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ABSTRACT

Thermal management is critical for electronic systems ranging from servers and smartphones to 
vehicle converters.  Advanced materials and microfluidics are the hallmarks of many exciting 
solutions on-chip and in packaging.   Thermal metamaterials are particularly promising because 
they offer unusual combinations of thermal, mechanical, fluidic, and other properties by means 
of micro- or nanoscale heterogeneity, porosity, and/or layering.  This seminar will overview a 
number of promising technologies for 3D circuits, including “thermal ground plane” 
technologies that aggressively spread heat using liquid-vapor phase change or phonon transport 
at the limits of the associated physics.  We are upscaling the performance and efficiency of 
capillary and pumped microfluidic systems using novel (and scalable) manufacturing methods.  
This talk summarizes progress and highlights our decades of collaboration with the 
semiconductor industry and specialists in nanofabrication and electrical engineering.
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