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Abstract We propose a design approach for optimization of noise-induced synchronization among analog sub-RF
CMOS oscillator circuits, each of which is known as the Wilson-Cowan type. Based on the phase reduction theory,
we numerically computed the phase sensitivity function of the circuit using the adjoint method. As a result, the
circuit show the Type II phase sensitivity properties, which are optimal for noise-induced synchronization among
nonlinear limit-cycle oscillators subjected to white Gaussian noise. We further clarified the relationship between
physical device and circuit parameters and mathematical model parameters of the circuit From the viewpoint of
practical integrated circuit implementation, we systematically investigated how to tune the physical parameters
to obtain an optimal phase sensitivity function for noise-induced synchronization, and demonstrate an optimized
design approach.
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