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Abstract: Niobium oxide(Nb:Os) films were deposited on p-type Si wafers at room temperature using
in-line pulsed-DC magnetron sputtering system with various frequencies. The different duty ratios were
obtained by varying the frequency of pulsed DC power from 100 to 300 kHz at the fixed reverse time of
1.5 ps. From the thickness of the sputtered NbOy films, it was possible to obtain much higher deposition
rate in case of pulsed-DC sputtering than RF sputtering. However, the similar leakage currents and
structural characteristics were obtained from the metal-insulator-semiconductor(MIS) structure fabricated
with the NbOx films and the x-ray photoelectron spectroscopy(XPS) results in spite of the different
deposition rates. From the experimental results, the NbOx films sputtered by pulsed-DC sputtering are
expected to be used in the fabrication process instead of RF sputtering.
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Fig. 1. Schematic of In-line sputter system.
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Table 1. Sputtering conditions of NbOy films.

Mode Pulsed DC RF
Power [W] 300 300
Frequency

100 150 200 250 300 13,560

[kHz]

Reverse time
15 1.3 -
[us]
pressure 5 5
[mtorr]
AI‘/ Oz
50/1.5 50/1.5
[scem/scem] / /
Temperature R.T R.T

SR

Fig. 3. Thickness and deposition rate of NbOy film
sputtered with various frequencies.
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Fig. 4. Characteristics of leakage current of NbOx thin
(b) RF
sputtering, and (c) at the electric field of 0.3 MV/cm.

films deposited by (a) pulsed DC sputtering,
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Fig. 5. (a) Nb 3d doublet and (b) O 1s curve in pulsed DC
sputtered NbOx film measured by XPS.
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Table 2. XPS binding energies and atomic ratio for
pulsed-DC sputtered and RF sputtered NbOx films.

Pulsed-DC RF
peak (eV) At (%) peak (eV) At (%)
Nb3d3 209.78 0 209.75 0

Nb3d5 207.02 30.36 206.99 31.44

Ols 530.12 47.88 530.11 50.95
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