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ABSTRACT 

Spectroscopic Ellipsometry (SE) has been effectively used 

to study the microstructure and optical properties of non-

crystalline Si, Ge and Ge-Se films deposited by different 

techniques. domputer programmes have been developed to analyze 

the SE data for a multilayer system and the real time ellipso-

metric data using nucleation and growth models. Linear regression 

analysis (LRA) and effective medium approximations (EMA) have 

been incorporated in this programme to study the microstructure 

(in terms of thicknesses of various layers and volume fractions 

of constituent phases) of a multilayer-multiphase system. 

The growth process of glow discharge deposited hydro-

genated amorphous silicon (a-Si:H) and microcrystalline silicon 

(pc-Si) has been studied using real time and spectroscopic 

ellipsometry. With increasing rf power and silane dilution in 

hydrogen, a gradual transition from good (dense) a-Si:H to a 

spongy material with large density deficit to a microcrystalline 

Si film is observed. The growth of pc-Si is found to be inhomo-

geneous and anisotropic in thickness. In-situ ellipsometry 

suggests the presence of crystallinity in the films from the 

beginning of pc-Si film growth. The results are explained in 

terms of a nucleation and growth model. The pc-Si is found to 

be a mixture of crystalline and amorphous silicon, and voids. 

The volume fraction of each phase has been determined using 

LRA-EMA analysis. 

SE studies have yielded significant information on the 

microstructure and dielectric properties of evaporated amorphous 

Ge and Ge-Se films. It is shown that the SE can be used to 
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characterize the obliquely deposited films. SE data analysis 

provided a quantitative determination of the density of obliquely 

deposited films. Biaxial anisotropy due to tilted columnar 

microstructure has been directly observed using SE.' 

In contrast to a single peak behaviour of tetrahedraily 

bonded amorphous semiconductors, the £2 spectra of amorphous 

Ge-Se films show a two peak structure which is a signature of 

the presence of a lone pair band in the electronic band structure 

of these materials. The dielectric function spectra of a-Ge-Se 

films in the interband transition region are found to be sensitive 

to photoexposure. The SE data suggest the presence of a Se 

rich surface layer on the photoexposed a-Ge-Se films. 
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