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Influence of Hydrogen Dilution on Two-phase Structure and Electrical Properties
of Hydrogenated Silicon Thin Films

LU Yuan-Yuan, LI He-Jun, YANG Guan-Jun

(School of Materials Science and Engineering, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: Hydrogenated silicon thin films with two-phase structure were prepared by plasma enhanced chemical va-
por deposition (PECVD) at different hydrogen dilution ratios (R) and their microstructure and electrical properties
were investigated. The results indicated that the film was amorphous when R was 10. As R increased, the film pre-
sented two-phase structure, and the thickness of the amorphous layer tended to thin and the transition to crystalline
from amorphous started earlier. From XRD results, both crystallinity and average grain size of the films increased
firstly and then decreased with increase of R, and at maximum values when R was 28.6. The change rule of dark con-
ductivity and carrier density agreed with the change rule of crystallinity and average grain size, which showed a close
positive relationship between electrical properties and the microstructure.
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Fig. 1  Structure model of micro-crystalline silicon thin film
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Fig. 2 Interface structure of silicon thin films obtained at different hydrogen dilutions
(a) R=10; (b) R=20; (c) R=28.6; (d) R=40; (¢) R=66.6
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Fig. 3 TEM images and SAED patterns of silicon thin films obtained at different hydrogen dilutions
(a) R=10; (b) R=20; (c) R=28.6; (d) R=40; (¢) R=66.6
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Fig. 4 XRD results (a), crystallinity and grain size (b) of sili-

con films deposited at different R values
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