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Abstract —CeO; thin films as insulator for MFISFET (Metal-ferroelectric-insulator-semiconductor-field effect
transistor) were deposited by r.f. magnetron sputtering. Ar and O, gas as the deposition gas were used and the
effects of oxygen partial pressure during sputtering on texture and electrical properties of CeO, thin films were
evaluated. All CeQ, thin films deposited on p-type Si(100) substrate at 600°C exhibited (200) preferred orien-
tation. The films deposited with only Ar gas among various condition had highest preferred orientation but
show large hysteresis characteristics in capacitance-voltage measurement due to relatively many charged pari-
cles and roughness. Films show smooth surface state and good C-V characteristics with increasing oxygen par-
tial pressure. It was thought that this trend in C-V characteristics was due to the amount of mobile ionic charge
within CeO, films. The composition of films show oxygen excess, that is, O/Ce ratio of films was 2.22~2.42
range and leakage current of films show 107~107® A order at 100 kV/cim.
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E 1. Sputtering conditions for CeO, thin films preparation

Substrates p-type Si(100) wafer
Target sintered CeO, disk
Target diameter 5.08 cm(2 inch)
Target-substrate distance 50 mm

Base pressure of chamber ~ 1X 107 Torr
Working pressure 20 mTorr

R.E power 50 W

Sputtering gas (Ar:O,) 1:0, 2:1, 1:1, 1:5
Substrate temperature 600°C
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2| 2. SEM surface images of CeQ, thin films deposited at various oxygen partial pressure; (a) 0%, (b) 33%, (c) 50% and (d)

83%.
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3] 3. AFM images of CeO, thin films as a function of oxygen partial pressure; (a) 0%, (b) 33%, (c) 50% and (d) 83%.
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8 4. RBS spectrum of CeO; thin films deposited at oxy-
gen partial pressure of 0%.
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@] S. Variation of deposition rate and composition of CeO,
thin films as a function of oxygen partial pressure.
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28 6. Capacitance-voltage characteristics of CeQ, thin
films deposited at various oxygen partial pressure.
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12| 7. Leakage current of CeO, thin films deposited at vari-
ous oxygen partial pressure.
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