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Abstract In this paper, chaotic circuit of the Lorentz system for engineering applications was implemented using
resistor, multipliers, capacitors and operational amplifiers. The implemented Lorentz chaotic system was analysed
by PSPICE program. PSPICE simulation results show many kind of chaotic phenomena such time waveforms
and phase plots. Meanwhile, according to resistor’s variation, we got that Lorentz system show equilibrium state,
periodic state and chaotic state.
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[O2 1] Op-amp 7|4t 2= A|AE)
[Fig. 1] Op-amp based hardware implementation of lorentz
equations
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[Fig. 2] PSPICE schematic of Lorentz system
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[Table 1] Components list for Lorentz circuit .
Part name Value & model name
R1=400kR, R2=400k® 7 ov
Resist R3=100 k&, R4=10k®, R5=400k%
SISO | R6=100 kR, R7=100k8 -
R8,R9,R10=20k%
Capacitor C1,C2,C3=1nF 1ov
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[Fig. 3] Time waveform of the chaotic signals from the
Lorentz system.
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(¢) (y, z) phase plot

(d) (x, y, z) phase plot
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[Fig. 4] Phase plots of the Lorentz system.
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[Fig. 5] Time waveform of the Lorentz system in
condition of R3=100 Q (equilibrium state)
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314

FAU

v |

ov |

-2V L

0.8V 06V 04V -02V OV 02V 04V 06V 0.8V 1V

X
(b) (x-y) phase plot

2 4

(¢) (x, y, z) phase plot

[O3 6] R3 = 104 ¥ o 5L F714H)
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