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Innovation of Three Primary Colors Emitting Devices by Nanocolumn Crystals

KISHINO, Katsumi
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Nanocolumns are one-dimensional nanocrystals; based on the emission color
control mechanism by nanocolumn diameter in InGaN/GaN ordered nanocolumn arrays, we fabricated two
dimensional arrangement of InGaN LEDs with ultra fine emission areas, in which the monolithic
integration of red, green, blue and yellow emissions micro-LEDs into a micro region was achieved.
Furthermore, we got the success of multicolor integrated nanocolumn LEDs with the high radiation
directionality; using the Ag-based plasmonic crystals based on the periodicity of nanocolumn arrays,
we got the severalfold photoluminescence enhancement ratio in the red emission range, which lead
way toward the high efficiency of red InGaN nanocolumns. The research results effect a
miniaturization of video panels, which will contribute to the development of the next generation
display such as VR, AR and so on.
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