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CIGS thin film solar cell by non-vacuum based process using synthesized NP’s  
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Non-vacuum processes have great interest for low cost chalcopyrite based photovoltaic technologies in CIGS thin film solar cell fabrication. 
A key feature in these processes is the selenization treatment has significant impact on the microstructure of the absorbers and, in turn, are 
determining for the performance of the device. In this context, a two step non-vacuum process, spraying of sonochemically synthesized 
CIGS nanoparticles suspension followed by post treatment (IPL/laser treatment or atmospheric selenization). A non-vacuum based route 
using Photonic sintering, novel atmospheric pressure thermal annealing is being developed to reduce the number of processing steps in 
complete cell fabrication and has great potential to be incorporated in to roll-to-roll manufacturing of cost effective CIGS thin film solar cells.  
 
 
 

 Scalable non vacuum manufacturing process for CIGS without toxic selenization  

 Simple ambient sonochemical synthesis for CIGS NP’s with high material utilization. 

 Solution process using spraying technique 

 Environmentally benign flash light and/laser post-treatment method  

 Processing on Light weight and flexible glass substrate  
 

 Building integrated photovoltaic (BIPV) 

 Application for DC power appliance  

 Powering Internet on things (IOT) based applications 

 Fabricated device demonstrated photo conversion efficiency exceeding 4% on lab scale 

 Performance improvement by fine tuning the process parameters is underway 
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IV curve of non-vacuum processed CIGS 

thin film solar cell 

Surface morphology of CIGS thin film absorber 

on Mo glass by non-vacuum ink based route 
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