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Abstract

In the hardware circuit of the chaotic system, the integral constant of the integrating circuits can
be configured to change the size of the system time scale transformation. However, the different
parameter configurations of the integrating circuits will change the frequency distribution range
of the system signal. What effect does the change in the signal frequency distribution have on the
nonlinear dynamic characteristics of the system? In this paper, the variation of the oscillation
frequency range of the system signal is observed by changing the integral time constant in chaotic
circuit. The circuit simulation of the simplified Lorenz system is used to analyze the oscillation
frequency range and explore the potential influence for the chaotic system with different parameter
configuration of the integrating circuits. The experimental results have showed that the different
parameter configuration of integrating circuits can change the oscillation frequency range of the
chaotic system signal, but it does not change the chaotic characteristics of the system. In the
chaotic systems based on memristors whose volt-ampere characteristics exhibited vibration with
frequency, the parameter configuration of integrating circuits might cause potential effect on
nonlinear dynamic characteristics of the system.
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Figure 1. Phase portraits of chaotic attractor (x-y plane, x-z plane)
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Figure 2. Circuit of simplified Lorenz system
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Figure 3. The signals x(t), y(t), z(t) of simplified Lorenz circuit (R =1 kQ, Rj4 = 3.4 kQ). (a) C =1 nF; (b) C =100 nF; (c) C
=4.7 uF

[& 3. {81k Lorenz BER{E S x(t), y(t), z(O)BHEEI(R =1kQ, R14=3.4kQ). (a) C=1nF; (b) C=100nF; (c) C=4.7 uF
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Figure 4. Spectrum of signals x(t), y(t), z(t) of simplified Lorenz circuit (R = 1 kQ, Rj4 = 3.4 kQ). (a) C =1 nF; (b) C= 100

nF; (c) C=4.7uF

[& 4. {851k Lorenz BERIE S x(t), y(t), z(t)STEEI(R =1kQ, Ri4=3.4kQ). (a) C=1nF; (b) C=100nF; (c) C=4.7 uF
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Figure 5. Phase portraits of attractors with different parameters. (a) R4 = 7.38 kQ, C =4.7 uF; (b) Rjy = 7.38 kQ, C = 100 nF; (c) Ry4
=5.55kQ,C=1nF
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Figure 6. The spectrogram of x(t), y(t), z(t) in non-chaotic state. (a) R, = 7.38 kQ, C = 4.7 uF; (b) R4 = 7.38 kQ, C = 100
nF; (¢) R4, =5.55kQ,C=1nF

6. RGEAERIEIRAET x(t), y(t), zO$ILE. (a) R, =7.38kQ, C=4.7uF; (b)R;;=7.38kQ, C=100nF; (c)Ry,=
5.55kQ,C=1nF
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