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Annealing Effect on the Photoluminescence of Si Nanocrystallites Thin Films
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Abstract - Si nanocrystallites thin films on p-type (100) Si substrate have been fabricated by pulsed laser deposition
using a Nd:YAG laser. After deposition, samples were annealed in several environmental gases at the temperature range
of 400 to 800C. Hydrogen passivation was then performed in the forming gas (95 % Nz + 5 % Hz) for 1 hr. Strong
violet-indigo photoluminescence has been observed at room temperature on nitrogen ambient-annealed Si nanocrystallites.
We report the variation of photoluminescence (PL) properties of Si thin films by changing annealing temperatures and
by using hydrogen passivation. The results could suggest that the origin of violet-indigo PL should be related to the

quantum size effect of Si nanocrystallite.
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Fig. 1 Room temperature PL spectra from three samples
of as deposited, after annealing at 760C for 10
min. in Oz and after annealing at 760C for 10
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Fig. 2 PL spectra from Si nanocrystals annealed at the
various annealing temperatures. All samples were
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Fig. 3 Room temperature PL spectra of Si samples after
annealing at 600°C in N> for 10 minutes and after an

additional annealing at 500C in forming gas (95 %
No + 5 % Hg) for 1 hr.
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