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Abstract In this paper, the effect of doping concentration and layer thickness on the per-
formance of tunnel junctions (TJs) is studied. We investigate the behavior of single, double
and triple layer structures of TJs. Triple layer structure shows better performance in com-
parison with the other structures and can reach the higher tunneling current besides lower
voltage drop. Also, the behavior of the triple layer TJ with different doping concentration
profiles is studied. We propose a new normal distribution profile for doping concentration
in multilayer TJs which shows better performance in comparison with the linear and graded
doping concentration profiles. The higher α parameters in normal distribution enhance the
device performance with increasing the smoothness of doping variations in the center and
edge of the TJ. Finally, we examine different thicknesses of triple layer TJ in order to achieve
the optimum structure.
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1 Introduction

Tandem solar cells that are the most promising photovoltaic systems can absorb the different
ranges of the solar spectrum. There are many considerations in design of a tandem solar
cell such as the selection of materials with appropriate bandgaps, avoiding the lattice mis-
match in whole structure, providing the current matching between subcells and etc (Bahrami
et al. 2013; Singh and Sarkar 2012). Therefore, the design of a tandem solar cell is a very
complicated process. Also, another important challenge in tandem cell fabrication is how to
connect the subcells to each other. If the subcells directly connect to each other, an unwanted
parasitic junction forms between two unlike regions of subcells. The best solution which is
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