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Influence of crystalline silicon substrate parameters on
solar cell output properties

LI You-zhen, CHEN Yong-min

(School of Physics Science and Technology, Central South University, Changsha 410083, China)

Abstract: The effects of crystalline silicon substrate properties as thickness, minority carrier lifetime and doping density
on the solar cell output properties were simulated by PC1D. The results show that the influence of substrate thickness on
the output properties is related with the minority carrier diffusion length, the reduce of the thickness can increase the open
circuit voltage, there exists a good thickness value that can get better conversion efficiency, short circuit current density
and fill factor; when the minority carrier diffusion length is far larger than the substrate thickness, the properties of solar
cell almost have no business with the substrate thickness; when the ratio of substrate minority carrier diffusion length to
the thickness is 2.5-3.0, the solar cell has the highest conversion efficiency; when the doping density is between
5X10"%-1X10" cm, that is the resistivity is varied between 0.2—3.0 Q-cm, the solar cell can get better output
properties.

Key words: crystalline silicon solar cell; substrate parameters; conversion efficiency; output properties
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Fig. 1 Schematic diagram of crystalline silicon solar cell
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Fig. 2 Effects of various substrate thickness on solar cell properties with different diffusion lengths: (a) Conversion efficiency; (b)

Open circuit voltage; (c) Short circuit current; (d) Fill factor
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