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Abstract: In this paper, we designed a Chua's chaotic circuit using transcondcutor based nonlinear resistor.
Proposed chaotic circuit consist of L, C, R and transcondcutor based Chua's diode. We performed SPICE
simulation for chaotic dynamics such as time seriesform, frequency analysis and phase plane of the circuit.
Chaotic dynamics of the circuit was analysed according to MOS size variation of the operational
transconductance amplifier. Also, we performed SPICE circuit analysis for temperature dependance of the
circuit. SPICE results showed that chaotic dynamics of the circuit varied according to the temperature
variation and chaotic signals were generated in specific temperature conditions.
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Fig. 1. Transconductor based Chua's chaotic circuit.
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Fig. 2. Schematic of the transconductor based Chua's diode.
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Table 1. Conditions of MOS size for Chua’ diode.

Conditions 1 2 3
WA M, 60/2 30/2 15/2
pEE M, 60/2 30/2 15/2
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Fig. 3. I-V curves of the transconductor based Chua's diode
according to the variation of MOS sizes.
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Fig. 4. Chaotic dynamics according to the variation of the
Chua's diode (M;, Mo W/L= 60 um/2 um). (a) time
waveform (V1, V2, I3), (b) phase plane (VI, V2).
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Fig. 5. Chaotic dynamics according to the variation of the
Chua's diode (M;, M: W/L= 30 um/2 um). (a) time
waveform (V1, V2, I3), (b) phase plane (VI1, V2).
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Fig. 6. Chaotic dynamics according to the variation of the
Chua's diode M;, M: W/A= 15 um/2 um). (a)
waveform (V1, V2, I3), (b) phase plane (V1, V2).
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Table 2. Temperature conditions for circuit analysis.
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Fig. 7. I-V curves of the transconductor based Chua’s diode
according to the variation of the temperature dependence.
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Fig. 8. Phase plane of V1 and V2 in condition - 50T (a)
time waveform (V1, V2), (b) phase plane (V1, V2).
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Fig. 9. Phase plane of V1 and V2 in condition - 0T. (a)
time waveform (V1, V2), (b) phase plane (V1, V2).
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Fig. 10. Phase plane of V1 and V2 in condition 27C. (a)
time waveform (V1, V2), (b) phase plane (V1, V2).
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Fig. 11. Phase plane of V1 and V2 in condition 50C. (a)
time waveform (V1, V2), (b) phase plane (V1, V2).
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Fig. 12. Phase plane of V1 and V2 in condition 100C.
time waveform (V1, V2), (b) phase plane (V1, V2).
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Fig. 13. Phase plane of V1 and V2 in condition 2007.
time waveform (V1, V2), (b) phase plane (V1, V2).
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