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ABSTRACT

Throughout this thesis, it will briefly describe the design of dual J-shape bend
monopoles in microstrip circuit. The purpose of this work is to investigate the best J-
shaped monopole design to be used in microstrip circuit with the intention to create a
non-destructive method by implementing free space technique with a different method
of measurement. The microstrip dual monopole was design and analyzes using
computer simulation technology (CST) software. The frequency used is 0.5 GHz,
substrate permittivity 4.1, thickness of substrate (mm) 1.6, and copper thickness (mm)
0.035 respectively. The material type used for substrate is FR-4. Different type of
monopole shape was analyzed to find the best directivity of monopole. From the
simulation result, it can be proved that the higher the radius of bend in J-shape
monopole the higher the directivity of the monopole antenna. The best shape was used
for the measurement of material under test (MUT) with different dielectric constant.
The MUT has same cylinder shape with radius 15 mm and length 100 mm, is inserted
in the middle of substrate between monopole. The S12 value, which is the power
transfer from port 2 to port 1, is analyzed to see it variation in each different material.
It can be conclude if the dielectric constant of the material is high more power is

transferred from port 2 to port 1.



TABLE OF CONTENTS

APPROVAL
DECLARATION
ACKNOWLEDGEMENT
ABSTRACT

LIST OF FIGURES

LIST OF TABLES

LIST OF SYMBOLS

LIST OF ABBREVIATIONS

CHAPTER 1

INTRODUCTION
1.1 BACKGROUND OF STUDY
1.2 PROBLEM STATEMENT
1.3 OBJECTIVES

1.4 SCOPE OF WORK
1.5 THESIS ORGANIZATION

CHAPTER 2
LITERATURE REVIEW
2.1 NON DESTRUCTIVE TEST
2.2 FREE SPACE MEASUREMENT METHOD
2.3 MICROSTRIP ANTENNA
2.4 MONOPOLE ANTENNA
2.5 PERMEABILITY AND PERMITTIVITY
2.6 ANTENNA DIRECTIVITY
2.7 RADIATION EFFICIENCY

VI

1

I

v

IX

X1

XII

O ® o =N o o



CHAPTER 3
METHODOLOGY
3.1 J-SHAPE MONOPOLE DESIGN
3.2 MICROSTRIP J-SHAPE DUAL MONOPOLE
3.3 NON DESTRUCTIVE TEST (NDT) SYSTEM IMPLEMENTATION
3.4 NICHOLSON ROSS WEIR CONVERSION PROCESS
3.5 FABRICATION AND MODELLING
3.6 MEASUREMENT

CHAPTER 4
RESULT AND ANALYSIS
4.1 MONOPOLE DESIGN
4.2 MICROSTRIP J-SHAPE DUAL MONOPOLE
CHAPTER 5
CONCLUSION AND RECOMEDATION

REFERENCES

APPENDIX

Vil

11
13

15
18
21

23
28

33

34

36



