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Study of multi-band solar cells using dilute nitride semiconductors
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This research was conducted for the purpose of developing high-efficiency
intermediate-band (multi-band) solar cells based on a superlattice in which nitrogen delta-doped
layers are inserted into a host material such as GaAs.

Samples with various alloy compositions and superlattice parameters were fabricated by MBE. They
revealed the dependence of the band edge energy on the structural parameters. Physical
characteristics important for designing the solar cell such as electron mobility and absorption
coefficient were also obtained.
Fabricated cell showed current generation originating from two-step optical transitions via the
intermediate band under two wavelength light illumination. It was found that designing a carrier
blocking layer to optimize carrier accumulation in the intermediate-band and carrier extraction from
the conduction band is important to enhance the current generation via the two-step optical

transition.
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