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Highly functionalized p-i-n type quantum dot based hybrid solar cells

Sagawa, Takashi
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Colloidal quantum dots (CQDs) made of metal sulfides based semiconducting
nanoparticles covered by small molecular organic ligands have been prepared. Suppression of charge
trap and recombination at the lattice defect and/or impurity state and improvement of the contacts
at the interfaces among the multicomponent in solar cells have been investigated. In particular,
thin-films made of CQDs of composite metal sulfide with zinc, lead, and silver and/or lead sulfide
with quasi super lattice structures in the films could be prepared by meniscus convective deposition

technique in addition to partial substitution of the ligands on the CQDs. As the results, reduction
of voids, enhancement of electron mobility, promotion of photocurrent generation, increase of open
circuit voltage, and improvement of rectification ratio were confirmed and those effects brought
increment of the power conversion efficiency in addition to the long lifetime of the devices with

stable photovoltaic performance.
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