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Abstract
In the thesis, we report the flip-chip light-emitting diodes (FC-LEDs) with

micro-pillar-array structure and the FC-LEDs with geometric oblique sapphire
structure. In the first part, the-microspillar. arrays structure is formed on the
bottom side of sapphire substrate by dry etching process to increase the
light-extraction efficiency. The light output power of the FC-LED is increased
by 68% for a 3.2 ym textured micro pillar on the bottom side of the sapphire
substrate. Our work offers promising potential for enhancing output powers of
commercial light-emitting devices.

In the second part, the sapphire shaping structure is formed on the bottom
side of sapphire substrate by chemical wet etching technique for light
extraction purpose. The crystallography-etched facets are (1-106), (11-25) and
(1-102) plane against the (0001) c-axis with the angles range between ~30°-
~60°. These large slope oblique sidewalls and greatly thick sapphire windows
layer are useful for enhancing light extraction efficiency. The light output power
of sapphire shaping FC-LEDs (SSFC-LEDs) was increased 55 % (@ 350 mA

current injection) compared to that of conventional FC-LEDs (CFC-LEDs).



