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A Simple Inductor-free Memristive Chaotic Circuit and
Its Characteristics
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Abstract: A simple two-memristor chaotic circuit without inductance (only five electronic components) is
designed by using a non-ideal active voltage control memristor and a flux-controlled smooth cubic nonlinear
memristor. When the circuit parameters change, the basic dynamic behaviors of the system are studied in detail
by the means of conventional nonlinear analysis, such as the analysis of equilibrium stability, phase diagram,
Lyapunov exponent spectrum and bifurcation diagram. With the parameters changing, the proposed system can
produce various phenomena of dynamics such as multi-scrolls, multi-wings and transient transition behaviors.
Furthermore, the multistability characteristics of the system are also studied in the condition of changing the
initial state of two memristors in system respectively, and some meaningful results are obtained. In order to
verify the feasibility and stability of the circuit, the analog equivalent circuit of each memristor is constructed,

and it is applied to the proposed chaotic circuit. The experimental results of the hardware circuit and the
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circuit simulation results of the Multisim are in good agreement with the theoretical analysis.
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