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Abstract — We investgated the microstructures and the electrical properties of ZrO; thin films deposited by
reactive DC magnetron sputtering on (100) Si with different deposition conditions and annealing treatments.
The refractive index of the ZrO; thin films increased with annealing temperatures and deposition powers, and
approached to the ideal value of 2.0~2.2. The ZrO, thin films deposited at the room temperature are amorphous,
and the films are polycrystalline at the deposition temperature of 300°C. Both the thickness of the interfacial
oxide layer and the root-mean-square (RMS) value of surface roughness increased upon annealing in the oxy-
gen ambient. The Cmax value and leakage current value decreased with the increase of thickness of the interfa-
cial oxide thickness.
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8] 1. The deposition rate of ZrO, thin films and the refrac-
tive index of as-deposited ZrO, thin films with the deposition
powers.
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8] 2. XRD spectra of ZrO, thin films sputtered at R.T. on
Si(100) substrate; (a) as-deposited and (b) annealed at 850°C
for 30 min in O, ambient.
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& 3. The refractive index of as-deposited ZrO, thin films at
the deposition condition of 300 W, 300°C and the refractive
index of ZrO, thin films with the annealing temperatures.
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33 4. XRD spectra of ZrO, thin films sputtered at 300 W,
300°C on Si(100) substrate; (a) as-deposited and annealed at
(b) 450°C, (c) 550°C, (d) 650°C, (e) 750°C, (f) 850°C for
30 min in O, ambient.
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EI 5. Cross-sectional TEM rmcrograph of as-deposited
ZrO, thin film on Si(100) substrate. (a) Low magnification (b)
High resolution.
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12 6. Cross-sectional TEM micrograph of ZrO; thin film
on Si(100) substrate after annealing at 750°C for 30 min in O,
ambient (a) Low magnification (b) High resolution.
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13 7. ARM images of surface morphology of ZrQ, thin film
on Si(100) substrate (a) as-deposited (b) after annealing at
750°C for 30 min in O, ambient.
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