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Effects of Thinning SiO: Films on Light Emission Properties of
Silicon Nanoquantum Dots Formed by Self-Assembled Growth
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Abstract: Silicon nanoquantum dots are formed by self-assembled growth on Si02/¢-8i substrates using low —pressure chemical
vapor deposition (LPCVD), and the effects of thinning SiO2 films on light emission properties of silicon nanoquantum dots are
experimentally studied for different SiO2 film thickness. The results indicate that the photoluminescence intensity of silicon
nanoquantum dots has a significant reduction when the thickness of Si0:z films is smaller than 6nm, implying that photogener—
ated carriers in silicon nanoquantum dots can tunnel through ultrathin SiO: layers, and reach into the ¢-5i substrates, which re-
duce radiative recombinations at light emission centers on the 8i02/Si-nanoquantum dots interface region. The measured tem-
perature dependences of light emission properties on silicon nanoquantum dots at 300~ 13K are attributed to contributions of

nonradiative recombinations at defect states on the Si02/Si-nanoquantum dots interface region.
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