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Spike-based computation based on pulse-coupled phase oscillators
toward its brain-like hardware implementation
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In order to achieve brain-like intelligent information processing hardware, we study time-domain analog compu-
tation approaches using continuous-time nonlinear dynamics with asynchronous spike pulses. A system of pulse-
coupled phase oscillator is known as a contraction model of neurons which performs this computation. In this work,
we propose a spike-based computation approach based on pulse-coupled phase oscillators for integrated circuit im-
plementation. We show CMOS LSI implementation results of a system of pulse-coupled phase oscillator, and its

measurement results.
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Technology TSMC 0.25 pm
1-Poly 5-Metal CMOS

Layout area 400 x 150 pm?

Supply voltage 3.3V
Update period 1 us
Power consumption 840 uyW

(estimated by HSPICE)
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