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Electrical Characteristics and Microstructure of Thin Films BaTiOs
depending on The Sintering Temperature

D.K. Kim, J.B. Jeon. C.B. Park. M.J. Song, Y.C. Kang.
H.A. Park. BM. Soo. TW. Kim. D.Y. Kang

Abstract - Thin films of BaTiOs; systern were
prepared by radio frequency (rf)/dc magnetron
sputtering method. We have investigated crystal
structure, surface morphology and PTCR(positive
-temperature coefficient of resistance)
characteristics of the specimen depending on
second heat - treatment temperatures. Scanning
electron microscope(SEM) image of BaTiOs thin
films shows that the specimen heat treated in
between 900 and 1100{*C] shows a grain growth.
At 1100[C], the specimen stops grain-growing
and becomes a crystal. A resistivity-temperature
characteristics of the specimen depends on the
doping concentrations of Mn.
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Table 1. Manufacturing company and physical
properties of raw material,
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Fig. 1. Target manufacturing process.
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Fig. 2. The sputter-deposition process.
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Table 2. The sputtering condition.

Parameter Condition
initial pressure 34 X 107 Torr
pressure 25 % 107 Torr
target(T) 50.08 mm
substrate(S) 30 X 5 mm® Pt plate
S-T distance 45 mm
input power 210 W
deposition time 10 hr
substrate 205 °C
temperature
oXygen gas 16 scem
argon gas 40 sccm
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Fig. 3. Schematic diagram of the rf/dc
magnetron sputtering system.
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Fig. 4. XRD Pattern.
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Fig. 5. Microstructures of BaTiOs thin films
taken by SEM.
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"Table 3. Composition ratio using EDAX.

A~y z44 | 243 | s
Ba 70.75 70.16 0.9917
Ti 29.02 2963 1.021
Y 0.12 0.15 1.25
Si 0.07 0.06 0.8571
Mn 0.03
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Fig. 6. Impedance~-Phase curves for variable
frequency.
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Fig. 7. R - T Charateristics.
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