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Effects of thermal conductive fillers on epoxy resin composites for electronic packaging
DENG Wen', CHEN Liangfeng', HU Bin', LIANG Fei’, ZHANG Yanxi’
(1. Hubei Longteng Electronic Technology Co., Ltd., Xiaogan 432800, China;
2. School of Integrated Circuits, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract : With the development of the electronic industry towards high density and miniaturisation, thermal management has
become the core bottleneck restricting the performance of electronic devices. Although epoxy resin (EP) has good compatibility with
various substrates, its thermal conductivity is only 0.2 W/(m-K), which cannot meet the heat dissipation requirements. Therefore, it
is the key to screen the suitable thermal conductive fillers to modify EP materials. In this study, silica (SiO,), aluminum nitride (AIN)
and hexagonal boron nitride (h-BN) were selected as fillers to prepare EP-based composites with 30% to 50% (volume fraction)
doping content. The effects of filler's type and content on thermal conductivity and dielectric response characteristics of EP materials
were systematically investigated by means of thermal conductivity meter and impedance analyzer. The experimental data shows that
the thermal conductivity of all filled composites is improved compared to that of pure EP resin without any filler. Among them, the
thermal conductivity of 50vol.% h-BN filled EP sample is 4.846 W/(m-K), the thermal conductivity of 50vol.% AIN filled sample is
2.790 W/(m-K), and the thermal conductivity of 50vol.% SiO, filled sample is 0.98 W/(m-K). On the other hand, the introduction of
thermally conductive fillers will lead to an upward trend in the dielectric loss of the composites in the low frequency range. When
the filler content reaches 50vol.%, the dielectric loss of EP composites filled with h-BN is the highest, reaching 0.25, the dielectric
loss of EP composites filled with SiO, is 0.048, and the dielectric loss of EP composites filled with AIN is the best, only 0.03. Studies

have confirmed that scientific screening of thermally conductive fillers can effectively enhance the thermal conductivity of EP-based
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composites, and it is also necessary to consider the impact on dielectric properties. This research provides a practical and feasible

solution to the thermal management challenges of high power density electronic devices, and has important application value in the

fields of electronic equipment, aerospace, and so on.
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