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Fig. 1 FTIR spectra of SiO, films deposited with different
Ar/0 proportion
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Fig.2 PL spectra of superlattice sample A and B after pipe

furnace annealing
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Fig.3 PL spectra of superlattice sample B after pipe furnace

annealing and RTP annealing
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Influence of Sputtering Ar/O Proportion and Annealing Method
on the Preparation and Photoluminescent Properties of Silicon Nanocrystals

HU Feng, YI Li-xin, WANG Shen-wei, GAO Hua, HE Zhen

(Key Laboratory of Luminescence and Optical Information, Minisiry of Education,

Institute of Optoelectronic Technology, Beijing Jiaotong University, Beijing 100044, China)

Abstract: Because of the importance of controllable preparation of silicon nanocrystals (nc-Si), to obtain
efficient and steady visible light-emitting at room temperature, we presented a preparation method of silicon
nanocrystals based on amorphous SiO/Si0, superlattices in this paper. The samples were characterized by
means of photoluminescence (PL) spectrum and Fourier transform infrared spectroum (FTIR) at room tempe-
rature to show the photoluminescent properties and structures. The SiO/SiO, superlattices were deposited on Si
substrates by magnetron sputtering technology through varying the sputtering Ar/O proportion, as to deposit
SiO layers and SiO, layers respectively. The silicon nanocrystals was preparated because of the phase separa-
tion of the thin SiO layers in the Si0/Si0, superlattices by a thermal annealing treatment at high temperature in
N, atmosphere and the size of silicon nanocrystals depends on the thickness of the SiO layers. Then photolumi-
nescence is observed at room temperature and a obvious red-shifts was observed in the photoluminescence
spectra with the grain size increasing of the silicon nanocrystals. Combining infrared absorption and photolumi-
nescence spectra, it is also found that the pipe furnace thermal annealing is more advantageous to the form of

silicon nanocrystals than a rapid thermal annealing treatment.

Key words: silicon nanocrystals; superlattice; magnetron sputtering; thermal annealing
CLC number; 0482.31 PACS: 78.55. Hx PACC; 3250F; 7855 Document Code; A

Received date; 2008-10-25



