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Investigation of the Effect of Vacuum and Gas Flow on Selenization of CIG Compound
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! Institute of Nanoscience and Nanotechnology, University of Kashan, Kashan
2 Photonics group, Faculty of Physics, University of Kashan, Kashan

Abstract

In this paper the effect of the vacuum conditions and nitrogen gas flow on the process of adding Selenium to CIG layer in
order to achieve CIGS layer with p--type semiconductor was investigated. This work was done in order to use in thin film
solar cells. First, we prepared the CIG composite, and then investigated the addition of Selenium to CIG in different
conditions. Using steel tube inside the cylindrical furnace and in the presence of the vacuum conditions and the flow of
nitrogen gas inside the tube demonstrated the presence of impurity in samples. In order to eliminate impurities from
samples, the steel tube was replaced by a quartz tube and Nitrogen flow was used so as to remove oxygen from the tube.
However, in this condition the sample was oxidized too. To solve this problem, first we vacuumed the quartz tube and then
used nitrogen flow. Finally, the ideal composition for CIGS film with P- type semiconductor was achieved by adding
Selenium to CIG layer inside the vacuum quartz tube (2x102 mbar) and in presence of the nitrogen gas.
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* Standard Cubic Centimeter per Minute (SCCM)
® Energy Dispersive X-ray analysis (EDAX)
® Mass flow meter
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