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I. INTRODUCTION

Synchronization phenomena have been found in various
fields of natural world [1]. In this study, we investigate
synchronization phenomena of coupled two rings of chaotic
circuits. In addition, we observe the synchronization phenom-
ena by changing the coupling strength.

II. SYSTEM MODEL

The chaotic circuit is shown in Fig. 1 and the system model
is shown in Fig. 2. In this study, we couple three chaotic
circuits on the ring structure and we propose a system model
that the two rings are coupled via a resistor. One ring chaotic
circuit generates chaotic attractors and the other ring generates
three-periodic attractors. Then, we focus on synchronization
phenomena of the chaotic circuits.
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Fig. 1. Chaotic circuit.
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Fig. 2. System model.

The normalized circuit equations of the system are given as
follows: 
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where γ is the coupling strength.
We define αc to generate the chaotic attractor, and αp is

defined to generate the three-periodic attractors.

III. SIMULATION RESULT

We set the parameters of the system as αc = 0.460, αp =
0.412, β = 3.0 and δ = 470.0. Figure 3 shows attractor of
each chaotic circuit and Fig. 4 shows the difference of voltage
waveform when we set the γ = 0.001. CC5 and CC6 are
synchronized. Figure 5 shows attractor of each chaotic circuit
and Fig. 6 shows the difference of voltage waveform when
we set the γ = 0.23. Synchronous and asynchronous states
change with the simulation time. Here, we make a comparison
the circuits between CC1 - CC2 and CC5 - CC6. We can say
that the circuits of CC1 and CC2 are more synchronized than
the circuits of CC5 and CC6.

Fig. 3. Attractor (γ = 0.001).
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Fig. 4. Different waveform (γ = 0.001)

Fig. 5. Attractor (γ = 0.23).
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Fig. 6. Different waveform (γ = 0.23)

IV. CONCLUSION

We have investigated synchronization phenomena by in-
creasing the coupling strength. As a result, we confirmed
that synchronous and asynchronous states of chaotic solutions
changed with the simulation time when the coupling strength
γ is set to 0.23.
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