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57 ABSTRACT

This invention describes new LEDs having light extraction
structures on or within the LED to increase its efficiency.
The new light extraction structures provide surfaces for
reflecting, refracting or scattering light into directions that
are more favorable for the light to escape into the package.
The structures can be arrays of light extraction elements or
disperser layers. The light extraction elements can have
many different shapes and are placed in many locations to
increase the efficiency of the LED over conventional LEDs.
The disperser layers provide scattering centers for light and
can be placed in many locations as well. The new LEDs with
arrays of light extraction elements are fabricated with stan-
dard processing techniques making them highly manufac-
turable at costs similar to standard LEDs. The new LEDs
with disperser layers are manufactured using new methods
and are also highly manufacturable.

4 Claims, 6 Drawing Sheets
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