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Design of Structure for High-Efficiency LEDs on Patterned Sapphire Substrate
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Abstract: The light extraction efficiency in GaN based LED was analyzed qualitatively. The extraction efficiency was
simulated with patterned shape, depth, size and spacing by using ray-tracing simulation. In simulation result, patterned
shape and depth for the optimized extraction efficiency in PSS LED were in indented Hemi-sphere solid. Through the
optimal patterning of the various factors, about 40% enhancement in extraction efficiency was obtained.
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Fig. 1. The modeling of LED structures.
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Table 1. Optical property of etch layer in LED

Layer Refractive index Optical absorption(/mm)
Sapphire 1.71 0
GaN 2.39 8
n-GaN 2.61 8
MQW 2.61 8
p-GaN 2.43 8
ITO 1.9 0
Epoxy 1.41 0
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Fig. 2. The modeling of pattern on sapphire substrate.
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Fig. 4. Extraction efficiency according to the shape of Pattern.
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Fig. 6. Extraction efficiency according to the depth of Pattern.
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Fig. 7. Extraction efficiency according to the size of Pattern.
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