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Influence of Er-Doping on Nanocrystalline Si Films Morphology
Fabricated by Pulsed Laser Ablation

ZHOU Yang', CHU Li-zhi', WANG Ying-long' . PENG Ying-cai’, FU Guang-sheng'

(* College of Physics Science and Technology, * College of Electronic and Informational Engineering,
Hebei University, Baoding, Hebei 071002, China)

Abstract Both the single crystalline Si and Er targets are ablated alternately by XeCl excimer laser (wavelength
308 nm) to fabricate Er-doped amorphous Si films on Si and quartz substrates in the vacuum chamber at the pressure
of 2X107* Pa, and the concentration of Er-doping can be controlled through laser pulse ratio on both Si and Er
targets. The samples are subsequently annealed for 30 min in flowing nitrogen. The scanning electron microscope
(SEM) images of the samples indicate that more uniform nc-Si films could be achieved at lower annealing temperature
by choosing reasonable Er-doping concentration comparing to un-doped samples; The Raman spectra show that Er-
doping is valid for the growing of the nanoparticles, but decreases the crystalline degree of the samples at the same
annealing temperature. Higher annealing temperature is needed for crystalline of Er-doped amorphous Si films than
the amorphous Si films.
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Fig.1 SEM images of nc-Si films annealed at different temperature
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Fig. 4 Raman spectra of the samples annealed at 1000 C
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