F43 % H2m W & AF Vol. 43 No.2
2020 % 4 }E] Chinese Journal of Electron Devices ApI’ 2020

A Novel Dual Memristor Chaotic System Dynamics

and Its Circuit Implementation *
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Abstract : Based on the classic Chua’s chaotic circuit, by replacing Chua’s diode with negative conductance ,we design
a fifth-order chaotic circuit with memristors, which consists of a fiux-controlled memristor and a charge-controlled
menristor. The fundamental dynamics of the system is studied by conventional methods. The analyses of equilibria and
equilibrium stability show that the equilibrium stability is determined by the circuit parameters and the initial states of
two memristors. The Lyapunov exponent spectra and bifurcation diagrams of the circuit imply that it can produce two
bifurcation behaviors by adjusting its parameters ,which are Hopf bifurcation and anti-period doubling bifurcation. The
periodic orbits,,double-scroll and single-scroll are found in the same system. Finally,the simulation results indicate
that some strange attractors like Butterfly wing type exotic attractor are observed when voltage and electricity signal in
observing chaotic attractors are generalized to power and energy signal , respectively. Specially, when different initial
conditions of two memristors are used to simulate the circuit, we can find the coexistence phenomenon of chaotic
attractors with different topological structures or quasi-periodic limit cycle and chaotic attractor. In order to ensure the
occurrence of chaotic behaviors in the circuit, simulators of the charge-controlled memristor and the flux-controlled
memristor are designed with conventional electronic devices, and PSpice simulation is conducted on the resulting
circuit. PSpice simulation results verify the correctness of the theorectical analysis.
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