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Situation Development of LED Chips on Light Extraction Structure
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Abstract: Light extraction structure of light—emitting diode (LED) Chips is a type of microstructure fabrica-
ted on the top surface of LED, periphery of the LED’s mesa, substrate and sidewall that can change light
propagation and improve light extraction efficiency. Light extraction structure is one of the crucial technolo-
gies of enhancing luminous efficiency of LED chips. Light extraction principle of different light extraction
structures was analyzed and recent research on light extraction structure was dissertated. Currently, the en-
hancing light extraction of LED is achieved through patterned sapphire, roughened surface, inclined sidewall,
photonic crystal and their integration. Generally, 25% improvement or above in efficiency can be attained.
Some light extraction structures can significantly improve the light extraction efficiency by 195%. The proba-
ble further trend of the research on light extraction structure was discussed. The prior research areas for the
future study of light extraction structure are coupling light extraction structure, light extraction structure ap-
plied for module of multi - chip package, high efficient manufacturing method with low cost, and function—

driven design of light extraction structure and fabrication in the light of design requirements.
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(a) Total internal reflection when incidence angle of ray
is superior to the critical angle of the escape cone
(b) Light extraction structure can be used to direct some
of totally internally reflected light to the top escape cone
of the LED surface
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Fig. 1 Schematic drawing of light extraction
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Fig. 3 Nano—hole patterned sapphire substrate
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