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Effect of deposition temperature on the photoluminescence of
Si nanocrystallites thin films
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Abstract

The variation of photoluminescence(PL) properties of Si thin films was investigated by changing
deposition temperatures. Si-rich silicon oxide films on p-type (100) Si substrate have been fabricated
by pulsed laser deposition(PLD) technique using a Nd:YAG laser. During deposition, the substrates
were kept at the temperature range of room temperature(RT) to 400C. After deposition, samples were

annealed at 800TC
nanocrystallites. When the deposition temperature

in nitrogen ambient. Strong Blue PL has been observed on RT-deposited Si

was increased over 100°C, PL intensities abruptly

decreased. The experimental results show the growing mechanism of Si nanocrystallites by PLD.
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Fig. 1. Mechanism of thin film formation.

(a) Two-dimensional monolayer growth, (b) three
-dimensional island growth {(c) two-dimensional
growth of monolayers followed by nucleation and
growth of three-dimensional islands
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Fig. 2. PL spectra obtained from films deposited
at the substrate temperatures of (a) room
temperature, (b) 1007
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Fig. 3. AFM images obtained from films
deposited at the substrate temperatures of (a)
room temperature, (b) 100, (c) 200TC, (d) 300 T,
and (e) 400 TC.
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Table 1. RMS roughness obtained from films
deposited at the substrate temperatures of (a)
room temperature, (b) 1007C, (c) 200C, (d) 300 C,
and (e) 400 C (by AFM).
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