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Analytical Delay Variation Analysis for Power-Gated Circuits
Under Process Variation
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Abstract Subthreshold leakage current of transistors has been increasingly becoming larger as the minia-
turization of their size. Power gating concept, which utilize sleep transistor to selectively shut off power
supplies of inactive circuit blocks, is considered to be one of a promising techniques to reduce power con-
sumption of an LSI. The device size scaling, on the other hand, increased the impact of device parameter
variations on circuit performance. This paper discusses combined influence of device parameter variation
on delay characteristic of power-gated circuits. Analytical equations which evaluate delay variance of logic
gates is derived using simaple MOSFET current models. Monte-Carlo simulations demonstrate that the
proposed equations correctly capture virtual ground voltage, circuit delay, and delay variation of switch—
transistor size dependency, etc. The proposed equations can be suitably used for switch size optimization
considering device variation.
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