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ABSTRACT

Although significant progress in light-emitting diodes (LEDs) has been developed, higher
efficiencies and light output are necessary to penetrate the general illumination market. So far, one of
the fundamental obstacles facing LEDs is the occurrence of trapped light inside a
high-refractive-index semiconductor. As a result of the total internal reflection, incident light at a
semiconductor/silicon based encapsulant interface is trapped if the angle of incidence is larger than
the critical angle. Therefore, it is important to develop a encapsulant with high RI to increase the light
extraction efficiency. In order to increase the refractive index (RI) of silicone resin, we prepared
silicone/TiO, composite to tune the RI of the silicone based encapsulant. The well-dispersed TiO,
nanoparticles were prepared through high-energy grinding method. The results reveal the RI of
silicone/TiO, composite can be increased with increasing the loading amount of TiO,. With the

blending of the TiO, nanoparticles, the thermal conductivity of the encapsulant can also be enhanced.
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As a result, the reliability and efficiency of the LED can be improved.
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