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(a) In-plane domain
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Fig. 1 Schematic diagram of the simulation domain for
the 3D FDTD calculation. The triangular lattice
of the air holes etched in GaN dielectric layer
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Fig. 2 Enhancement of extraction efficiency for perfect PhC LED variation with structure parameters
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Fig. 3 Near field profile and far field profile for ordinary

plane LED; the near field profile and far field profile
for perfect PhC LED with optimum parameters
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A Numerical Study of Influence of Photonic Crystals on the Light Extraction
Efficiency and Far Field Radiation Characteristics of Light-Emitting Diode

WANG Jing, WU Li-jun
(Laboratory of Photonic Information Technology . School for Information and Optoelectronic Science and Engineering .

South China Normal University, Guangzhou 510006, China)

Abstract ; By utilizing the 3D finite-difference time-domain technique, the influence of the photonic crystals
with various structure parameters on the light extraction efficiency of light-emitting diode (LED) are
studied. Based on the near to far field transformation, the far field radiation characteristics of PhC LEDs
for two types of defect with different hole size are investigated. It is found that the light extraction
efficiency and energy directionality in the far field radiation can be improved by incorporating defect into
the PhCs and decreasing the hole size near to the defect.

Key words: Light-emitting diode; Photonic crystals; Finite-difference time-domain technique; Extraction
efficiency; Far field radiation
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