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Fig. 1. The schematic diagram of high-power integrated chip for heat dissipation.

K2 (a) ASREIEE SRR O RGE MRS CREHK) MEIMRS) (LLEHk); (b) Za W FR by S48 3E-F s 7 R
(c) B F i SR A S0 T AR Sl (B Gk ) AR AMIR S (L0 G H73%); (d) S 8805 1 3R 7l 5 TR

Fig. 2. (a), (¢) The schematic diagram of two types of graphene-based composites where in-plane (out-of-plane) phonon group is de-

noted as black arrow (red arrow); (b), (d) the temperature distribution of in-plane phonon group, out-of-plane phonon group in

graphene and polymer.
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Fig. 3. (a) The atomic structure models of in-plane heterointerface and (c) van der Waals heterointerfaces;the temperature distribu-

tion of phonon group A(b), Ty e, Phonon group B(d), Tp g in the left region and phonon group Ty in right region.
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SPECIAL TOPIC—Nano engineering and thermophysics

Research progress of thermal transport in graphene-based
thermal interfacial composite materials”
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Abstract

With the rapid increase of the thermal power density of microelectronic devices and circuits, controlling its
temperature has become an urgent need for the development and application of the electronic industry. By
virtue of the ultrahigh thermal conductivity of graphene, developing high-performance graphene-based
composite thermal interface materials has attracted much research attention and become one of hot research
topics. The understanding of phonon transport mechanism in graphene-based composites at atomic scale can be
helpful to enhance the heat conductive capability of composites systems. In this review, focused on graphene-
based thermal interfaces materials, the heat conduction mechanism and the regulating strategy are introduced
on both the internal thermal resistance and interfacial thermal resistance. Finally, the reseach progress and

opportunities for future studies are also summarized.

Keywords: thermal interfacial material, graphene composite, thermal conductivity, phonon coupling
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