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Nonlinear Analog Circuits for Silicon Reaction-Diffusion

Systems: Wilson-Cowan Neural Circuits and
Lotka-Volterra Circuits
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We propose analog CMOS circuits for developing reaction-diffusion chips that implement

dissipative reaction-diffusion systems. The proposed circuits are primary components of novel
reaction-diffusion systems on silicon utilizing nonlinear properties of semiconductor devices
(CMOS transistors). In this paper, we propose three types of compact and low-power CMOS
circuits based on the Wilson-Cowan neural model, the Lotka-Volterra competitive model, and
the May-Leonard competitive model. SPICE simulation and experimental results show essential

properties of the proposed circuits.

reaction-diffusion system, reaction-diffusion chip, Wilson-Cowan neural oscillators,

Lotka-Volterra competitive model, May-Leonard competitive model
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