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In this work, I present the theoretical analysis and experimental verification of energy reversible Nano Electromechanical Switch
(NEMS) for adiabatic computations and bio-medical applications. At its core, adiabatic circuits reduce power consumption
significantly during logic operations using a four-phase power clock along with clever circuit arrangements which avoid the
build-up of charges across a single transistor. The NEM switches can prove to be the ideal building blocks for these electronics
chips as they present no leakage-current and therefore consumes very low static power. In particular, the energy reversible NEM
switches can further reduce the power consumption in adiabatic circuits, since these switches conserve and reuse the mechanical
bending energy stored in them in the first cycle, and for subsequent switching cycles. In this work, we have reported theoretical
analysis and experimental proof of the benefits of using NEM switches (three-terminal and energy reversible, both) in place of
traditional Complementary Metal Oxide Semiconductor (CMOS) transistor switches in adiabatic circuits, in terms of the energy
dissipation per unit cycle of power clock for various power clock frequencies. Here, we have observed that the experimentally
observed reduction in pull-in voltage (13%) for subsequent cycles of switching for energy reversible NEM switches, indicating a
reduction in switching energy. It is found that the NEM switches promise to offer lower energy consumption for low-frequency
operations (<100 kHz) and therefore it is recommended that it is best suited for biomedical and low-power applications.
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