
A PRACTICAL GUIDE FOR STUDYING CHUA'S CIRCUITS 
© World Scientific Publishing Co. Pte. Ltd.
http://www.worldscibooks.com/chaos/7538.html

xi 

Contents 

Preface vii 

 

1. Autonomous Chua’s Circuit: Classical and New Design Aspects 1 

 1.1 The Nonlinear Resistor Concept and Chua’s Diode  ........................ 2 

 1.2 Circuit Topologies for Realization of Chua’s Diode  ....................... 6 

 1.3 Circuit Topologies for an Inductorless Chua’s Circuit  .................... 17 

 1.4 Alternative Hybrid Realizations of Chua’s Circuit  .......................... 20 

  1.4.1 Hybrid-I realization of Chua’s circuit  ................................... 21 

  1.4.2 Hybrid-II realization of Chua’s circuit  .................................. 21 

  1.4.3 Hybrid-III realization of Chua’s circuit  ................................. 24 

  1.4.4 Hybrid-IV realization of Chua’s circuit  ................................. 25 

  1.4.5 Hybrid-V realization of Chua’s circuit  .................................. 27 

  1.4.6 Hybrid-VI realization of Chua’s circuit  ................................. 27 

  1.4.7 Hybrid-VII realization of Chua’s circuit  ............................... 29 

 1.5 Experimental Setup of CFOA-Based Inductorless Chua’s  

  Circuit  .............................................................................................. 32 

  1.5.1 Experimental results  .............................................................. 32 

 

2. Numerical Simulation and Modeling of Chua’s Circuit 40 

 2.1 Numerical Simulations of Chua’s Circuit  ........................................ 41 

 2.2 Simulation and Modeling of Chua’s Circuit in SIMULINK  ........... 44 

 

3. Programmable and Reconfigurable Implementations of Chua’s  

 Circuit Model 55 

 3.1 FPAA: General Concepts and Design Approach  ............................. 56 

 3.2 FPAA-Based Implementations of Chua’s Circuit Model  ................ 61 

  3.2.1 FPAA-based Chua’s circuit model-I  ..................................... 62 

  3.2.2 FPAA-based Chua’s circuit model-II  .................................... 63 



A PRACTICAL GUIDE FOR STUDYING CHUA'S CIRCUITS 
© World Scientific Publishing Co. Pte. Ltd.
http://www.worldscibooks.com/chaos/7538.html

A Practical Guide for Studying Chua’s Circuits xii

  3.2.3 FPAA-based Chua’s circuit model-III  ................................... 68 

  3.2.4 FPAA-based Chua’s circuit model-IV  .................................. 69 

 

4. Mixed-Mode Chaotic Circuit (MMCC): A Versatile Chaotic Circuit  

 Utilizing Autonomous and Nonautonomous Chua’s Circuits  73 

 4.1 Design Procedure of Mixed-Mode Chaotic Circuit  ......................... 73 

 4.2 Improved Realizations of the MMCC  ............................................. 79 

  4.2.1 FTFN-based MMCC  ............................................................. 80 

  4.2.2 CFOA-based MMCC  ............................................................ 81 

  4.2.2.1 Experimental results  ................................................. 84 

  4.2.3 Wien bridge-based MMCC .................................................... 89 

   4.2.3.1 Experimental results  ................................................. 91 

 

5. Experimental Modifications of Chua’s Circuits  ...................................... 95 

 5.1 Experimental Modifications of Autonomous and Nonautonomous  

  Chua’s Circuits  ................................................................................ 95 

  5.1.1 Simulation results of modified Chua’s circuits ...................... 97 

  5.1.2 Experimental results of modified Chua’s circuits .................. 100 

 5.2 A New Nonautonomous Version of VOA-Based Chua’s Circuit .... 103 

  5.2.1 Simulation results and experimental observations ................. 105 

 5.3 Experimental Modification of MMCC ............................................. 111 

  5.3.1 Experimental results  .............................................................. 112 

 

6. Some Interesting Synchronization Applications of Chua’s Circuits  ....... 115 

 6.1 An Analog Communication System Using MMCC ......................... 115 

  6.1.1 Simulation results  .................................................................. 119 

 6.2 Chaotic Switching System Using MMCC ........................................ 119 

  6.2.1 Simulation results  .................................................................. 123 

 6.3 Chaos Synchronization in SC-CNN-Based Circuit and an  

  Interesting  Investigation: Can an SC-CNN-Based Circuit  

  Behave Synchronously with the Original Chua’s Circuit? ............... 125 

  6.3.1 SC-CNN-based circuit ............................................................ 126 

  6.3.2 Continuous synchronization of SC-CNN-based circuits  ....... 128 

  6.3.3 Can an SC-CNN-based circuit behave synchronously  

   with the original Chua’s circuit?  ........................................... 134 

 6.4 Chaotic Masking System with Feedback Algorithm via  

  SC-CNN-Based Circuit  ................................................................... 139 

  6.4.1 Simulation results  .................................................................. 145 



A PRACTICAL GUIDE FOR STUDYING CHUA'S CIRCUITS 
© World Scientific Publishing Co. Pte. Ltd.
http://www.worldscibooks.com/chaos/7538.html

Contents xiii

 6.5 Impulsive Synchronization Studies Using SC-CNN-Based  

  Circuit and Chua’s Circuit  ............................................................... 150 

  6.5.1 Impulsive synchronization of chaotic circuits  ....................... 150 

  6.5.2 Impulsive synchronization of SC-CNN-based circuits  .......... 152 

   6.5.2.1 Impulsive synchronization via x1 between  

    two SC-CNN-based circuits  ..................................... 153 

   6.5.2.2 Impulsive synchronization via x2 between  

    two SC-CNN-based circuits  ..................................... 157 

  6.5.3 Impulsive synchronization between SC-CNN-based  

   circuit and Chua’s circuit ....................................................... 162 

  6.5.4 Experimental scheme for impulsive synchronization of  

   two MMCCs  .......................................................................... 166 

   6.5.4.1 Experimental results  ................................................. 167 

 

7. A Laboratory Tool for Studying Chua’s Circuits  .................................... 173 

 7.1 Introduction  ..................................................................................... 173 

 7.2 Description of the Laboratory Tool  ................................................. 174 

 7.3 Experimental Studies with the Work-Board  .................................... 182 

  7.3.1 Experimental measurement of v-i characteristics of  

   VOA-based and CFOA-based nonlinear resistors on the  

   training board  ........................................................................ 182 

  7.3.2 Investigation of autonomous chaotic dynamics via  

   training board  ........................................................................ 184 

  7.3.3 Investigation of nonautonomous chaotic dynamics via  

   training board  ........................................................................ 187 

  7.3.4 Investigation of mixed-mode chaotic dynamics via  

   training board  ........................................................................ 190 

 

Bibliography 193 

 

Index  203 




