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ABSTRACT 

Micrdstrip Bandpass Filter (BPF) is one of the essential devices in communication system 

either at the transmitter and receiver. Thus, the quality of BPF is very importantThis work 

highlights the design, simulation and the fabrication of a ring resonator bandpass filter for 

wideband application. The operating frequency range is 1- 9 GHz with the center frequency 

of 5.77GHz using Rogers Duroid 4350 substrate with, ^ = 3.48. The design, simulation and 

EM analysis were carried out using commercial software. Measurements of the prototype 

were carried out using Vector Network Analyzer (VNA). It was observed that the measured 

and the simulation results were quite similar. 

iii 



TABLE OF CONTENTS 

Declaration 

Acknowledgement 

Abstract 

Table of Contents 

List of Figures 

List of Tables 

List of Abbreviation 

CHAPTER 1 

INTRODUCTION 

Background 

Problem Statement 

Objectives 

Scope of the Project 

Thesis Organization 

CHAPTER 2 

LITERATURE REVIEW 

2.1 Microstrip Line 

2.1.1 Substrate Materials 

2.1.2 Losses in Microstrip 

2.2 Scattering Parameter (S-Parameter) 

2.2.1 Response of S-parameter 

1.1 

1.2 

1.3 

1.4 

1.5 



2.2 Types of Design Filter 13 

2.2.1 Butterworth 13 

2.2.2 Tschebyscheff 14 

2.4 Filter Configuration 15 

2.4.1 End-Coupled, Half-Wavelength Resonator Filters 15 

2.4.2 Parallel-Coupled, Half-Wavelength Resonator Filters 15 

2.4.3 Hairpin-Line Bandpass Filters 16 

2.4.4 Interdigital Bandpass Filters 17 

2.4.5 Combline Filters 18 

2.5 Genesys Software 20 

CHAPTER 3 

METHODOLOGY 

3.1 Flowchart 21 

3.2 Choose Substrate and Structure 22 

3.3 Calculation of the Filter . 23 

3.4 Design and Simulation 25 

3.4.1 Design the lumped element 25 

3.4.2 Find the width and length of the resonator 26 

3.4.3 Design the distributed element 28 

3.5 Fabrication Process 32 

3.5.1 Layout of the filter 32 

3.5.2 The prototype of the WRRBPF 33 

3.6 Measurement Process 34 

v 


