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57 ABSTRACT

An intermediate band solar cell (IBSC) is provided including
a p-n junction based on dilute III-V nitride materials and a
pair of contact blocking layers positioned on opposite sur-
faces of the p-n junction for electrically isolating the inter-
mediate band of the p-n junction by blocking the charge
transport in the intermediate band without affecting the elec-
tron and hole collection efficiency of the p-n junction, thereby
increasing open circuit voltage (V) of the IBSC and
increasing the photocurrent by utilizing the intermediate band
to absorb photons with energy below the band gap of the
absorber layers of the IBSC. Hence, the overall power con-
version efficiency of a IBSC will be much higher than an
conventional single junction solar cell. The p-n junction
absorber layers of the IBSC may further have composition-
ally graded nitrogen concentrations to provide an electric
field for more efficient charge collection.

17 Claims, 8 Drawing Sheets

100,
112
p*-GaAs
p*-Aly 45Gag sAS <110
p-GaNAs “—108
reGaNAs —108
1-Aly 4580 56AS “T— 104
n*-GaAs
102




