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Compact Verilog-A Model of Current-Voltage and Transient
Behaviors of Memristors for Fast Circuit Simulation
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Abstract’

This paper proposes and describes a compact model for the butterfly current-voltage characteristics and time-
varying transient characteristics of memristors, which are attracting attention as a next-generation nonvolatile
memory technology due to their advantages of low power, high integration, and fast switching speed. Specifically,
we want to evaluate the accuracy of the model by comparing it to measurements of memristor devices and see if
the simulation time is reduced by applying the model to circuit simulations. The error between the memristor
measurements and the model in this paper is calculated to be less than 2%, showing that the model can predict
the current-voltage characteristics of the memristor with high accuracy. It can be observed that utilizing the model
in this paper to perform circuit simulation can cut simulation time by around 27% when compared to the prior
model by comparing the simulation times of the memristor model and the previous model. The memristor
compact model proposed in this paper is expected to contribute to reducing the total system design time by
reducing simulation time, especially in the design of edge intelligence hardware.
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