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Effect of Deposition Temperatures of BaTiO; Thin Films
by MOCVD Using Ultrasonic Spraying
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Dept. of Inorganic Materials Engineering, Seoul National University
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Abstract  Ferroelectric BaTiO; thin films were fabricated by metalorganic chemical vapor deposition
(MOCVD) using ultrasonic spraying at atmospheric pressure. MOCVD using ultrasonic spraying can
vield crystalline thin films at relatively low temperatures without postannealing. The films had (110)
preferred orientation with increasing substrate temperature. The surface morphology was influenced by
the deposition temperature. Thin film deposited at 550°C had a low crystallinity and small grain size. The
crystallization of the film deposited at 600°C was complete and the grain size increased to 0.1 m. Howev-
er, the film showed the characteristics of pseudo-cubic. Thin film deposited at 650°C had a columnar
structure and showed the hysteresis curve in the capacitance—voltage characteristics and the phase tran-
sition in the region of Curie point.
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. regulator 2. rotameter

. 3—way hall valve 4, high frequency generator
ultrasonic ceramic transducer 6. solution container
. nozzle 8. quartz tube reactor
9. substrate 10. resistor heator
11. susceptor 12. thermocouple
13. temperature controller 14. temperature indicator
15. exhaust to hood

Fig. 1. Schematic diagram of the MOCVD system for
the deposition of thin films.
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Table 1. The chemical reagents used in this experiment.

Source

1-butanol

Chemical Formula

C.H,OH

Company
Fluka Chemie AG

barium diethylhexanoate

Ba [ OOCCH( Csz ) C4H9] 2

Strem Chemicals, Inc.

titanium isoprpoxide

Ti[ (CH,),CHOl,

Strem Chemicals, Inc.

acetylacetone

CH,COCH.COCH;

Junsei Chemical Co.
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Fig. 2. Apparatus for the measurement of temperature
—capacitance characteristics.
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Fig. 3. X-ray diffraction patterns of BaTiO; thin films
deposited at (a) 550°C, (b) 600°C, and (c) 650°C.
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Fig. 4. Scanning electron micrographs of BaTiO, thin
films eposited at various temperatures.: (a) 550°C, (b)
600°C, and (c) 650°C.
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Fig. 5. Capacitance—voltage chararcteristics of BaTiO;
thin films deposited at (a) 600°C and (b) 650°C.
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Fig. 8. Cross—sectional TEM micrographs of BaTiOs
thin films deposited at (a) 600°C and (b) 650°C.
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Fig. 9. Auger depth profile of BaTiO; thin film on Si
substrate.
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