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Proton irradiation effect of high-efficiency interdigitated

back contact solar cells

Qiu Lan™, Hu Li™
( " Department of Information Engineering, Jiangxi University of Technology, Nanchang 330098 )
( ™ Department of Information Technology, Hebei Normal University, Shijiazhuang 050024 )
Abstract

The proton irradiation effect of high efficiency interdigitated back contact crystalline silicon solar cell used in
low orbit satellite is studied by using TCAD semiconductor device simulation software. Firstly, the effects of proton
irradiation dose and irradiation energy on the quantum efficiency and conversion efficiency of IBC solar cells are an-
alyzed. Then, the effect of substrate resistivity and substrate thickness on the electrical properties of solar cells is
analyzed in detail under different proton radiation doses. The simulation results show that there is a proton irradia-
tion dose threshold (about 1 x 10° P/cm®). When the proton radiation dose is lower than the threshold, the conver-
sion efficiency and its rate of change are both small. When the proton irradiation dose is certain, the conversion ef-
ficiency of solar cells increases first and then decreases with the increase of substrate thickness. With the increase
of proton radiation dose, the substrate thickness corresponding to the peak conversion efficiency decreases. In the
case of high proton irradiation dose, the thin substrate not only improves the photoelectric conversion efficiency of
solar cells, but also helps to reduce the rate of conversion efficiency change. When the proton irradiation dose is
higher (1 x10'°P/cm’ and 1 x 10" P/e¢m®) , the conversion efficiency increases with the increase of substrate re-
sistivity. When the proton irradiation dose is certain, the absolute value of the conversion rate decreases with the
increase of substrate resistivity.

Key words: solar cells, proton irradiation, quantum efficiency, conversion efficiency, substrate structure,

optimize
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