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ABSTRACT 

This project focuses on the investigation of back lobe reduction using slots at 

frequency of 2.4 GHz. The investigations were carried out at two different structures. 

First, slots on the ground plane and second, slots on the patch itself. The microstrip 

patch antennas were designed on 1.6 mm FR-4 substrate with dielectric constant of 

4.3 and loss tangent of 0.025. The back lobe is reduced from -8.958 dB to -9.870 dB 

but the resonant frequency is shifted from 2.4 GHz in simulation to 2.5 GHz in 

measurement. 
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CHAPTER 1 

INTRODUCTION 

1.1 BACKGROUND OF STUDY 

Microstrip patch antenna is a metal conductor on a substrate which used for radiating 

or receiving radio waves. 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. This antenna has 

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

efficiency. 

A transmission line Thevenin equivalent of the antenna system in the 

transmitting mode is shown in Figure 1.1 where the source is represented by an ideal 

generator, the transmission line is represented by a line with characteristics impedance 

Zc, and the antenna is represented by a load ZA - ( RL + Rr) + JXA connected to the 

transmission line. The load resistance RL is used to represent the conduction and 

dielectric losses associated with the antenna structure while Rr, referred to as the 

radiation resistance, is used to represent radiation by the antenna. The reactance XA is 

used to represent the imaginary part of the impedance associated with radiation by the 

antenna [7]. 
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