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Rri#R 45 4: Enhancement in light extraction efficiency of GaN-based light-emitting diodes

by integrating micro/nano-structures
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Gallium nitride (GaN)-based light-emitting diodes (LEDs) have attracted considerable
interest for applications in high-resolution micro-displays, automotive front lighting,
optogenetics, visible light communication as well as general lighting. However, the light
extraction efficiency of GaN-based LEDs is limited due to total internal reflection (TIR) of the
emanated light at the GaN-air interface resulting from their different refractive indices. This
presentation will outline the emerging technologies in the design and manufacturing of
micro/nano-structures  for improving light extraction efficiency of GaN-based
blue/green/ultraviolet LEDs. Recent development from our research group in fabricating
micro/nano-structures, such as surface roughening, patterned current blocking layer, patterned
sapphire substrate, sidewalls nano-prism, micro-structured SiO2 grating, Ag reflector, omni-
directional reflector (ODR), and metal wire gird transparent conductive electrodes, will be

discussed in this talk. Moreover, three-dimensional flip-chip LED, vertical structure LED on



silicon substrate, high-voltage direct current (DC)/alternating current (AC) LED, and

mini/micro-LEDs will also be discussed in this talk.



