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Abstract: In this work, based on fractional calculus, the fractional-order memristor, an
arbitrary-order fracmemristor, is proposed to be implemented in the form of a lattice
scaling analog circuit. Since the concept of the memristor is generalized from the classic
integer-order memristor to that of the fractional-order memristor, fracmemristor, it is
natural to ponder a challenging theoretical problem to propose a circuit theoretic
methodology to achieve an arbitrary-order memristor by using the ordinary memristor
and capacitor or inductor in the form of an analog circuit. Motivated by this need, in this
work, we propose an interesting analog circuit implementation method of an arbitrary-
order memristor. The first step is the proposal for a novel feasible analog circuit
implementation of an arbitrary-order lattice scaling fracmemristor. In particular, the
hardware achievement of this arbitrary-order lattice scaling fracmemristor is
mathematically derived and analyzed in detail. Secondly, the approximation
performance, electrical characteristics, especially fingerprint, and analog circuit
achievement of an arbitrary-order fracmemristor are analyzed in detail experimentally,
respectively. The main contribution of this work is the proposal for the first preliminary
attempt of a feasible hardware achievement of an arbitrary-order fracmemristor and for
the recognition of the fingerprint of fracmemristor.
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