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1. Introduction

In this study, we investigate a ring of coupled chaotic
circuits containing time delay. Especially we focus on
the synchronization phenomena of our proposed cir-
cuit. By carrying out computer simulations, various
types of synchronization phenomena depending on ini-
tial values can be observed. Moreover, we investigate
the relationships between parameters and synchroniza-
tion phenomena.

2. System model

Figure 1 shows a chaotic circuit which is contain-
ing time delay. The circuit consists of positive resister,
negative resistor and two memory elements. Chaotic
phenomena can be observed in the circuit model due
to time delay [1]. Figure 2 shows the three chaotic cir-
cuits coupled by the inductor. The normalized circuit
equations of the system are given as follow:
() In case of switch connected to —g,

(o= .

Un = 2ay, —Tn — 72Ty — Tyl — Tp—1)-

(7i) In case of switch connected to G,

) (2)

Tn = Yn
Un = _2ﬁyn —Tn — 7(21'” —Tn+1 — Tn—-1
(n=1,2,3),

where

Ty =21, Io=2T3.

Note that « , 8 and 7 are corresponding to neg-
ative resistor, positive registor and coupling strength
respectively.

Fig. 1: Chaotic circuit.

Fig. 2: Circuit model.

3. Simulation Results

Figure 3 shows simulation results. Two types of
synchronization phenomena depending on initial val-
ues can be observed in the system. Figure 3 (1) and
(2) show the state of 3-phase synchronization and in-
phase synchronization respectively. By increasing the
value of parameter (3, only 3-phase synchronization is
observed.
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Figure 3: Simulation results. (1) 3-phase synchronization.

(2) In-phase synchronization. (a) Lissajous figure.
waveform. a = 0.015, 8 = 0.2 and vy = 0.20.

(b) Time

4. Conclusions

In this study, we investigate a ring of coupled chaotic
circuits containing time delay. By carrying out com-
puter simulations, we have observed in-phase synchro-
nization and 3-phase synchronization phenomena de-
pending on initial values. Moreover, the relationships
between synchronization phenomena and parameters
have investigated. In our future work, we will investi-
gate in large-scale case and the basins of each synchro-
nization.
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