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Structural characterization of SiNx/Si0, multilayers grown by reactive evaporation in
plasma environment

Ardyanian, Mahdil; Vergnat, Michel®

! School of Physics, Damghan University, Damghan,
’Materials physics laboratory, Jean Lamour institute, Nancy University, Vandoeuvre les Nancy, France

Abstract

In this work, SiNx/SiO, multilayers are grown onto Silicon (Si) substrates by reactive and alternative
evaporation of Si and SiO; in Nitrogen plasma. Chemical structure is studied by Fourier transform infrared
spectroscopy (FTIR) described various absorption bands corresponding to Si-O, Si-N and Si-N-O chemical
bands attributed to SiNx, SiOx and interface states of adjacent layers. Transmission electron microscope (TEM)
images describe the generation of Si nanocrystals due to chemical dissociation of sub-stoichiometric silicon
nitride after post annealing of the samples until 1100°C. The thickness of active SiN, layers determines the Si
nanocrystals mean size which trends to enlarge due to annealing and is controlled by insolate adjacent silica
barriers.
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