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ABSTRACT

This project was executed in order to design DS-UWB Vivaldi Antenna with
Low Radar Cross Section (RCS) for Stealth Purposes at frequency between 6 GHz-10
GHz. The antenna was designed by considering the ideal requirements of a wireless
antenna which is lightweight, small in size, low profile and can be used off-ground for
the ease of mobility. Vivaldi antenna is a planar travelling wave antenna with endfire
radiation which antenna consists of radiating and feed structure. Various types of
radiating structure have been discussed included tapered slot Vivaldi antenna, antipodal
Vivaldi antenna and balanced antipodal Vivaldi antenna. For the final design, the
radiating structure was designed by using antipodal Vivaldi antenna. In the last part of
this work, the optimum designs of Vivaldi antenna were fabricated and measured. The
antenna were simulated by using CST Microwave Studio and fabricated on FR4 board.
From the simulation and measurement results obtained, both antennas could operate
efficiently at the designated frequency with return loss less than -10dB. The gain of
Vivaldi antenna are 4.747dB respectively.
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ABSTRAK

Projek ini dijalankan bertujuan untuk merekabentuk DS-UWB antipodal Vivaldi
antena untuk Low Radar Cross Section (RCS) untuk aplikasi sistem stealth yang
beroperasi pada 6 GHz hingga 10 GHz. Rekabentuk antenna ini mengambil kira ciri-ciri
seperti ringan, kecil, dan sengang dibawa kemana-mana bagi memenuhi spesifikasi yang
diperlukan untuk di integrasikan pada alatan yang mengaplikasikan wayarles. Vivaldi
antena adalah sejenis antena yg berstruktur planar dan menguluarkan radiasi pada arah
slot runcing antena tersebut. Di dalam tesis ini, beberapa struktur radiasi antena
termasuk Taper Slot Antenna, Antipodal Vivaldi Antenna, dan Balanced Antipodal
Vivaldi Antenna. Antena ini direka bentuk menggunakan perisian CST Micwave Studio
dan di fabrikasikan ke atas papan FR4. Daripada keputusan simulasi dan pengukuran
antena tersebut, dapat beroperasi dengan baik pada frekuensi yang telah ditetapkan
dengan kehilangan balikan yang kurang dr -10dB. Kuasa penambahan untuk Vivaldi
antena yang berstruktur planar adalah 4.747dB.
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CHAPTER1

INTRODUCTION

1.0 Introduction

Vivaldi antipodal antenna is used for Direct-Sequence Ultrawide Band (DS-
UWB) frequencies, which is from 6 GHz to 10 GHz. The advantages of a Vivaldi
antenna such as simplicity, wide bandwidth, and high gain at microwave frequencies.
This Vivaldi antenna is a planar travelling wave antenna with endfire radiation.
P.J.Gibson in 1979 was first proposed this types of antenna [1]. The origin of the name
“Vivaldi” is not really known but the name was commonly associated with Antonio

Vivaldi, a composer from the Baroque period.

It is believed that Gibson named it after Antonio Vivaldi as he listened to
Vivaldi‘s “Four Season” when he designed the antenna. The improvements to the initial
design have been introduced in later years by E.Gazit in 1988 which he utilized an
antipodal structure [2], and followed by balanced antipodal structure by Langley, Hall
and Newham in 1996 [3].



Nose cone of the aircraft is to treat areas of radar detection, the distribution of
electromagnetic antenna system's fire control in this area is normally very strong, which
is a result of the importance of stealth antenna designs. Vivaldi antennas are widely used
in the fire control system for wide bandwidth and small physical dimensions. Therefore,

stealth Vivaldi antenna design is highly desirable in many airborne applications [4].

This is when Vivaldi antenna comes into view in which it have unlimited
operating frequency range with constant beamwidth over broadband which could be
used as a future antenna for the next generation high-speed wireless networks. Being a
directional antenna, it could improve the capacity of wireless system and co-channel

interference and also reduce multipath effects.

Moreover, it also possess a characteristics that is perfect for multifunction
communication devices such as excellent impedance matching, low interference, do not

require tuning elements, low profile, and unobtrusive [5].

The basic form of the antenna as shown in the figure. 1.1. The antenna consists
of a feedline, stripline or microstrip normally, the transition from the feedline to a
balanced stripline and slotline or radiating structure. Radiating expo-mental structures

are tapered, the examples of the parabolic curve, hyperbolic or elliptical can be seen in

[6].
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Figure 1.1 Types of Vivaldi Antenna [37]

1.1 Problem Statement

In general, high signal attenuation may results at higher operating frequencies;
thus, a costly power amplifier will be needed to improve the Equivalent Isotropic
Radiated Power (EIRP) [4]. Alternatively, a directive antenna like Vivaldi antenna can
also be used to improve the EIRP instead of power amplifier. As the size of antenna
increases with directivity and operating frequencies, a solution is seek as to design
Vivaldi antenna that could operate at higher frequencies but smaller in size, lightweight

and can be used off-ground for the ease of mobility.

Radar cross section (RCS) of a conventional antenna can be very large making it

an easy target to pick on the basis of radar systems. If the antenna is placed in the stealth



