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SHORT ABSTRACT

Power has become imperative to the design closure in today’s ultra-low submicron design. The ongoing trends in
technology scaling imply to design fast and power efficient circuits. Further, the performance and reliability of
integrated circuits have become increasingly susceptible to the aftermath of low supply voltage levels with
smaller feature sizes. The impact of reduction in supply voltage levels is multi-discipline to researchers ranging
from power supply design, power converters or voltage regulators design, thermal analysis of systems, power
distribution network design, signal integrity analysis, digital and analog circuit analysis and sizing, realization of
neuromorphic systems, etc. to minimizing power itself. It has become a challenging task to perform various
analysis and design tasks using efficient computing environment to analyze the tradeoff between increased on-
chip power consumption and low power design. Although various EDA tools are available commercially, there is
a growing demand to incorporate new efficient techniques to bridge the gap between increased technology
scaling and low power design. Metaheuristics for circuit design can be treated as one of the viable options of the
suitable techniques to realize various VLSI circuits while being used in conjunction with current EDA tools. In
view of this, three different VLSI circuits, such as power distribution network, analog/RF circuit and memristor
crosshar array, are considered in the thesis to be explored for analysis and optimization by several novel
metaheuristics.
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