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Effects of Oxygen Annealing on the Structural Properties and Dielectric
Properties of BisTisO12 Thin Films
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Abstract

BisTisO12 (BiT) thin films were grown on the Pt/Ti/SiO»Si substrate using a metal organic
decomposition (MOD) method. Effects of oxygen annealing on the structural properties and dielectric
properties of the BiT thin films were investigated. The BiT films were well developed when rapid
thermal annealed at >500 "C in oxygen ambient. For the film annealed at 700 °C, no crystalline phase
was observed under oxygen free annealing atmosphere while its crystallinity was significantly
enhanced as the oxygen pressure increased. The BiT film also exhibited a smooth surface with defect
free grains. A high dielectric constant and a low dielectric loss were achieved satisfactory in the
frequency range from 75 kHz to 1 MHz. Especially, the BiT film, annealed at 700 °C and 10 torr
oxygen pressure, showed good dielectric properties: dielectric constant of 51 and dielectric loss of 0.2
9% at 100 kHz. Its leakage current was also considerably improved, being as 0.62 nA/cm® at 1 V.
Therefore, it is considered that the oxygen annealing has effects on an enhancement of crystallinity
and dielectric properties of the BiT films.
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Table 1. Starting materials and  production
company.

Proﬁ;.l{gt;ion Composition|Concentration| Remarks

KOJUNDO

SYM-BI05 BiOis  [0.5 (mol/liter)| CHEMICAL
LAB.

) KOJUNDO

SYM-TI0S TiO: 0.5 (mol/liter)| CHEMICAL
LAB.

LButyl | Cobi0: | 90 - 100 % |J. T. Baker
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Fig. 1. Flow chart of fabrication of BisTisOm2
thin films.
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Fig. 2. X-ray diffraction patterns of BiiTizOp2
thin  films
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SEM surface images of the BiyTi:0;e
thin film annealed at various temperatures
under 10 torr oxygen pressure,
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Fig. 4. X-ray diffraction patterns of BiyTiz:0p
thin films annealed at 700 “C with a
variation of annealing temperature(bottom:
annealed at room temperature under 10
torr oxygen pressure).
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Fig. 5. Cross-sectional SEM image of the
BisTiz012 thin film annealed at 700 °C
under 10 torr oxygen pressure.
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Fig. 6. AFM images of the BiyTi:0y2 thin films
annealed at 700 “C under various oxygen
pressures.
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Fig. 7. Dielectric constants and dissipation factors
of the BisTizOp2 thin film annealed at
700 “C under various oxygen pressures.
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Fig. 8. Leakage Current Densities of the
BisTi3052 thin films annealed at 700 °C
under various oxygen pressures.
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