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Main contents

1.Two Inductors are connected with a magnetic
flux-controlled memristor for building a
neural circuit.

2. Combination of resistance and inductance Is
used as new reference unit as capacitance.

3. Continuous energy exchange in magnetic field
IS effective to maintain firing patterns.

4. Adaptive law Is proposed to control electrical

activities in the new neuron.
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1. Memristor-coupled neural circuit
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Fig. 1 Proposed MFCM coupled neural
circuit driven by forcing currenti.. Ry, R,,
R, L, L,, E;, and E, denote three resistors,
two inductors, and two constant voltage

sources, respectively.

Capacitors are not used in the neural circuit,

and energy in magnetic field is exchanged in

the electric components.
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Circuit equations
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Field energy function
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2 Scale transformation

Reference time and capacitance
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L/(R*R) has the same physical unit as capacitance. [T] obtains the reference time by
removing the physical unit for time. [*] means unit calculation for a variable.

Scale transformation: Physical variables are converted into dimensionless variables
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3. Theoretical model and control law

Hamilton energy function

Memristive neuron model without capacitive

variables ( Ny, 1,
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0(v)=1, v=0, O(v)=0, v<0, r > 650.
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4. Scientific contribution and conclusion

1. Capacitance Is replaced by combing resistance and
Inductance, and new reference value criterion is proposed
as [T]=[L/R], and [C]=[L/(R*R)].

2. When capacitor is not available or breakdown, MFCM and

Inductors can be connected to build a effective neural
circuit.

3. Continuous energy exchange Is crucial for supporting
different kinds of firing patterns in neural circuits.

4. Energy level controls the firing modes and changes of
energy flow can modify the firing patterns in neurons in
adaptive way.
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