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Tangible operation of intermediate-band solar cells with guantum-dot
superlattices controlling the minibands
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We studied the effects of the internal electric field on two-step
photocarrier generation in InAs/GaAs quantum dot superlattice (QDSL) intermediate-band solar cells
(IBSCs). The extra photocurrent caused by the two-step photoexcitation was maximal for a reversely
biased electric field, while the current generated by the interband photoexcitation increased
monotonically with increasing electric field intensity. The internal electric field in solar cells
separated photogenerated electrons and holes in the superlattice (SL) miniband that played the role
of an intermediate band, and the electron lifetime was extended to the microsecond scale, which
improved the intersubband transition strength, therefore increasing the two-step photocurrent. These

results validate that long-lifetime electrons are key to maximising the two-step photocarrier
generation in QDSL-1BSCs.
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