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AIII-BV semiconductor structures are widely used as light sources. But because 95% 

of modern electronics is based on silicon devices, it is important to integrate AIII-BV 

nanostructures into mature silicon technology. Because of lattice mismatch, MBE technique is 

very difficult to apply. In this case for obtaining such structures ion implantation with 

subsequent annealing can be used. Because of a vast number of parameters determining the 

final effect it is very important to investigate the influence of those parameters in both stages 

of nanostructure synthesis: ion implantation and annealing. Knowledge of best choice for 

implantation/annealing process is vital for achieving  the best control of quality and sizes of 

fabricated nanostructures. 

One of the problems is to choose the best annealing technique. For years furnace 

annealing (FA) and  rapid thermal annealing (RTA) have been used. More recently flash lamp 

annealing (FLA) technique was developed. Because of very short (~ms) pulse time, FLA has 

very important advantages such as a negligible atomic diffusion and a good control of 

annealing process. 

This paper reports a comprehensive investigation of InAs structures in a SiO2/Si 

matrix. For the same implantation parameters such as As and In ion fluences and energies, 

FLA parameters (temperature, time) were chosen. Then the properties of the obtained samples 

were investigated. For detection of InAs crystallites inside the SiO2/Si matrix, including their 

orientation micro-Raman spectroscopy was used. The second characterization technique was 

low-temperature photoluminescence starting from 10 K. The PL spectra were investigated to 

determine if the Quantum Size Effect shift can be noticed. The results obtained for different 

annealing parameters have been compared. 


