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Abstract

This article uses computer simulation of a three-junction GalnP/GaAs/Ge solar cell. By changing
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the structural parameters of thickness and doping concentration of the top cell GalnP and middle
cell GaAs, the relationship between the photogenerated carrier collection efficiency and electrical
properties of the cell is obtained, revealing the inherent physical mechanism of the influence of
solar cell structural parameters on electrical performance. The results indicate that the thickness
variation of the emission zone mainly affects the shortwave region, while the thickness variation
of the base zone mainly affects the longwave region. As the thickness of the GalnP emission zone in
the top cell increases, the short-circuit current and open-circuit voltage first increase and then de-
crease; as the thickness of the base zone increases, the short-circuit current decreases, and the max-
imum power follows the variation of the short-circuit current. As the thickness of GaAs in the middle
cell increases, the overall short-circuit current shows a decreasing trend, while the open-circuit vol-
tage slightly increases. As the doping concentration in the GalnP working area increases, the elec-
trical performance remains almost unchanged; as the doping concentration in the GaAs working area
increases, the open-circuit voltage slightly increases, while the short-circuit current and maximum
power both show a decreasing trend. It can be seen that the doping concentration of GalnP has a
much lower impact on the cell than that of GaAs.
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1. 518
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ASCAE FH ()2 B 77 2% (7] =45 GalnP/GaAs/Ge K PH H, & A FH 62 8 A ALk & 4 S AH TR (MOCVD)
il 1M B GalnP/GaAs/Ge  — & K [ Lt L £ AN [F) 2877 58 B T e BRI L 4 30 R BH S, AR SOl i)
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Figure 1. Schematic diagram of spatial three-junction GalnP/GaAs/Ge cell struc-
ture
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Figure 2. Effect of GalnP working area thickness on the electrical parameters of top battery: (a) Batteries with different
thicknesses of the top battery emission zone; (b) Batteries with different thicknesses of the top battery base zone
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Figure 3. 1-V curves of GalnP working area doping concentration variation of top battery: (a) Batteries with different doping
concentrations in the top battery emission zone; (b) Batteries with different doping concentrations in the top battery base zone
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Figure 4. 1-V curves of GaAs working area thickness variation of medium battery: (a) Batteries with different thicknesses in
the central battery emission zone; (b) Batteries with different thicknesses in the central battery base zone
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Figure 5. I-V curves of GaAs working area doping concentration variation of medium battery: (a) Batteries with different
doping concentrations in the central battery emission zone; (b) Batteries with different doping concentrations in the central
battery base zone
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