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ABSTRACT 

 

The linear system gives the inadequate information about the characteristic of sustained 

oscillation. We will take the linear concepts and simple harmonic motion to nonlinear concept 

and chaos. In order to exhibit chaos, an autonomous circuit consisting of resistors, capacitors, 

and inductors must contain i) at least one nonlinear element ii) at least one locally active resistor 

and iii) at least three energy storage elements.  

Chua circuit is the simplest electronic circuit that satisfies these boundations. In addition, this 

remarkable circuit is the only physical system for which the presence of chaos has been proved 

mathematically. 

Here we are going to represent the chaotic circuit with different simulation of inductors i.e. 

inductor replaced by Op-amp, by GIC, by OTA. After it the different patterns are formed which 

represents chaos, in every circuit voltage Vs time characteristics, V1 Vs V2 characteristics and 

inductor characteristics in MULTISIM software are depicted. 

 

 

 

 

 

 

 

 

 

 

 

 



MULTISIM SIMULATION AND IMPLEMENTATION OF CHAOTIC CIRCUIT 

 

DELHI COLLEGE OF ENGINEERING  v 

 

CONTENTS 

(i) Acknowledgement…………………………………………………………………………..iii 

(ii) Abstract……………………………………………………………………………………..iv 

 

CHAPTER-1 INTRODUCTION 

                    1.1 Introduction………………………………………………………………….…...1 

                    1.2 Chua circuit .…………………………………………………………………….1 

                    1.3 Chaos theory……………………………………………………………………..2 

CHAPTER- 2 LITERATURE REVIEW ……………………………………………………..3 

CHAPTER- 3 CHUA’S CIRCUIT 

                    3.1 General ………………………………………………………………………….6 

                    3.2 The Non-Linear Resistor Concept and Chua Diode………………………….....9 

                    3.3 Circuit topology and realization of Chua diode ………………………………..11 

                    3.4 Software used …………………………………………………………………..13 

CHAPTER-4 REALIZATION OF CHUA CIRCUIT WITH DIFFERENT VALUE OF R10 

                    4.1Simulation and results  of realization of chua circuit with different value of R10 

                    4.2 V1-V2 Characteristic ………………………………………………………......15 

                    4.3 V1(t)-V2(t) Characteristic  ……………………………………………………...18 

CHAPTER- 5 REALIZATION OF INDUCTORLESS CHUA CIRCUIT 

                    5.1 Simulation and results  of realization of inductorless chua circuit……………..19 

                   5.2 The Synthetic Inductor Impedance …………………………………………….20 

                   5.3 The Synthetic Inductor Impedance Derivation…………………………………21 

                   5.4 V1–V2 Characteristics …………………………………………………………23 

                   5.5 V1(t)-V2(t) Characteristic  ………………………………………………………25 

CHAPTER- 6 SIMULATION OF INDUCTOR USING GIC 

                   6.1 Inductance simulator using GIC………………………………………………...26 

                   6.2 Generealised impedance convertor ……………………………………………..27 

                   6.3 Simulation for Vin-Vout  characteristic of inductor…………………………….29 

                   6.4 Vin-Vout characteristics………………………………………………………...30 



MULTISIM SIMULATION AND IMPLEMENTATION OF CHAOTIC CIRCUIT 

 

DELHI COLLEGE OF ENGINEERING  vi 

 

                   6.5 Simulation and results of Realization of Chua’s circuit Using GIC…………….31 

                   6.6 V1–V2 Characteristics…………………………………………………………..32 

CHAPTER- 7 SIMULATION OF INDUCTOR USING OTA 

                   7.1 Inductor simulator using OTA…………………………………………………..35 

                   7.2 Idealized Gyrator–based Inductances …………………………………………..35 

                   7.3 Practical Gyrator Based Inductance …………………………………………….39 

                   7.4 Analysis Of The OTA-Based Gyrator Active Inductance ……………………...40 

                   7.5 Design Constraints and Guidelines …………………………………………......44 

                   7.6 Vin-Vout  Characteristic of inductor using OTA……………………………….48 

                   7.7 Vin – Vout Characteristics ……………………………………………………...49 

                   7.8 Simulation and results of realization of Chua’s circuit using OTA……………..50 

                   7.9V1 –V2 Characteristics…………………………………………………………..51 

CHAPTER- 8 CONCLUSIONS AND FURTHER SCOPE………………………………….53 

REFERENCES 

 


