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Influence of laser energy on average size of Si nanoparticles deposited in thin film

CHEN Juning DUAN Guo-ping HUANG Ming—u

( Open Laboratory of Key Subject of Photoelectric Information Material and Devices of Henan Province School of Physics and
Electron Henan University Kaifeng 475001 China)

Abstract: A series of nano-erystalline silicon films were deposited maintaining the same distance between the target and
substrate by means of a pulse laser deposition system. The crystalline volume fraction of films and the average grain size were
calculated based on Raman scattering and X—ay diffraction spectra. The results show that with the increase of the pulse energy
the average grain size becomes larger at first and then goes smaller. The largest average grain size is 8. 58nm when the pulse
laser energy is 300mJ. The results have positive significance to the preparation of nano-crystalline silicon thin film.
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:2011-07-27: 2011-09-05 Fig. 1  Schematic diagram of the pulsed laser deposition system
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Fig. 2 Raman spectrum of the specimen with different pulse energy
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Table 1~ Parameters related to Si films with different pulse laser energy

samples single pulse energy/m] TO peak shift/cm ™! average grain size/nm crystalline fraction/%

1 180 480. 00 — —

2 210 507. 81 2.70 81.2
3 240 514.41 3.97 86.4
4 270 516. 61 5.10 87.9
5 300 518.81 8.58 89. 1
6 330 517.71 6.20 80.3
7 360 516.61 5.10 14.2
8 390 480. 00 —
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