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Fig. 1 The schematic of the graded refractive index
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Fig. 2 The model of graded refractive index

encapsulation structure
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Fig. 3 The relationship of transmittance with

scattering coefficient
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Table 1 The transmittance of encapsulants with three layers

for different vectors of refractive values

No. Vector Transmittance/( %)
C [2.07 1.71 1.41] 92.8
C, [2.001.71 1.41] 92.6
Cs [2.07 1.65 1.41] 92.6
C, [1.99 1.50 1.41] 92.2
C; [1.90 1.48 1.41] 92.1
Cs [1.851.43 1.41] 91.8
C; [1.851.431.41] 91.7
Cs [1.721.43 1.41] 91.5
Gflip,  [1.411.71 2.07] 79.2
Gflip,  [1.411.71 2.00] 80. 2
Gflip,  [1.41 1.65 2.07] 79.3
C-flip, [1.41 1.50 1.99] 80.1
Cflips  [1.411.48 1.90] 81.4
C-flips [1.41 1.43 1.85] 82.2
Gflip.  [1.411.43 1.85] 83.0
Gflips  [1.411.431.72] 84. 2
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Monte Carlo Simulation on LEDs Graded-Refractive-Index-Encapsulation

YU Ren-yong, JIN Shang-zhong, LIANG Pei, CEN Song-yuan, WANG Le
(Institute of Optical and Electronic Technology , China Jiliang University , Hangzhou 310018 , China)

Abstract; Light propagation in nanoparticle-loaded encapsulants is simulated based on the method of Monte
Carlo, referring to the multilayer graded refractive index structure for LED encapsulants. And the
influence of scattering coefficient on transmittance is analyzed. The results show that the transmittance
decreases with scattering coefficient. For a given number of layers, the encapsulants will yield maximum
transmittance if the refractive index value of each layer is optimized. The nanoparticle-loaded encapsulant
consists of multiple layers with refractive-index values that gradually decrease, transmittance will be
higher than in traditional non-graded encapsulants, and will improve light extraction efficiency of LED.
Key words: Light-Emitting Diode (LED); Graded refractive index; Monte Carlo simulation; Nanoparticle;
Encapsulant
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