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A
Reversible logic is emerging as a promising compu ng paradigm with applica ons in emerging nanotechnologies
such as quantum compu ng, quantum dot cellular automata, op cal compu ng, low power nanocompu ng, etc. Reversible circuits are similar to conven onal logic circuits except that they are built from reversible gates. In reversible
gates, there is a unique, one-to-one mapping between the inputs and outputs, not the case with conven onal logic. In
this presenta on, the speaker will introduce fundamentals of reversible logic and its promising applica ons in emerging
nanotechnologies. In this presenta on, first, a brief overview of reversible logic basics will be given. Next, the speaker
will introduce the design of a new reversible gate namely the TR gate (Thapliyal-Ranganathan) which has the unique
structure that makes it ideal for the realiza on of arithme c circuits such as adders, subtractors and comparators. The
design methodologies proposed to op mize mul ple parameters such as ancilla and garbage bits, quantum cost and
delay during the design of arithme c units are presented. Next, the applica on of reversible logic in online and oﬄine
tes ng of single as well as mul ple faults in tradi onal and reversible nanoscale VLSI circuits is introduced. The talk will
conclude with a brief outline of ongoing Postdoctoral research in the area of TSV stress-aware tes ng of threedimensional integrated circuits (3D ICs), fault modeling and test genera on. Future research direc ons, teaching philosophy and courses to be taught or developed will also be discussed.
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