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This paper introduced a simple and free optimization that could provide significant leakage
power reduction on FPGAs.

As FPGA feature sizes dropped below 100nm and interest in FPGA for mobile applications
increased, leakage power emerged as a potential concern and optimization target. Prior to
100nm, leakage power was considered negligible and was not a concern for FPGA mapping
tools. Additionally, target FPGA devices were primarily used for prototyping, glue logic, and
compute acceleration in environments with abundant power availability. In today’s sub-100nm
realm, leakage is a substantial fraction (>30%) of total power consumption. FPGA leakage
power consumption continues to be a concern since no commercial FPGA allows for the
complete power shutdown of device regions. The migration of FPGAs into energy-sensitive
applications involving mobile communications and data centers has also increased interest in
leakage power reduction in recent years.

Generally, in optimization for a specific constraint, tradeoffs are required. To achieve a better
result for one metric, one or more alternative metrics generally become worse. The power-saving
technique described in this paper pleasantly proves this axiom wrong. The outlined approach
provides up to 25% FPGA interconnect static power savings simply by performing some modest
FPGA design preprocessing. No hardware area or performance penalty is incurred by the final
design to achieve this power optimization.

The paper takes advantage of a simple, but powerful concept. A CMOS transistor consumes
reduced static power if its drain and source are set to logic 1 values when its gate is also set to a
logic 1. Thus, if signals driven through the routing interconnect are primarily set to a logic 1,
interconnect static power can be significantly reduced. Fortunately, the configurability of FPGAs
allows for the selection of logic function signal polarity in most cases. The authors provide a
software algorithm to take advantage of this configurability. One of the best aspects of the paper
is the complimentary nature of the developed idea. This technique can be used with all other
FPGA power reduction techniques without negatively affecting them. The software necessary to
implement the technique is simple and easily coded. Undoubtedly, this approach is a triumph of
a simple idea applied in an intelligent fashion to take advantage of FPGA configurability.
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