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ABSTRACT

Using sol-gel process with alkoxides as precursors, we prepared BisTizOy, and BigTisTa,Opp (x=0.1, 0.2, 0.3) thin films of 12
mol% excess in Bi. XPS analysis showed that the photoemission spectra of Bi 4f shifted in lower binding energy and decreased in
peak intensity. These indicated that the bonding of Bi-O became lengthened and thus were under tension between the Ta-substitution
of x=0.1 and 0.2. The dielectric constant and loss of BisTi;O, (BIT) film were 340 and 0.05, whereas those of BiyTiz.xTa,0y; film
became largest at x=0.1 with 480 and 0.13 respectively. The remnant polarization and %oercive field of Bi TisO}, are 1.24 uC/em”
and 31.4kV/cm. With Ta-substitution, those values were gncreascd to 19.7 uC/cm” and 49.5 kV/cm, respectively, at x=0.2.
Furthermore, the leakage current of BiyTiz0,; was ~10"°A/em® and that of specimens with Ta-substitution above x=0.2 was lowered
by one order than BIT. The change in the electrical properties of the Ta-substituted Bi Tiz01, appeared to be related to the tensional
state of Bi-O bonding and additionally affected by hole compensation by electrons from the substitution.
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Fig. 1. Preparation of precursor solutions and fabrication
process for BIT and BITT thin films.
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Fig. 2. DTA-TG curves of the BIT and BITT gel powders.
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Fig. 3. X-ray diffration patterns of BIT thin film at various
excess mol fractions of Bi.
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Fig. 4. X-ray diffration patterns of BIT and BITT thin films
heat-treated at 650°C for | h.
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