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Abstract: Total internal reflection of light is a phenomena which reduces the efficiency of a light emitting diode. In this paper, by
using hole type photonic crystals and reducing total internal reflection, it was shown that one can increase the efficiency of a GaN light
emitting diode by 2 fold. With help of finite difference time domain method and using 15 periods of air holes with lattice constant,
height, length to lattice constant ratio equal to 680 nm, 210 nm and 0.5 respectively, at wavelength of 400 nm the efficiency was
increased by 2.1 factor. The simulation and comparing the obtained results for wavelength of 400 and 465 nm, with previous works
showed that by using the proposed device it is possible to obtain better efficiencies.

Keywords: Photonic crystal, finite difference time domain, light emitting diode, GaN.
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