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How to improve luminous efficiency

1. Improve crystal quality
- Reduce the non-radiative recombination.

2. Improve electrical property
- Reduce Joule heating

3. Improve optical extraction efficiency
- Reduce the optical loss due to internal reflection.



Internal reflection in GaN
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• Increase the Aperture Ratio(Ra).
• Photonic crystal surface
• Index match the resin with GaN(n=2.4).

Strategies for high extraction efficiency

High index resin



How to make high index resin

Mix low index resin(n=1.4)
with high index nano-particle(n=3.0)

How small should the particle be to avoid 
significant scattering?
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Optical behavior v.s particle size

Try FDTD(Finite Difference Time Domain)
to simulate the situation
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Average radius(rav)

Transmission efficiency as a function of the average radius of
nano-particles(rav). aav is adjusted at every point so that the 
simple average index is 2.0.


