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Recombination model
Band to band recombination

Radiative recombination coefficient (cm?/s) 0.000E+0

Auger electron capture coefficient (cm™6/s) 0.000E+0

Auger hole capture coefficient (cm™6/s) 0.000E+0
Recombination at defects: Summary

Defect 1 |

Defect1

charge type : neutral

total density (1/cm3): Uniform 1.000e+14

grading Nt{y): uniform

energydistribution: single; Et=0.60 eV above EV

this defect only, if active: tau_n = 1.0e+03 ns, tau_p = 1.0e+13 ns
this defect only, if active: Ln= 14e+02 um, Lp = 3.2e+01 iIm

Defect3

Defect 3

charge type : neutral

total density (1/cm3): Uniform 1.000e+14

grading Nt{y): uniform

energydistribution: single; Et=0.60 eV above EV

this defect only, if active: tau_n = 1.0e+03 ns, tau_p = 1.0e+13 ns
this defect only, if active: Ln= 14e+02 um, Lp = 3.2e+01 iIm

Edit Edit Edit Add a
Defect 1| Defect?2 | Defectd | Defect 4

Remove | Remove | Remove

(no metastable configuration possible)
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Sl L AlGaAs  GaAs Ge Si
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X(eV) ) 4.07 4.07 4.13 4.01
s Sy
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o gand) E? (eV) o, X107 (cm?) Kk, (cm™1)
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Jsc (MAlem?) - Vo (V)  FF (%) 11 (%)

GaAs/Si 21.47 0.996 87.88 17.69
GaAs/Ge 27.66 0.994 87.87 17.57
AlGaAs/GaAs 28.60 1.11 82.45 19.30
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Abstract

Solar cells used in space applications are exposed to high-energy particles such as protons and
neutrons, and these particles lead to severe degradation in the performance of solar cells. In this
work, numerical simulation has been using the simulator program SCAPS-1D to study the
electron traps neutron radiation effect on the external electrical properties of three types of solar
cells, AlGaAs / GaAs, GaAs / Si, and GaAs / Ge. By comparing the three cells, it was found that
the GaAs / Ge solar cell is the best because it is more resistant to the effects of neutron radiation.

Keywords: Solar cell, Heterojunction, SCAPS-1D, Neutron irradiation.
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