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Effect of B,H, gas on the properties of p-type microcrystalline silicon oxide layer and

it applications to 0.79 m?thin film silicon solar cell module
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Abstract

This paper presents the effect of Diborane (B,Hg) gas in p-type microcrystalline silicon oxide layer (p-Jc-SiO:H) in bottom cell on

the performance of tandem (a-Si:H/a-Si:H) thin film solar cell deposited on TCO glass substrate with the module area of 0.79 m2 using
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radio frequency-plasma enhanced chemical vapor deposition (RF-PECVD) technique in single chamber (batch type). We aimed to
optimize boron doping concentration in p-Jc-SiO:H layer for the use as a window layer in solar module. It is widely known that the
doping concentration affects the optical and electrical properties as well as crystallization of p-pc-SiO:H layer. Experimental results
showed that with, increasing of the boron doping concentration, crystalline-phase of the p-pc-SiO:H tended to decrease while
amorphous-phase increased leading to the films with low conductivity. We found that, an optimum flow rate ratio of B,Hg/SiH,4 is 0.25,
equaling to the boron doping concentration of 2500 ppm. The comparison of performance between solar cells using the p-uc-SiO:H and
the conventional p-a-Si:H as a window layer was carried out. The output power of solar cell with p-pc-SiO:H window layer was improved
by 3 watt from 51 to 54 watt with a conversion efficiency of 6.8% due to the increasing in short circuit current and fill factor which were
caused by a decrease in light absorption coefficient and an increase in conductivity. These results verified to the potential of p-uc-

SiO:H layer for the use as a window layer in thin film silicon solar module.
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