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Abstract: To address the limitations of conventional third-order resistor-capacitor (RC) phase-
shift oscillators including single parameter, fixed frequency response, poor dynamic tunability,
and difficulty in generating controllable signals chaotic, this paper proposes a memristive coupled
phase-shifting chaotic oscillator based on a third-order RC lead-type structure. The introduced
memristor modifies the frequency response characteristics of the frequency-selective network in
the oscillator. Meanwhile, a controlled memristor is designed to maintain a constant loop gain.
Therefore, the oscillator features two independent offset boosting voltages, enabling the voltages
across the two capacitors to be effectively controlled through cancellation. Furthermore,
adjusting the core scaling factor can effectively drive the system from periodic oscillation to chaos
through a period-doubling bifurcation cascade. Finally, dynamic analyses including equilibrium
points, Lyapunov exponent spectra, and bifurcation diagrams verify the results of the theoretical
analysis. Numerical results demonstrate that the presented circuit achieves controllable chaotic
dynamics with excellent parameter adjustability, which provides theoretical and simulation
references for memristive chaotic circuit design and secure communication applications.

Key words: memristor; chaotic oscillator; controlled memristor; phase-shifting frequency-
selective network; dynamic analysis
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