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Abstract
Thermal management of microsystems involves at least ten decades of length scales. This talk

will focus on the two ends of this multi-scale challenge. An increasing fraction of the thermal
Dissipation in future microprocessor chips is projected to be in the wiring or interconnects.
With continuing feature size reductions below the current ~50 nm, the copper electrical
resistivity increases and thermal conductivity decreases due to carrier scattering, exacerbating
the thermal challenges. Studies on pool boiling from nano-structured surfaces for thermal
enhancement will be presented. Three-dimensionally stacked architectures provide potentially
high device and interconnect performance for future microprocessors. However, stacking of
high power chips with non-uniform power maps poses significant heat removal challenges,
which will be discussed. In the second half of the talk, I will focus on the energy efficient
thermal management of data centers. In 2006, data centers in the United States consumed
about 61 billion kWh, or 1.5 % of total U.S. electricity consumption. Efforts for energy usage
reduction for cooling using alternate equipment layouts for improved air-delivery, and real-time
control of computing loads for best utilization of cooling resources will be discussed. The role of
reduced order modeling approaches, for rapid predictions of air flows and temperatures, and
experimental characterization using particle image velocimetry will be outlined.
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