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Abstract: With the improvement of the integration of electronic devices and the development of semiconductor technology,
heat dissipation has become a key challenge in the field of high power density applications. However, the traditional thermal
management scheme has limitations in efficiency, stability and material optimization, and it is difficult to meet the needs of 5G,
artificial intelligence, new energy vehicles and other fields. In this paper, a deep learning-driven thermal conductivity prediction and
optimization method of materials is innovatively proposed, which combines the physical constraint deep learning model with cross-
modal data, significantly improving the prediction accuracy of thermal conductivity of materials and accelerating the optimization
design process. This method has shown excellent performance in chip package heat dissipation, high thermal conductivity polymer
development, thermal interface materials screening and other applications. This study provides an intelligent solution to break through
the bottleneck of heat dissipation of electronic information materials, which has important scientific significance and engineering
application value.
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