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- Sub-Theme: Advanced Materials and Interfaces for Device-Level Thermal Management 

Future electronic systems will be judged not only by their electrical performance but also by their ability to manage heat efficiently. As device architectures evolve toward three-dimensional integration, conventional thermal‑management approaches that rely on package‑level heat removal are no longer adequate. A comprehensive, multiscale strategy that provides precise thermal control at the device level is therefore indispensable.
The structural backbone of modern integrated circuits is formed by dielectrics, metals, and semiconductors, and the scope of these material families is continuously expanding. By engineering the thermal conductivity of each class—paying particular attention to the effects of film thinning and temperature variation—it is possible to achieve a substantial improvement in overall heat dissipation. Realizing this potential requires the development of predictive tools and methodologies capable of linking composition, microstructure, and processing conditions to thermal transport, as well as the synthesis of new materials that combine superior thermal properties with the required electronic functionality.
Concurrently, the advancement of 3D‑IC technology leads to a rapid increase in the number of ultra‑thin layers and the density of heterogeneous interfaces, notably metal/dielectric, metal/semiconductor, and metal/metal contacts. Our present understanding of heat flow across these junctions—especially under reduced film thickness and varying temperature conditions—is still limited, which hampers reliable thermal design. Accurate nanoscale measurements of thermal‑transport phenomena across all three material classes, coupled with systematic characterization of the thermal resistance and underlying phonon‑ and electron‑mediated transport mechanisms at the critical interfaces, are essential.
By integrating high‑resolution experimental data with predictive modeling, this research will establish a robust, multiscale thermal‑management framework. The resulting design guidelines will enable the creation of 3D‑ICs that exhibit superior performance, enhanced reliability, and reduced cooling requirements, thereby directly addressing the thermal challenges that confront the next generation of electronic technologies.

· Thermal transport behavior of materials with scaling 
· Thermal transport mechanisms in amorphous materials
· Nanoscale thermal transport phenomena at interface using advanced methodology
· Multi-functional dielectrics with high thermal conductivity 

※ The topics are not limited to the above examples and the participants are   
   encouraged to propose the original idea.

※ Funding: Up to USD 150,000 per year
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