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Abstract

I11-V compound multijunction solar cells enable ultra-high efficiency performance in designs where
sub-cells with high material quality and high internal quantum efficiency can be used. However, the
issue of their layering is subject to the proper band gap of each layer with the adjacent layers to increase
the efficiency. In order to have high efficiency in solar cells, in addition to paying attention to the correct
selection of the materials that make up the structure, the design of the structure should also be done in
such a way that we have the maximum absorption of light in the active layer, in this sense, by
introducing nanoparticles (gold, silver, etc.) . In the active layer, the electrical properties of this layer
are improved in line with increasing absorption. Metal nanoparticles are candidates for increasing the
power conversion efficiency of plasmonic solar cells by focused surface plasmon resonance and the
ability to trap light in the film. The quantum efficiency spectra for the grafted cell were quite similar to
each of the ungrafted GaAs and InGaAs subcells. The open-circuit voltage of the double-band bonded
cell was equal to the sum of the open-circuit voltages of the non-bonded subcell, indicating that the
bonding process does not reduce the quality of the cell material because any crystal defects created that
act as recombination centers cause a voltage drop. Also, the junction interface does not have a
significant carrier recombination rate to reduce the open circuit voltage.
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