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Characterization of crystalline silicon solar cells by electrical parameters
ZHOU Chun-lan, WANG Wen-jing, LI Hai-ling, ZHAO Lei, DIAO Hong-wei

(Institute of Electrical Engineering , Chinese Academy of Sciences, Beijing 100080, China)

Abstract: In order to analyze the possible defects effecting on efficiency of three types of industrial sili-
con solar cells: P-type of cast-multicrystalline silicon, Edge-defined Film-fed Growth (EFG) and sin-
gle silicon solar cells, several important cell parameters, such as the curve of spectral response (Ex-
ternal Quantum Efficiency, EQE), mapping of short-circuit current, ideality factors of diodes, satura-
tion currents I, and the parasitic resistances Rs and Rsy, were characterized and analyzed. After analy-
zing EQE curve with and without bias white light during EQE measurement, the mapping of defect in-
duced shunt current in solar cells and electrical parameters of solar cells were respectively measured by
Light Beam Induced Current (LBIC) and dark and illuminated current-voltage (I-V) measurements.
Then, based on diode equivalent model of solar cell, the simulation of measured I-V curve was used to
obtain some important parameters of solar cells. From these results, it shows that the main defects
effecting on salar cell parameters are the grain boundaries, dislocation and impurity in bulk silicon for
cast-multicrysalline silicon and EFG solar cells, but born-oxygen defect pairs for single silicon solar
cell. Because of the variable type of minor carrier recombination centers in raw material, the final con-

version efficiencies of cast-multicrystalline silicon, EFG and single silicon solar cells are 10.5%,
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11.7% and 15. 7%, respectively.

Key words: crystalline silicon; solar cell; conversion efficiency; electrical parameter; crystal defect
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Fig.2 Results of LBIC of a section of cast-multic-

rystalline silicon solar cell
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