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Quantum dots (QD) solar cells has received considerable attention due to their potential of improving the
overall conversion efficiency by harvesting excess energy via multiple excitons generation (MEG). Although
there have been many reports which show MEG phenomena by using optical measurement of quantum dots
themselves, carrier multiplication in real QD photovoltaic devices has been sparsely reported due to difficulty
in dissociation of excitons and charge collection. In this reports, heterojunction QD solar cells composed of
PbS QD monolayer on highly crystalline TiO, thin films were fabricated by using Langmuir-Blodgett
deposition technique to significantly reduce charge recombination at the interfaces between each QD. The PbS
CQDs monolayer was characterized by using UV-vis, transmission electron microscopy (TEM) and atomic
force microscopy (AFM). The internal quantum efficiency (IQE) for the monolayer QD solar cells was
obtained by measurement of external quantum efficiency and determining light absorption efficiency of active
layer. Carrier multiplication was observed by measuring IQE greater than 100% over threshold photon
energy. Our findings demonstrate that monolayer QD solar cell structure is potentially capable of realizing
highly efficient solar cells based on carrier multiplication.
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