
FREQUENCY RECONFIGURABLE MICROSTRIP 
ANTENNA USING PATCH SWITCHABLE SLOT 
ANTENNA (PASS) TECHNIQUE AT 2.4GHz AND 

3.6GHz 

Project report presented in partial fulfillment for the award of the 

Bachelor of Engineering (Hons) Electronics Engineering (Communication) 

SITI NORHIDAYAH KAMARUDIN 

FACULTY OF ELECTRICAL ENGINEERING 

UNIVERSITI TEKNOLOGI MARA 

i 



ACKNOWLEDGEMENT 

In The Name of Allah, Most Gracious, Most Merciful. Thee alone we worship and to 

Thee alone we pray for help. Show us the straightway of those whom Thou hast blessed 

who have not incurred Thy wrath, nor gone astray. All good aspiration's devotions, good 

expressions and prayers are to Allah whose blessing and guidance have helped me 

throughout the entire project. 

I would like to express deepest gratitude to those who have made it possible to complete 

this project. Highest appreciations are conveyed to Dr. Mohd Tarmizi bin Ali and his 

PhD's and Master's in Telecommunication students because of the valuable guidance and 

utterly support thoroughly in completing this research. 

My special thanks also go to my beloved parents (Kamarudin bin Abdul Wahid and 

Nor'Aimi binti Ismail, family members and my classmates who have been supportive and 

giving me courage, comfort and advice during the course of this subject. 

Last but not least, I would to thanks to my fiance (Mohd Sabree bin Abdullah) who gave 

me the strength and helped me to get through my courses in UiTM. 

in 



ABSTRACT 

Abstract— In this paper, frequency reconfigurable for an aperture coupled microstrip 

antenna using switchable slot with parasitic element is presented. By putting two small 

size of copper (w = 0.5mm)which replace as PIN diode, it produce different frequencies 

with the condition of the switch ON or OFF mode. The parasitic element has been 

used to improve gain for the antenna by added up on the radiation patch with another 

substrate. The material which will be use is FR4 for substrate and feed, er = 4.7, tangent 

loss is 0.019 and the thickness is 0.8mm. The proposed structure was simulated by using 

CST Microwave Studio software. This design is proposed for wireless application for 

Wi-Fi (The Standard for Wireless Fidelity) which is 2.4GHz and 3.6 GHz. 

Keywords—Frequency reconfigurable, aperture coupled, parasitic element, switchable 

slot 
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CHAPTER 1 

INTRODUCTION 

1.1 PROBLEM STATEMENT 

Nowadays, all devices which are used in communications especially the ones that are 

using the antenna as it main component to operate are using just one single antenna. 

Usually one single antenna can serve one application for example Wi-Fi or in simpler 

words one antenna for one single purpose. To add new application for example Wi-Max, 

there is the need to design another antenna, which is troublesome, costly and inefficient. 

Hence, by designing a frequency reconfigurable antenna, this one antenna can operate at 

different frequencies which give different applications without changing its radiation 

pattern. Therefore, by using the technique of switchable slot, it will change the frequency. 

1.2 BACKGROUND OF THE STUDY 

In chasing after modernization, one of the agents of development is wireless 

communication. Because of the growth and expansion of cities in countries, wires and 

cables are getting is irrelevant due to inherent development and cost problems. Hence, 

wireless communication is the answer, and researchers have been developing using and 

enhancing reconfigurable antenna as one of the technique to modernize communication 

and expand its usage. 

Reconfigurable antenna has capable to increase the performance of the antenna by itself. 

Reconfigurable antenna is the antenna properties that can be change dynamically by using 

the external control. There are three types of the parameter that should be considered 

which are frequency, radiation pattern and the polarization. The antenna is not the one of 

the factor by the system cost, but it depends on the surrounding technologies that enable 
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