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Research on high-efficiency intermediate band tandem solar cells based on dilute
nitride alloys

Shuhei, Yagi
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Tandem solar cells consisting of two stacked intermediate band solar cells
(IBSCs) were investigated. Based on the detailed balance model, the conversion efficiency for
various band gap combinations was calculated. As a result, it was found that the conversion
efficiency of 53% under 1 Sun irradiation and 73% under maximum light concentration can be obtained

by selecting the appropriate band gap combination. InGaAsN and GaPN alloys were proposed as
candidate materials for the bottom IBSC and top IBSC, respectively. IBSCs using those alloys as the
absorbing layer were fabricated and quantitatively evaluation of the current generation originating
from the two-step photoabsorption through the intermediate band was carried out by measuring current

response under multiple wavelength light irradiation.
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