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The small patterns of dielectric thin layers from silicon dioxide (SiO2) or 

silicon nitride (Si3N4) to be performed between silicon substrate and metal back 

contacts of p-n junction silicon solar cells can create the built-in potential. This 

electrical behavior of the dielectric layer is called as “passivation layer” to result in a 

decrease of the carrier recombination rate due to the decreased carrier recombination 

velocity and the increased carrier life-time. These results can enhance the efficiency 

of energy conversion of solar cells. However, a complex procedure based on 

photolithography is the main limitation to be not commercially available in solar cell 

industry. In this work, a typical inject printer was adapted and developed for creating 

small SiO2 patterns on Si substrates in order to produce the back surface passivation 

layer in solar cells. To inject directly the solvent of photoresist, this low-cost 

technique can reduce the complex procedure for fabrication of the patterned 

passivation layers and can be developed into the further commercial processes.   

In the first section of this research, a developed inject printer was used to print 

the desired patterns on a flat base designed by computer drawing program. 

Furthermore, the study on fabrication of n-Si diffusion layer on p-Si substrate was 

investigated with using spin on dopant (SOD) technique in order to perform p/n Si 

junction. In addition, the synthesis of SiO2 dielectric material by using the TEOS 
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