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Hotspots and trends in collaborative research of numerical simulation
and multiphysics in 2024: A review
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Abstract With hardware structures being highly integrated, more complex, and further three—=dimensionalized, multiphysics coupling
simulation has become one of the challenging aspects in engineering applications and one of the mainstream research directions in
interdisciplinary fields. It is becoming an important means to promote the progress of electronic science and technology, graph theory
and mesh technology, thermodynamics and dynamics, etc. However, currently issues, such as unclear research on the mechanism of
multiphysics coupling and lack of simulation methods and tools, seriously restrict the application and promotion of multiphysics
coupling simulation technology. This paper reviews the research progress related to numerical simulation and multiphysics
collaboration in 2024 from the two following aspects: multiphysics modeling and simulation technology, and multiphysics effects and
simulation analysis. The modeling and simulation technology covered the range expanding from devices to chips, from chiplets to
packaging, and from circuit boards to systems; the research and simulation technology on effects made significant progress from
mechanism analysis to engineering applications. It is predicted that in the next few years, with the increasing demand for 2.5D and
3D chip integration, multiphysics coupling simulation technology will revolve around new application scenarios and play a greater role
in solving practical problems and meeting industry challenges.

Keywords multiphysics coupling; simulation and numerical analysis techniques; reliability; semiconductor devices; integrated chips

and chiplets; electronic design automation
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