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CHAPTER 1

INTRODUCTION

1.1 Project Introduction

This project covers on the designing and fabricates a GPS rectangular patch
antenna with the frequency of 1.575 GHz using Microstrip Antennas Technology.
The reason for using Microstrip Antenna Technology is because there are a lot of
advantages, such as low cost antenna and others. The importance from this study is

to increase the bandwidth of the microstrip antenna.

1.2 Objectives

The objective of this project is the antenna that will be built is able to pick
and discriminate very weak signals. The frequency that used in this project is

classified in weak signals that are about 1 GHz to 3 GHz.

The antenna also must operate at just L1 frequency, or both the L1 and L2
frequencies. For this project, the design of the antenna used L1 frequency 1.575
GHz. As the signals are circularly polarized, the GPS antenna must also be circularly

polarized.

Besides that, the objective of this antenna is to design and fabricate a low cost

GPS antenna using the Microstrip Antenna Technologies.



1.3

Problem Statements

The problems in GPS and Microstrip Antenna Technology are:

The frequency used in this system
In the GPS, there are about 5 bands of frequency that must be studied
and for the fabricated of the antenna, these frequencies must be

considered. The suitable frequency for public used is been selected.

The narrow bandwidth of the microstrip antenna

The characteristics of microstrip antenna that got narrow bandwidth
are the major limiting factors for the widespread application of these
antennas. The bandwidth can be increased by using a thick substrate
with low dielectric constant, planar gap-coupled and directly coupled

multiresonator.

Shapes of microstrip antenna

There are several shapes of the antenna in microstrip antenna. Among
the shaped are square, circular, triangular, semicircular, sectoral and
annular ring. The selection of the shaped is decided by considering the

frequency and parameters.



14 Scope of Works

The scopes for this project are to understand the system of GPS and the
antenna in the system. Before designing and fabricated the GPS antenna the

specification in the system must be known first.

Then the characteristic of microstrip antenna must be understood. The
characteristic of the microstrip antenna can be learning through research and also

experiment.

The engineering tools use for this project, Microwave Office is learned. The
designing of the antenna will be using this software. After designing the antenna, the

fabricated antenna will used the exact dimension from design process.

1.5 Thesis OQutline

This report is divided into five chapters. The following is the outline of this
project, A Study and Designing of GPS Antenna chapter by chapter. Each part will

cover on a topic required.

As for chapter 1, it will cover on introduction of the project. A little bit of
explanation will be done due to the project. It also includes the objective and the

problem statement of the project.

Chapter 2 is a chapter which covers on the literature review of the project.
Each of the literature review is divided into a certain sub topic or explanation. The
literature review begins with the introduction, followed by GPS antenna, microstrip
antenna, rectangular patch, microstrip technologies and software use in antenna

development.

Introduction is an explanation on the overview of the literature review. As for
the antenna topic, it is about the general description of an antenna. It is also covered

on the GPS and the basic principal of the antenna. Microstrip antenna is an



explanation regarding the microstrip antenna where it is slightly different from the

general explanation of the general antenna.

The next explanation is on microstrip antenna, followed by the rectangular
patch antenna itself. This topic is more specific where it is only explain on the
microstrip antenna. It is also shows on designing an antenna. The design is focus on
rectangular patch antenna. Besides, it also covers on the characteﬁstics of antenna,

the specifications and more.

Next, chapter 3 will be cover on project methodology where it is focusing on
the method that used to completing the project accordingly. The methodology are
presented in the flowchart. In addition, it is representing in details in the form of

sentences.

As for the chapter 4, the preliminary result of the project will be discussed.
The progress of the project is assigned into two parts which is the complete tasks and
project in progress. The complete progress will be including the calculation
regarding the patch antenna and the transmission line and the actual result. The
project in progress is informing on the simulation for the design. This part also will

discuss the comparison of the simulation result with the actual result.

The last chapter is chapter 5, where it is the conclusion part for the project.
In this chapter, the analysis of the project accomplished and recommendation for
next study after this project was made. The recommendation to improve the project
and the contribution of the project to the university, faculty and the students itself

also in this part.



CHAPTER 11

LITERATURE REVIEW

2.1 Introduction

The literature review will start with the introduction of the GPS. The GPS
(Global Positioning System) is a system that is able to determine the location of
object and human itself on the earth. In this system, a constellation of more than two
dozen GPS satellites broadcasts precise timing signals by radio to GPS receivers,
allowing them to accurately determine their location (longitude, latitude, and

altitude) in any weather, day or night, anywhere on earth [1].

GPS has become a vital global utility, indispensable for modern navigation
on land, sea, and air around the world, as well as an important tool for map-making,
and land surveying. GPS also provides an extremely precise time reference, required
for telecommunications and some scientific research, including the study of
earthquakes. The frequency that use for GPS is divided into 5 bands as shown in
table 2.1 below [2].



Table 2.1: The frequencies make up the GPS electromagnetic spectrum

Frequency Description

L1(1575.42 MHz) Carries a publicly usable coarse-
acquisition (C/A) code as well as an

encrypted precision P(Y) code.

L2 (1227.60 MHz) Usually carries only the P(Y) code, but
will also carry a second C/A code on the

Block III-R satellites

13 (1381.05 MHz): Carries the signal for the GPS
constellation's  alternative  role  of
detecting missile/rocket launches
(supplementing Defense Support
Program satellites), nuclear detonations,

and other high-energy infrared events.

L4 (1841.40 MHz) Being studied for additional ionospheres
correction.

L5(1176.45 MHz) Proposed for use as a civilian safety-of-
life (SoL) signal.

For this project, the frequency used for designing the GPS antenna is from the
L1 band 1575.42 MHz. This frequency is used because the designing for this antenna

is for the public user. Next, the introduction of the antenna will be explained.

2.2 Antenna

Antenna is a device, which is used for sending and receiving the electric
wave for the communication. It is usually called an aerial. The antenna is a device
which builds in the air of effectively radiating electric wave for the purpose of
wireless communication. It is also effectively maintaining the electromotive force by

the electric wave [3].



The transmission line in the wireless communication is not a wiring
transmission line, but free space. It is the antenna that transmits and receives the
signal in such free space as the terminal. The electric signal is transmitted as the flow
of charges through a conductor. It wills causes the charges cannot pass through a
nonconductor such as free space. However, the electromagnetic wave cannot pass

through a conductor and proceeds by forming the magnetic fields on a nonconductor

[3].

Antenna is a device that will convert the electric signals, which can be
expressed in terms of voltage and current. While for the electromagnetic wave, it can
be expressed as electric field and magnetic fields. It is represented by the figure 2.1.
By interconnecting the electric signal on a conducting line of the antenna and the
electromagnetic field change outside the electric or electronic device can detect the

electromagnetic signal in the air and vise versa [3].

NAANAN

Figure 2.1: The wave radiated from antenna

2.2.1 Basic Antenna Operation

As for the basic operation of an antenna, it is apparent that the size of an
antenna is inversely proportional to frequency. A relatively small antenna can
efficiently radiate high frequency electromagnetic waves. As for the low frequency
waves, it require relatively large antennas. Each of an antenna has directional

characteristics and radiates more energy in certain directions relative to other




