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Development of heavy-metal-free quantum dot light emitting diodes with tunable
emission properties in a broad wavelength range
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The objective of this study was to create light emitting diodes (QLEDS) with
semiconductor quantum dots (QDs) in the active layer that comply with the RoHs directive. Si, InP,
Cs2Agl-xNaxInX6 as visible phosphors, and InSb, Si, and CsSnX3 as shortwave IR phosphors were
synthesized. In the Si system, the external quantum yield of 12% for EL was achieved by narrowing
the distance between particles in the active layer of QLEDs. InP-based semiconductors, we discovered
for the first time in 111-V semiconductors that coherent core/shell structures are possible, and
achieved both PLQY>70% and PL-FWHM<35nm. By elucidating the correlation between structure and
luminescence, we succeeded in constructing the optimum luminescent layer for QLEDs.
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