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Properties of the Silicon Dioxide Films Fabricated by DC Reactive
Magnetron Sputtering
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Abstract: Silicon dioxide thin films were prepared by direct current (DC) reactive magnetron sputtering on
silicon substrate. The effects of oxygen concentration and sputtering power on the structure and properties of
the SiO, films were studied by X-ray diffraction(XRD), atomic force microscopy (AFM) and Fourier trans-
form infrared spectrometer(FTIR). The results show that the SiO, films sputtered at room temperature are a-
morphous structure. The refractive index, deposition rate and roughness decrease with increasing oxygen con-
centration, and the deposition rate and the roughness increase with increasing power sputtering power. When
the oxygen content is 40% , the refractive index of the films is close to that of the silila(1. 46). After annea-
ling, the films’ piezoelectric constant first increases then decreases with increasing oxygen concentration, and

the dielectric constant decreases with increasing frequency.
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Fig. 1 XRD patterns of the SiO, films at different oxygen

concentration
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Fig. 2 Infrared spectra of the SiO, films
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films with the sputtering power
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Fig. 5 AFM images of the SiO, films at different oxygen concentration
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Table 1 RMS roughness of the SiO, films at different oxy-

gen concentration

O, concentration/ % 20 30 40 50 60

RMS roughness/nm 1.93 1.71 1.25 1.21 1.09
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Fig. 6 The relationships of roughness of the SiO, films
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