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Analog Integrated Circuits

Implementing Chemical Reaction-Diffusion Systems
NISHIMIYA Yusaku, ASAI Tetsuya, and AMEMIYA Yoshihito

Department of Electrical Engineering, Hokkaido University

Kita 13, Nishi 8, Sapporo 060-8628, Japan
TEL: 011-706-7147
FAX: 011-707-6585
E-mail: ynishi@sapiens-ei.eng.hokudai.ac.jp

Abstract
We developed a method of constructing CMOS circuits that implement or imitate the behavior of
chemical reaction-diffusion systems. Most chemical reactions and diffusion phenomena can be
implemented on a CMOS circuit by using analog multipliers. As an example, we designed a circuit
that implement the Brusselator model. We confirmed by computer simulation that the designed circuit
successfully imitates the dynamics of the model.

Keywords: reaction diffusion system, reaction diffusion chip, analog circuit, LSI
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