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Rapid Growth of InGaAsP and Its Application in Solar Cells

LI Ge, LU Hongbo, LI Xinyi, ZHANG Wei
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Abstract: Quaternary InGaAsP crystal is an ideal material for narrow bandgap solar cells. The doping properties
and crystal quality of InP based InGaAsP material grown at different growth rates are studied in this paper. The
experiment based on the electrochemical capacitance-voltage (ECV) method shows that Zn doping concentration at
high growth rate is constant when Group III source flow changes, and Si doping concentration in high growth rate
decreases when Group III source flow increases. Furthermore, the experiment based on the time-resolved
photoluminescence (TRPL) method shows that nonradiative recombination and interface recombination of InGaAsP
decreases at high growth rate, and the carrier transport efficiency is enhanced. Finally, a high growth rate InP dual-
junction solar cell with a band gap combination of 1.16 ¢V /0.88 eV is tested after the device process is completed. Its
open voltage is 1 287 mV under AMO light condition. The average voltage loss is 340 mV.
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Fig.3 In-situ monitoring curve of epilayer reflection rates of InGaAsP material at different growth rates
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Fig.4 Doping characteristic curve of InGaAsP material at different growth rate
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Fig.5 Transient fluorescence spectra comparison on InGaAsP material at different growth rates
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Fig.6 Schematic and I-V performance of InP based dual-junction solar cells grown at different growth rate
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