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(57) ABSTRACT 

Light emitting diodes include a Substrate having first and 
Second opposing faces and that is transparent to optical 
radiation in a predetermined wavelength range and that is 
patterned to define, in cross-section, a plurality of pedestals 
that extend into the Substrate from the first face towards the 
Second face. A diode region on the Second face is configured 
to emit light in the predetermined wavelength range, into the 
Substrate upon application of Voltage acroSS the diode 
region. A mounting Support on the diode region, opposite the 
Substrate is configured to Support the diode region, Such that 
the light that is emitted from the diode region into the 
Substrate, is emitted from the first face upon application of 
Voltage across the diode region. The first face of the Sub 
Strate may include therein a plurality of grooves that define 
the plurality of triangular pedestals in the Substrate. The 
grooves may include tapered Sidewalls and/or a beveled 
floor. The first face of the substrate also may include therein 
an array of Via holes. The via holes may include tapered 
sidewalls and/or a floor. 
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