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Abstract

To address challenges in physical fabrication of memristors and design/performance optimization of memristor-based filter circuits,
this study employs a comprehensive approach integrating theoretical analysis, model development, simulation, and experimental
validation. The research focuses on three key aspects: equivalent circuit design for memristors, active high-pass filter circuits
utilizing memristors, and programmability enhancement of memristors. Two types of equivalent circuits—single-ended grounded
and universal configurations—are designed to simulate fundamental memristor electrical characteristics. Additionally, first-order,
second-order, and fourth-order active high-pass filter circuits are constructed to evaluate their filtering performance across different
orders. Results demonstrate that the proposed equivalent circuits effectively replace traditional memristors, with higher-order filters
exhibiting superior performance. Notably, the cutoff frequency can be dynamically adjusted by modifying the memristor resistance
value. These findings establish memristors as promising candidates for filter circuit applications, providing a practical solution to
design challenges in memristor-based filter circuits.
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