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Abstract

Memristor realized physically is recently a basic two-terminal circuit element with memory property. Based on Taylor series
form of ¢ — g relationship, a charge-controlled memristor equivalent circuit analysis model is built. A charge-controlled memristor
model with cubic nonlinearity is taken, as an example, to make a theoretical analysis of circuit characteristics, such as voltage-current
relationship, active-passive property, and so on, of the charge-controlled memristor with different parameters. Results indicate that the
voltage-current relationship of the charge-controlled memristor has an italic ’8” shaped hysteresis loop characteristic, and the charge-
controlled memristor shows passivity and activity accompanied with the variations of parameter symbols, resulting in the occurrence
of the corresponding variations of circuit characteristics; compared with the passive memristor, the active memristor is more suitable
for use as a second harmonic signal generation circuit. An experiment circuit is built based on the equivalent circuit of the charge-
controlled memristor characteristic analysis, and the experimental results well verify the theoretical analysis.

Keywords: charge-controlled memristor, equivalent circuit, voltage-current relationship, circuit characteristics
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