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The power management gap was first described in the 2001 International Technology
Roadmap for Semiconductors. It states that simple extrapolation of current design
approaches will lead to dynamic power dissipation levels that are 20-30X larger than
packaging limitations by the end of the roadmap in 2016. Considering static (leakage)
power, this gap rises to a factor of 800. This talk will describe several new approaches to
help address this power management gap, for both dynamic and static power. First, we
present a sensitivity-based algorithm for total power reduction using simultaneous sizing,
Vdd, and Vth assignment in dual-Vdd/Vth systems. On a set of benchmark circuits this
algorithm reduces power by 34-59% on average depending on circuit switching activity.
We then turn our attention to static power reduction and describe a technique to reduce
standby mode leakage through concurrent state assignment, Vth, and Tox assignment.
Finally, we present a novel approach to designing global buses that exploits a bus
encoding scheme to reduce runtime leakage (and total power) while eliminating crosstalk.
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