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ABSTRACT

This project entitled radio-frequency identification (RFID) textile tag antenna
enabled a tag antenna mount on a jeans as the substrate. The jeans textile has a
permittivity of 1.7. Nowadays, plenty of the transponders in the market still using the
unfold materials such as Flame Retardant #4 (FR-4) board and PET. Using textile as the
substrate of the tag antenna making the tag antenna versatile and can operate at the
condition where ordinary FR-4 board cannot operated. This project consists of two parts
which is simulation of the tag antenna using different types of textiles materials and
development of the antenna itself. This combination of two parts will produce a textile
antenna that can be used at Microwave frequency (MWF) bands for any types of

applications demanding for versatile RFID tag antenna.
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ABSTRAK

Ini projek yang bertajuk pengenalan frekuensi radio (RFID) tekstil tag antena
membolehkan tag antena digunakan tekstil kain jenis jeans sebagai substrat. Tekstil
jeans mempunyai ketelapan sebanyak 1.7. Pada masa kini, banyak transponder di
pasaran masih menggunakan bahan Unfold seperti yang papan rencat api # 4 (FR-4) dan
PET. Menggunakan tekstil sebagai substrat antena tag membuat antena tag serba boleh
dan boleh beroperasi pada keadaan di mana papan FR-4 yang biasa tidak boleh
dikendalikan. Projek ini terdiri daripada dua bahagian yang merupakan simulasi antena
tag menggunakan jenis bahan tekstil dan pembangunan antena itu sendiri. Ini gabungan
daripada dua bahagian akan menghasilkan antena tekstil yang boleh digunakan pada
jalur gelombang mikro frekuensi (MWF) bagi mana-mana jenis aplikasi yang ingin

menggunakan teknologi antena tag RFID ini.
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CHAPTER |

INTRODUCTION TO PROJECT

Chapter I give an overview of Radio-frequency Identification (RFID) textile tag
antenna. The objective of the project will be stated clearly in this chapter. There are few
problems statements that explain about the existing problems which are eventually lead
to this project development. The methodology explains briefly about the project flow.
The scope of works which consisting software and hardware is being discuss in this

chapter as well.



11 INTRODUCTION

Radio-frequency identification (RFID) is a generic term that is used to describe a
system that transmits data from an electronic tag through a reader for the purpose of
identifying and tracking the objects using radio waves. RFID is in use all around us. It
has been used in a toll booth, supermarket and even in your house. Some tags can be

read from several meters away and beyond the line of sight (LOS) of the reader.

RFID ))))
PaAAET }c:‘“ Antenna ((( TAG

Computer
Database

Figure 1.1: Block Diagram of RFID System

Figure 1.1 shows the block diagram of RFID system. Most RFID tags contain at
least two parts. The integrated circuit for storing and processing information, modulating
and demodulating a radio waves signal and the antenna for purposes of receiving and
transmitting the signal. Plus, a technology called chip less RFID allows for discrete
identification of tags without an integrated circuit, thereby allowing tags to be printed

directly onto assets at lower cost than traditional tags.

To design a RFID tag antenna is one of the challenges in RFID system. The
antenna itself must follow a few considerations and limitation especially for passive-type
antenna. The considerations included antenna types, impedance matching between chip

and designed antenna, radar cross-section (RCS), antenna sizes, surface material



properties and radiation pattern and antenna polarization. All this will be evaluated to

ensure the designed antenna work properly.

1.2 PROBLEM STATEMENT

RFID system nowadays is widely used in various applications from simple
application to advance tracking application. Most of the RFID tag antenna used in that
system operates in single band frequency which limit it operation. Plus, the tag itself
used Flame Retardant #4 (FR-4) boards as the material for the antenna to mount. The

tag antenna will be more versatile and apply in applications that previous tag cannot be.

1.3 OBJECTIVE

The main objective of this project is to design, fabricate and measure single
radio-frequency identification (RFID) textile tag antenna that operate at 2.45 GHz. The
designed antenna will be used into various types of application mainly in textile

industry.



1.4 SCOPE OF WORKS

This project covers several scopes in accomplishing the project objectives.
Basically this project is about designing an antenna for a transponder using new material
as the substrate of antenna. In order to design the antenna, the understanding of the
RFID architecture is vital to make the antenna work. It can be achieved through analysis
and understand the related documentation of structured antenna types and any related
research regarding antenna design. The next scope of works is to measure the
permittivity of the textile used as the substrate of the antenna. This measurement is
important to use in antenna simulation processes. Moreover, the works also include the
determination of parameters that will be used in designing the antenna. The next crucial
part is the simulation of the antenna. This is the part where the tag antenna’s design to
meet the specifications using Computer Simulation Technology (CST) Microwave
Studio software. After the simulation successfully conducted, the following works is to
fabricate and test the antenna designed in real life environment and validate the results

with existing research.

1.5 METHODOLOGY

The project planning and development is divided into three parts which are
research and finding, software and simulation and development of the antenna. The
research part includes study the RFID technology, it components, RFID operation
system, and the most crucial part is basic knowledge about RFID tag. Before begin the
simulation process, the permittivity of the substrate is measured. For the software and
simulation part, it involves plenty of testing into designing a new single band RFID
textile tag antenna. If the design does not meet the specification, the step will be

repeated till the promising results obtained. During this part implementation, the



searching for the chip is going to begin. The last part is RFID tag textile antenna
development where involve a lot of laboratory works. In this part, the process of
patching the antenna to the textile and compare its result to the simulated results and

verified the outcomes of the project.

1.6 THESIS OVERVIEW

Chapter I gives an overview of dual band textile RFID tag antenna system and
design. The objective of the project is stated clearly. There are few problem statements
that explain about the existing problems which eventually lead to this project
development. The scope of work explains details about what necessary to be done
during period of this project development. The methodology explain briefly about the
project flow from the beginning which is the background study, the textile’s permittivity
examined, the simulation of the tag antenna and the development of the tag antenna in

laboratory.

Chapter II consists of theories and background study on RFID system especially
RFID tag antenna. This is followed by the history of the RFID system, the working
concept of the RFID system, the architecture of the RFID system and design

consideration and parameters of the textile RFID tag antenna.

The overview of the methodology used in this project is described in Chapter III.
The details from the beginning if the projects till the end of this project explain in this
chapter. The project started with literature review about the RFID system then followed
by the determination of the permittivity of each textile going to be used in this project

and its parameters. Once it is done, the steps proceed to simulation process and lastly the



RFID tag antenna development. After it is done, the integration between designed tag

antennas with RFID reader is done to ensure the system capability.

Chapter IV discusses of the output of the projects. The results are divided into
two parts which are the simulation result using CST Microwave Studio and testing result
using Network Analyzer. In this process, the impedance matching between the chip and
designed antenna is the important part to ensure the designed tag antenna works at the

demand frequency band.

Chapter V consists of conclusion and recommendation of the project for future

development. The suggestion for future works is also included in this chapter.



CHAPTER II

LITERATURE REVIEW

Chapter II consists of theories and background study on the RFID system
especially RFID tag antenna. This is followed by a brief explanation about the antenna
structure and Computer Simulation Technology (CST) Microwave Studio software.
Other than that, the advantages and disadvantages of the RFID and its application in
daily routine are being discussed. The facts about the ordinary RFID tag antenna and
RFID tag textile antenna also being discussed too. A few parameters also included and

discussed.



