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ABSTRACT 

 

 

  The main purpose of this paper is to design a bow-tie patch antenna with U-slot on 

ground plane at resonant frequency 2.5GHz. The designed was carried out at two different 

structures. First, designed the bow-tie antenna without slot and second, with slot on ground 

plane. The microstrip patch antennas were designed using 1.6mm FR-4 substrate with 

dielectric constant of 4.3 and loss tangent 0.025. The design were simulated by using CST 

Microwave Studio and measured by using Vector Network Analyser (VNA) for return loss 

and using Anechoic Chamber for the radiation pattern. The value for the return loss is 

increased from -24.659 to -25.537 dB for bow-tie patch antenna without slot on ground plane 

while the bow-tie antenna with slot on ground plane, the return loss is reduced from -31.833 

dB to -30.478 dB  but  the resonant frequency is shifted from 2.5 GHz in simulation to 2.65 

GHz and 2.64GHz in measurement. 
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CHAPTER 1 

 

 

INTRODUCTION 

 

 

1.1  INTRODUCTION 

 

Antenna is one of the most the essential components which are used in various 

electronic systems especially in telecommunication system. In these days, one of 

the most rapidly growth sections in the industry is utilizing the microstrip antennas 

[1]. The microstrip antennas are broadly used over other type of antenna because 

of its characteristics. Thus, it is an antenna that has a light mass, easy to fabricate, 

suitable to be placed on almost any type of surface and small size. Patch antenna 

has some disadvantages such as narrow bandwidth, small gain and directivity, and 

low efficiency [2]. These favorable aspects are the reason for the radio frequency 

engineers to choose microstrip patch as their basic designs [3]. 

 

The popular of the design microstrip patch antenna shapes aside from the 

conventional shapes; rectangular, circular, and fractal-shaped are triangular 

microstrip antenna. Generally, bow-tie patch antenna is the combination of two 

imaginary triangular which fabricate on single substrate [4].bow-tie shapes are 

chosen over the conventional shapes for antenna design due to characteristics of 

the bow-tie patch antenna. This type of the antenna is wideband antenna which 

can transmit and receive the signal widely. Thus, the design can helps in several 

growing applications in communications industries such as WLAN applications 

and mobile base station antenna. 




