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Silicone Based LED Encapsulants with High Refractive Indices

WANG Jie'*, SHANG Xin-xin*, ZHANG Xiang-lan', CAO Xin-yu** , MA Yong-mei’
(1. School of Chemical& Environmental Engineering , China University of Mining& Technology s Beijing 100083, China;
2. Laboratory o f Green Printing , Institute of Chemistry, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: The light-emitting diode lighting (LED) encapsulant is an indispensable part of the LED devices, and it
protects the LED chip from the damage of the environmental temperature, humidity, radiation, mechanical forces and so
on. So far, the silicone based LED encapsulants considered as an ideal kind of material for high-power LED encapsulation.
They show excellent thermal stability, UV radiation stability, durable thermal cycling performance, as well as high
transparency, good hydrophobicity. However, the refractive index difference between the silicone encapsulant and the chip
material usually cause noticeable loss of the light output. How to enhance the silicone encapsulant’s refractive index in
order to improve the light output efficiency of LED has become one of the hot points in this area. This review reports the
research progress of the silicone based LED encapsulants with high refractive index in the near decade. There are mainly
three ways to enhance the refractive index of the encapsulants according to the literature, that includes introducing hetero-
atoms into the molecular chain, introducing phenyl groups attached to silicon and introducing inorganic nano-particles to the
material. The progress in this field is also illustrated by analysis the changes of the amount of the publication and patent
disclosed in the recent years.

Key words: Silicone resin; LED encapsulant; Refractive index; Organosilane

10. 14028/j. cnki. 1003-3726. 2016. 06. 002





