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Study on Technology for Al,O, Thin Films by DC

Magnetron Reactive Sputtering

YANG He-mei, CHEN Yun-fu, XU Xiu-ying
(College of Engineering, Nanjing University of Agriculture, Nanjing 210031, P. R. China)

[ Abstract] Al,O, films were prepared by DC magnetron reactive sputtering technique on stainless steel substrate.
The influence of the sputtering pressure, oxygen flux, and substrate temperature for the deposition rate and binding
force between the substrate and Al, O, films were studied. The results show that: with the increase of sputtering pres-
sure, the deposition rate and the binding force initially increase and then decrease after reaching a maximum at 1.0
Pa; with oxygen flow increasing the deposition rate and the binding force decrease; the deposition rate and the bind-
ing force decrease slightly with the substrate temperature increasing. The interface between the film and substrate and
the surface morphology of the film were observed by SEM. The results show that the film and substrate have a good
combination. Besides, the surface particles possess uniform size and the organization of the film is dense.

[ Key words] DC magnetron reactive sputtering Al, O, thin films study on technology deposition rate
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Fabrication and Optical Properties of SiO,/ZnO
Three-dimensional Photonic Crystals

HE Long-jun, XU Yuan-yuan, CHEN Jia-bin, MA Chao-qun,CHEN Hong-xiang, LIU Yan-ping "
(College of Physics and Electronic Engineering, Taizhou University, Taizhou 318000 ,P. R. China)

[ Abstract] Three-dimensional SiO, photonic crystals template was fabricated by vertical deposition method.
Si0,/7Zn0 three-dimensional composite photonic crystals were successfully synthesized using zinc acetate as a pre-
cursor material. Scanning electron microscopy ( SEM) measurements show that SiO, and Si0,/Zn0O photonic crys-
tals are arranged in a face-center-face (FCC) way. Optical measurement reveals that the periodic arrays exhibit a
photonic band gap in the [ 111] direction. The results show that the center wavelength of [ 111] photonic band gap
shows a red shift and the effective refractive index of photonic crystals can be increased when ZnO (higher refrac-
tive index) material coated. Moreover, the optical properties of photonic crystals strongly depend on the density of
intrinsic defects in the samples.

[ Key words] photonic band gap vertical deposition method defects effective refractive index



