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Abstract

BaTiOs; ceramic thin films were manufactured by rf/dc magnetron sputter technique. We have
investigated crystal structure, surface morphology and PTCR(positive- temperature coefficient of
resistance) characteristics of the specimen depending on second heat-treatment temperatures. Second
heat treatments of the specimen were performed in the temperature range of 400 to 1350C. X-ray
diffraction patterns of BaTiO; thin films show that the specimen heat treated below 600C is an
amorphous phase and the one heat treated above 1100C forms a poly-crystallization. In the specimen
heat-treated at 1300°C, a lattice constant ratio (c/a) was 1.188. Scanning electron microscope(SEM)
image of BaTiO; thin films of the specimen heat treated in between 900 and 1100C shows a grain
growth. At 1100C, the specimen stops grain-growing and becomes a poly-crystallization.

Key Words : rf/dc magnetron sputter, X-ray diffraction patterns, BaTiOs ceramic thin
films,PTCR(positive~ temperature coefficient of resistance), poly-crystallization.
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Table 2-1. Physical properties of raw materials.

raw . molecul Ion
materia purity( ar radius energy
%) keV
Is ? weight | [A] [keV]
K:32.196
1.43(Ba”
BaCOs| 999 | 197.34 )a L:4.465(
Ti)
K:451
TiOs | 999 | 7988 10.64(Ti*) S10(
Ba)
K:14.955
Yo 9.9 | 22581 1.06(Y*
2Os 06(Y™) 1:1.922
SiO: | 9999 | 60.08 {0.39(Si*)| K:1.740
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Table 2-2_ Sputtering conditions for a preparation
of specimen.

Parameter Condition
initial pressure 34 x 10° Torr
pressure 25 x 10° Torr
targer(T) 2 inch
20 x 10mm’ Si wafer
substrate(S) 30 x 5 mm® Pt plate
125 x 13 mm® Al,Os ceramics
S- T distance 45 mm
input power 210 W
deposition time 10 hr
substrate 205 °C
temperature
oxygen gas 16 sccm
argon gas 40 sccm
22 £ % 24
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