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Abstract

GaSb/GaUtilizing type-Il band alignment to increase sub -bandgap absorption and possibly exceed the
Shockley—Queisser efficiency limit, quantum dot solar cells (QDSCs) offer an attractive solution for third -
generation photovoltaics. Inthiswork, a GaSb QD-embedded GaAs p-i-n solar cell structureis mathematically
modeled using the SILVACO TCAD Atlas simulator. An effective medium approximation is used to describe
the quantum dot area, and modified Shockley—Read-Hall recombination parameters are used to model
intermediate band states. Under AM 1.5G illumination, the effects of QD layer count, dot density, and doping
concentrationon J SC, V_OC, fill factor, and total power conversion efficiency are carefully examined. Delta-
doping and surface passivation have been suggested as mitigation techniques, and results confirm increased
infrared photocurrent collection together with a V_OC deficit ascribed to interface recombination. Standard
empirical models are used to incorporate temperature-dependent material properties to guarantee physical
accuracy under all operating situations. For the experimental design of high-efficiency GaSh/GaAs QDSCs,
the simulation framework provides a solid basis.

Fig 1: standard structure of p-i-n solar cell.
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