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ABSTRACT

Highly c-axis oriented ferroelectric PbTiO; thin films were deposited on MgQ single crystal substrates by
RF magnetron spultering. We have studied the effects of substrate temperature, RF mpul power, gas composi-
tion, gas pressure and deposition rate on the chemcal and structural characteristics of PhTiOs thin films.
The epitaxy relationship of c-axis oriented films was found to be PbTiO,{100}//MgO(100) and their microstruc-
tures were highly mosaic. It was found that the most important parameter to achieve epitaxial PbTiO; films
was the substrate temperature. The activation energy for the epilaxy {ormalion was about 0.92 eV. Lower gas
pressure and RF input power were favorable for the formation of epitaxial c-axus orlentabon. It was alsoe found
that the optimum oxygen content m Ar gas was 10% to obtain the stoichiometric PhTiO, composition.
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Table 1, Summary of Sputtering Conditions
300~650T

Ar/Oy (100/0-50/50)
1.2—2410 " torr

Substrate temperature
Sputlering gas
(3as pressurc

RF wmput power 40~30 W
Target 1o substrate distance |70 mm
Target diameter 50 mm
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Fig. 1. X-ray dilfraction patterns of PbTiO; films depo-
sited at various substrate temperatures (gas
composition: Ar/0,=90/10, input power den-
sity: 2 W/em?, gas pressure: 1.2 1077 torr).
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Fig. 2. Scanning electron micrographs of PbTiQ; [lms deposited al various substrale temperatures, (A) 4007C,
(B) 500¢C, (C) 600, (D) 50T .
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Fig. 9. Scanning electron micragraphs of PbTi0; films deposiled at various oxygen contents, (A) Ar/O,=100/0,
(B) Ar/O,=50/10, (C) Ar/0.,=70/30, (DY Ar/O.=50/50.
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Table 2. Atomic Composition of the PbhTiO; Films for
Two Different Oxygen Contents mn Argon

Gas
Oxyuen conlenl (%)
10 50
Ph(a.c) 0.192 0,177
Ti{a.c.} 0.202 0.182
Qia.c) 0.606 0.641
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