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The aim of this experimental work was to obtain silicon nanoparticles from a-Si or from various silicon oxides and suboxides, using classical processes from semiconductor component technology, as follows:

(a)
a-Si deposition on Si substrate by the CVD and thermal treatments in reducing media; 

(b)
SiO deposition by vacuum evaporation followed by thermal treatments in N2 or in  reducing media;

(c)
Silicon oxide sandwich: 1st layer: SiO deposited by vacuum evaporation; thickness : 10 nm-1000 nm ; 2nd layer: SiO2 deposited by APCVD ; thickness : 10 nm-1000 nm ; 

(d)
Porous silicon (PS) obtained by electrochemical method, followed by thermal treatments in oxidised  atmosphere;

(e)
Porous silicon impregnation with different reactive (tetraethilortosilicate, SiO2 colloidal solution, hexamethyldisilane) followed by thermal treatment in oxidant atmosphere.


Silicon nanocrystallites formation can be amplified by the stress phenomenon occurred during thermal treatment. A similar effect was obtained by the thermal oxidation of the porous silicon layers. In sandwich SiO2/SiO/SiO2/Si structures or in PS ones the stress arises unavoidably due to the lattice mismatch between the oxide and the Si substrate, causing a volume expansion during oxidation. The temperature changes after oxidation induce additional stress in SiO2/Si structures due to a difference in the thermal coefficients of SiO2 and Si substrate.

XRD measurements (WAXRD- wide angle X-ray diffraction) indicate the beginning of crystallisation of the nc-Si phase in all investigated layers. The crystallite size was found higher in the annealed a-Si layers than in annealed silicon oxides films.

