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ABSTRACT

The antenna used for this project is microstrip fed-slot which is made up from FR-
4 substrate with dielectric constant of 4.4.and loss tangent of 0.025. The antenna is for
short range device (SRD) application, thus the working frequency of the antenna is
915 MHz which has been set by Malaysian Communications and Multimedia
Commission (MCMC). However, 915 MHz frequency produce a large size of antenna.
Thus, the antenna of microstrip-fed slot is optimized which is done by using Computer
Simulation Technology (CST) software and later the result of simulation and
measurement are analyzed after the antenna is fabricated. In this project, the
optimization is done by using the parametric study on the thickness of FR-4 substrate,
height of air gap, the width and length of slot and reflector towards the microstrip-fed
slot antenna’s return loss result. The outcome of this project, size of the reflector is
managed to be reduced while maintaining the return loss below -10 dB in order to

keep the antenna functioning.
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ABSTRAK

Antena yang digunakan dalam projek ini ialah microstrip fed slot di hasilkan
daripada FR-4 substrat dengan 4.4 pelamar dielektrik dan 0.025 kehilangan tangen.
Antena ini adalah untuk kegunaan aplikasi peranti jarak dekat, maka frekuensi bekerja
untuk antena ini adalah 915 MHz yang telah ditetapkan oleh Suruhanjaya Komunikasi
dan Multimedia Malaysia. Namun begitu, frekuensi 915 MHz menghasilkan antena
yang bersaiz besar. Maka dengan itu, antena microstrip fed slot dioptimumkan dengan
menggunakan perisian Computer Simulation Technology (CST) dan kemudian
keputusan simulasi dan pengukuran dianalisa selepas antena difabrikasi. Di dalam
projek ini, pengoptimuman dilakukan malalui kajian parametrik terhadap ketebalan
substrat FR-4, ketinggian jarak udara, lebar dan panjang slot serta pemantul terhadap
keputusan pulangan balik antena. Di akhir projek ini, saiz pemantul berjaya
dikurangkan disamping mengekalkan -10 dB pulangan balik untuk menjaga fungsi

antenna.
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CHAPTER 1

INTRODUCTION

This chapter is about the introduction of thesis project which includes the project

overview, problem statement, objectives and scope of work.

1.1 Project Background

Short range device (SRD) by definition is a radio-frequency transmitter device that
is used in the telecommunication sector for the transmission of information in which
they have low capability in causing harmful interference towards the other radio
equipment. Short range devices (SRD) are the transmitter with low power which
normally limited to 25-100 mW effective radiated power (ERP) or less which depend
on the frequency bands that limits their useful range to only a few hundred meters and

the fanciest thing about SRD, the user does not need license to operate SRD.



14

According to Malaysian Communications and Multimedia Commission (MCMC),

SRD are designed to meet the following basic requirements which quote as follows:

a) The device is intended for operating in unprotected and shared frequency
bands. Its operation shall not cause interference with other authorized radio-
communication services, and be able to tolerate any interference caused by
other radio-communication services, electrical or electronic equipment.

b) The device shall not be constructed with any external or readily accessible
control which permits the adjustments of its operation in a manner that is

inconsistent with this Technical Specification.

2

For this project, the antenna that is used for the functionality of Short Range Device
(SRD) application is microstrip fed-slot. Microstrip fed slot antennas (MFSAs) are
useful in broad range of applications due to its characteristic of low profile, light
weight, low cost, ease of integration with other active components and one of those
attractive candidates in commercial applications as there a lot of extensive research
has been going on to improve the impedance bandwidth of the microstrip antenna. The
fundamental about microstrip antenna is they have a dielectric substrate on one side
and a ground plane on the other side. However, MFSAs has also their own downside
which are low gain, low efficiency, narrow bandwidth and high loss. Microstrip
antenna has different types of feeding techniques which are co-axial and microstrip

feed line and for this project used microstrip feed line as feeding techniques.
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The MFSA features the off-grid communications where the communication can be
made without the base station existing. This type of communication is important when
the emergency case happened in the area that is not covered by the normal cellular

service.

1.2 Problem Statement

In [1], the antenna of microstrip-fed slot results is a high gain antenna. However,
with the frequency of 915 MHz, a large size of antenna is produced. Although it proved
with the result of high gain, the size of the antenna needs to be looked over to match
with the function as SRD that linked with the word of mobility. The antenna needs to
be optimized so that the performance of the antenna SRD would not decline as there

are some changes that are made on the antenna.

1.3 Objectives

The objectives for this project are:

1. To optimize the microstrip-fed slot antenna for short range device
application.

2. To analyze the result of the simulation and the measurement.

14 Scope of Project

In this project, the design of microstrip-fed slot antenna will be optimized
under the frequency of 915 MHz for short range device (SRD) application. The
optimization of the design happened in Computer Simulation Technology (CST)
software. The antenna consists of the FR-4 as a substrate and copper plate as reflector
and ground. The optimization process needs to be considered return loss that is

supposed to be -10 dB in order for the antenna to be functioned.
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Next, after the microstrip-fed slot antenna is fabricated, the antenna is measured
with the devices such as Vector Network Analyzer (VNA) and anechoic chamber
which later the results of both measurement and simulation are being compared and

analyzed.

1.5 Thesis Outline

In Chapter 1 introduces a little bit of the project “Optimization of Microstrip Fed
Slot Antenna for Short Range Device Application”. The problem statement is the
catalyst for the project which is answered in the objective section to solve the problem.
The scope of work is a chronology of the process that needs to be done in order to

achieve the objective.

In Chapter 2 are about the literature background that has been done by reading the
journals that has a connection with the title of “Optimization of Microstrip Fed Slot
Antenna for Short Range Device (SRD) Application”. This is done in order to grasp
some idea before conducting the project on how to optimize the performance of the

antenna.

In Chapter 3 explains the methodology used to optimize the microstrip-fed slot
antenna in order to answer the objectives. The flowchart helps the process becomes
easier as it shows how the project is being carried out. The antenna undergoes
optimization in Computer Simulation Technology (CST) software and later being
measured. The measurements are done by using Vector Network Analyzer (VNA) and

an anechoic chamber.
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In Chapter 4 shows the result of the microstrip-fed slot antenna after the antenna
has been optimized. Both results of simulation and measurement are shown and

discussion towards the results are made.

In Chapter 5 are about the conclusions being made towards the whole thesis project.
Mainly the conclusions are being made on the results that have been analyzed. The

recommendations are added to this section to improve the performance of the antenna.
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CHAPTER 2

BACKGROUND STUDY

This chapter is about the background study that has been done by reading some
journals that have a connection to the project title of “Optimization of Microstrip Fed

Slot Antenna for Short Range Device Application”.

2.1 Parameter of Antennas
There are few of antenna’s parameters that need to look out while designing the
antenna in order to ensure the antenna is functioning. The parameters of the antenna

are the radiation pattern, directivity, antenna efficiency and gain and polarization [2].

2.1.1 Radiation Pattern

Radiation pattern which is also known as far field is defined as mathematical
function or a graphical representation of the antenna’s radiation properties as a space
coordinates’ function. There are four types of radiation pattern’s lobe which are the

main lobe, minor lobes, side lobes and back lobes.



