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Formation process of embedded luminescent Si nanocrystals with ion and laser beams
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In this work, the potentialities of excimer UV-light irradiation and rapid
thermal annealing to enhance the photoluminescence and to achieve low temperature formation of Si
nanocrystals in silicon dioxide have been investigated. The implanted samples were subsequently
irradiated with an excimer-UV lamp. After the process, the samples were rapidly thermal annealed before
furnace annealing. We found that the luminescence intensity is strongly enhanced with excimer-Uv
irradiation and RTA. We also produced luminescent Si nanocrystals by using reactive pulsed laser

deposition techniques.
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Fig.1 PL spectra of samples implanted at
180keV to a fluence of 7.5x10" ions/cm?,
obtained at various steps. Samples were
finally annealed with conventional
furnace at 1050 °C for 4 hours.
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Fig.2 PL spectra of samples implanted at
180 keV to a fluence of 7.5x10% ions/cm?,
obtained at various steps. Samples were
finally annealed with conventional
furnace at 900 °C or 1050 °C for 4 hours.
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Fig.3  Schematic illustration of the
formation process leading to luminescent
Si nanocrystals.
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Fig.4 PL spectra of samples produced with
PLD techniques. The pressure of oxygen
during ablation 1is indicated in the
figure.
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