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Spectrums of Chua's Oscillator Circuit with Five — Segment Piecewise — Linear Function

N. H. Kim
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Abstract

This paper describes an implementation of Chua’s oscillator circuits with five — segment
piecewise — linear function. Some bifurcation phenomena and chaotic attractors observed
experimentally from the laboratory model and simulated by computer for the model are also
presented. The Chua's oscillator circuit is implemented with analog electronic devices. Com-
paring both the observations and simulations, the spectrums are satisfactory.
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Fig. 1. Chua’s Oscillator.

Ci Vg

3.

(72)

Gy

m

VR

[2)
o

(]
o

Fig. 2. Typical v - i characteristic of Chua’s diode.
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Fig. 3. The characteristic of five - segment piece-
wise — linear function.
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Fig. 5. (a) The calculated v -i characteristic of
Chua’s diode Ny with five ~ segment
piecewise - linear function.

(b) The measured v -i characteristic of
Chua’s diode Ny with five - segment
piecewise - linear function.
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(a) Time waveform of v .
(Vertical axis v, scale : 1Vidiv.
Horizontal axis t, scale : 500uS/div.)

Tek Run: S00kS/s Sample
[

4

- H

-+

(b) Phase portraits in the v¢, - ve,
(Vertical axis v, , scale = 1V/div.
Horizontal axis v , scale : 200mV/div.)
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(c) Power spectral density of voltage v .
Fig. 6. Measured period - 1 limit cycle.
(R=1621.3[Q))
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(b) Phase portraits in the ve, ~ Ve,
(Vertical axis v¢,, scale : 1V/div.
Horizontal axis ve,, scale : 200mVidiv.)
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(c) Power spectral density of voltage e -
Fig. 7.Measured period - 2 limit cycle.
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(a) Time waveform of ve,-
(Vertical axis ve,, scale : 1Vidiv.
Horizontal axis t, scale : 500uS/div.)
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(b) Phase portraits in the v, Ug,
(Vertical axis vc,, scale : 1V/div.
Horizontal axis v¢,, scale : 200mV/div.)
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(c) Power spectral density of voltage ve,

Fig. 8. Measured period - 4 limit cycle.
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(a) Time waveform of v¢ .
(Vertical axis vc , scale : 1Vidiv.
Horizontal axis t, scale : 500uS/div.)
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(b) Phase portraits in the v - v,
(Vertical axis v, scale : 1V/div.
Horizontal axis vc , scale : 200mV/div.)
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(Vertical axis v , scale : 1Vidiv.
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(b) Phase portraits in the ve, - v,
(Vertical axis v, scale : 1Vidiv.
Horizontal axis v , scale : 200mV/div.)
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