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Abstract

Increasing integrated circuit (IC) power consumptions and temperatures pose serious challenges
to performance, cooling solutions, and lifetime reliability. In this talk, we describe modeling, anal-
ysis, and synthesis techniques to solve these problems systematically. We first describe an incre-
mental synthesis technique permitting concurrent physical-level and architectural-level optimiza-
tion. This technique makes it possible to rapidly determine the impact of architectural changes
on IC power profile. We then describe an accurate IC thermal analysis method that uses spa-
tial and temporal adaptation for the steady-state and dynamic thermal analysis problems. These
techniques permit orders of magnitude speedup over conventional methods, permitting thermal
analysis during synthesis. Finally, we describe an IC synthesis algorithm that optimizes area or
peak temperature under performance constraints.
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