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Abstract In this work, we propose an analog CMOS circuit implementation of stochastic logic devices based on
LSR (Logical Stochastic Resonance), which is one of the noise-induced phenomena, towards realization of functional
integrated electronic devices in nano-scale. It has been understood that LSR occurs as a result of stochastic state
transition in a multi-well potential of multi stable systems. We here consider a bistable circuit as a specific circuit
configuration, and verified the operation of the normalized equivalence circuit in view of controlling the effective
potential. Furthermore, we focus on the time scale relationship between the operation speed of the bistable circuit
and the input clock frequency, and consider the ideal operation conditions for optimization of circuit design for
LSR-based logic gates.
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2. Logical Stochastic Resonance
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Table. 1. Basic Logical Functions and Gates.

Input Set | OR | AND | NOR | NAND | XOR
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