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ABSTRACT

In recent last years, wireless communication devices like Mobile Phones, Bluetooth
technology etc have been developed widely and rapidly. And their external appearances
are paying more attention to users like small size, portable, handy and with in small size
users get all application and functions which is available in previous model and also
extra functions. So to make the size smaller, external antenna has been replaced by
internal antenna. Now the upcoming trend for the mobile phone is that more
components need to be installed inside the mobile phone to make the mobile phone
more powerful but the size remains small. Unfortunately the space in a mobile phone is
limited and we cannot compromise with the features of mobile phone because of the
advancement of new technology. So internal antenna becomes more and more limited.
In order to provide better functionality, most mobile antenna also require to operate on a
wide band and support the following five communication standards: GSM 850(824-
894MHz), GSM 900(880-960MHz), DCS(1710-1880MHz), PCS(1850-1990MHz),and
UMTS(1920-2170MHz). In addition to support these standard bands, it also required to
support an additional band of 2.4-2.484GHz known as wireless wide area networks
(WWAN) in order to access the internet. Recent studies show that the Meander line
antenna is an interesting class of resonating antenna and they have been study in order
to reduce the size of the radiating element called antenna. In meander line antenna the
wire is continuously folded in order to reduce the length and to operate on different
resonant frequency. The meander line antenna offers a low cost and can be design by
using cheaper microstrip board that is FR-4 board. This thesis covers the steps by which
multi-band antenna is design and provide the low return loss, good directivity, antenna

gain, power radiation for the following bands.



TABLE OF CONTENTS

CERTIFICATE
DECLARATION
ACKKNOWLEDGEMENT
ABSTRACT
CONTENTS
LIST OF FIGURES
LIST OF TABLES
Chapter 1: Introduction
1.1 Brief Technical Overview
1.2 Objectives
1.3 Methodology
1.4 Report Organization
Chapter 2: Theory of Antennas
2.1 Introduction
2.2 Definition and concept
2.2.1 Radiation
2.2.2 dB, dBi, dBm
2.2.3 Antenna Impedance
2.2.4 Return loss
2.2.5 VSWR
2.2.6 Scattering Parameter
2.2.7 Gain
2.2.8 Directivity
2.2.9 Polarization
2.2.10 Radiation Efficiency
2.2.11 Total Embedded Efficiency
Summary
Chapter 3: Types of Antenna
3.1 Introduction
3.2 Meander line Antenna

3.3 Dipole Antenna

Vi

(i)
(iii)
(iv)

v)
(vi)

(viii)

()

© ©O© 00 00 00 N N oo o o B~ B WO W oW oo PN PR

N
_ o



Vii

3.4 Monopole Antenna 14
3.5 % Monopole Antenna 15
3.6 Inverted-L and Inverted-F Antenna 16
3.7 Microstrip Antenna 17
3.7.1 Microstrip Basic Structure 17

3.7.2 Advantages and Disadvantages 19

3.7.3 Resonance Frequency 20

3.8 Microstrip Line Feed 20
3.8.1 Coaxial Feed 21

3.8.2 Aperture Coupled Feed 22

3.8.3 Proximity Coupled Feed 23

3.9 Method of Analysis 25
3.9.1 Transmission Line Model 25
Summary 28
Chapter 4: Antenna Configuration and Design 29
4.1 Antenna Configuration 29
4.2 Procedure of Antenna Design 30
4.2.1 Preliminary Design of Main Radiator 30

4.2.2 Design of Parasitic Structure 31

4.2.3 Design of Impedance and Adjustment structure 33

4.2.4 Final Design of Main Radiator for Better Impedance Matching 34

Summary 35
Chapter 5: Simulation in ADS 36
5.1 Introduction and Overview of ADS 36
5.2 Specification 36
5.3 Lay out design in ADS 37
5.4 Results of Simulation 38
5.5 Result 39
Summary 39
Chapter 6: Final Conclusion and Future Work 40

References 41



LIST OF FIGURES

2.1 A partial standing wave with its envelope.

2.2 The polarization of an electromagnetic wave

3.1 Typical mobile antennas

3.2 A mobile antenna horizontal-plane pattern

3.3 The length (L) and horizontal (W) of meander line
3.4(a).The horizontal dipole antenna

3.4(b).The inverted V dipole antenna

3.4(c).The sloping dipole antenna

3.4(d).The vertical dipole

3.4(e).The broken vertical dipole

3.5(a).Monopole above a PEC

3.5(b) Equivalent source in free space

3.6 Wire model for ground plane antenna

3.7 Inverted L type antenna

3.8 Inverted F type antenna

3.9 Microstrip patch

3.10 Different types of microstrip patch

3.11 Microstrip patch with direct feed

3.12(a).Top view of microstrip patch with coaxial feed
3.12(b).Side view of microstrip patch with coaxial feed
3.13 Microstrip patch with aperture coupled feed

3.14 Microstrip patch with proximity coupled feed
3.15 Microstrip transmission line model side and front view
3.16 Rectangular microstrip patch antenna.

3.17 Microstrip radiating slot with open end

3.18 Electric field pattern

4.1(a).Perspective view of the entire structure

4.1(b).Metal pattern in the antenna area

4.2 Measured VSWR against frequency for the types 1, 2, and 3 antennas

4.3 Electric current distribution

4.4 Reflection-coefficient loci around the lower resonant bands for

viii

10
11
12
12
12
12
13
14
14
15
16
16
18
18
21
21
22
23
24
25
26
27
27
29
30
31
32



The types 2 and 3 antennas
4.5 Measured VSWR for the type 3 antenna with different values of wl
4.6 Simulated electric current distributions of type 3 antenna at 2200MHz
With different values of wl: (a) wl =1 mm; (b) wl =3 mm.
5.1 Final lay out design of compact planar multi—band antenna for mobile phone
5.2 Design of multi-band mobile antenna in ADS (3D Geometry View)

5.3 S-Parameter Display for multi-band mobile antenna (3D Geometry View)

33
34

35
37
38
38



LIST OF TABLE

3.1 The characteristics of the different feed techniques.

24



