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Abstract: A series of nc-SiOx ¢ H [ilms were prepared by Very High Frequency Plasma Enhanced
Chemical Vapor Deposition (VHF-PECVD), for the properties study of nanocrystalline silicon oxide
films in silicon heterojunction solar cells. The microstructure, bonding configuration, band character-
istics and photoluminescence properties of the films were characterized by Raman scattering spectra
(Raman) , Fourier transform infrared spectra (FTIR), UV-VIs transmission spectra and steady/tran-
sient state photoluminescence spectra (PL), respectively. Raman analysis shows that the film struc-
ture changes from microcrystalline to amorphous with the increasing of oxygen content. The films
proves to have better ordered and denser structure in the phase transformation zone, where the crys-
tallization degree is about 10% and nc-Si particles is about 3 nm. The steady/transient photolumines-

cence (PL) analysis shows that certain amount of oxygen could passivate defects, thus enhancing the
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photoluminescence. The highest luminescence intensity was achieved in the phase transformation

zone. It indicated that stronger quantum confinement effect PL induced by the smaller nc-Si particles

should be the main carrier recombination mechanism.

Key words: nc-SiOx film; phase transformation zone; microstructure; photoluminescence(PL); quan-

tum confinement effect
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Fig. 1 (a) Raman spectra of samples, inset is fitting
Raman spectrum of Sg; (b) Film crystalliza-
tion degree Xc¢ of samples, inset is Ita/Irto

change curve
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Fig. 2 (a) FTIR spectra of samples, inset is change
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Fig. 4 (a) PL spectra of film samples at room tem-
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Tab.1 PL life and beta factor of nc-SiOx: H
thin films with different F (COs)
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/s 15.6 12.3 11.5 9.8
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