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Variation-Aware Flip-Flop Design Method for Ultra Low Voltage Operation
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"Dept. of Communications and Computer Engineering, Graduate School of Informatics, Kyoto University

Abstract
large percentage of energy consumption of the LSI circuit. One of effective techniques to reduce energy consumption
is lowering the supply voltage of FFs. However as the supply voltage becomes lower, the impact of performance
variation of transistors becomes significant. Performance variation of transistors causes a malfunction of FF

In LSI circuit design, many FFs are used for data storage. The energy consumption of FFs occupies

especially for the very low voltage operation. Therefore, it is a challenging goal for the nano scale FFs to achieve the
high-yield and low energy consumption simultaneously. This thesis proposes an approximation method for accurately
estimating a minimum operating voltage of FFs with a small number of Monte-Carlo trials. After that, we propose a
design method that minimizes the energy consumption of the FF with achieving the specific high-sigma yield.
Simulation results obtained using a commercial 28 nm process technology model demonstrate that the energy
consumption of a FF optimized with our approach can be reduced by 17% at the best case with achieving 50 yield.
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