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Development of Quantum Dot LED with plasmonic metal nanostructures
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The purpose of this study is to improve emission efficiency by utilizing the
emission enhancement effect of localized surface plasmon (LSP) of metallic nanostructures
incorporated in light-emitting devices. For this purpose, we have investigated metal nanostructures
suitable for emission materials with low quantum efficiency, confirmed the luminescence
amplification effect by time-resolved PL measurements, and fabricated metal nanostructures in the
devices. We fabricated nanostructures by annealing thin metal films and metal nanomesh structures by
nanosphere lithography, and confirmed that the LSP resonance wavelengths can be controlled within
the visible range and the ability to enhance emission in combination with light-emitting materials.
The effectiveness of surface plasmons generated in metal/dielectric multilayered thin films as well

as nanostructures was also confirmed.
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