 0.021 | 634 | 0.019
12 100 | 4/1 | 600 | 0.016 | 654 | 0.014
12 120 | 3/1 | 434 | 0021 | 548 | 0.02
12 120 | 4/1 | 534 | 0.012 | 683 | 0.011
8 120 | 3/1 | 477 | 0.026 | 486 | 0.022
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