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ABSTRACT 

This paper presents a design of Dual-Frequency Sierpinski Carpet Fractal Microstrip 

Patch Antenna. The frequencies operations are 1.26GHz for integrated active radar 

application and 1.9GHz for GSM application. This patch antenna is designed based on 

the 50Q characteristic impedance for the transmission line model. The size of the 

antenna is 100mm x 100mm. This antenna is designed on the FR4 substrate with 

relative dielectric constant, er = 5, loss tangent, S = 0.02 and lastly the thickness used 

is 1.6mm.The designed is simulated using CST Microwave Software before fabricate. 

Then the results based on return loss, VSWR and input impedance will be compared 

between simulation and measurement of the antenna by using Rohde & Schwarz 

ZVA40 Vector network Analyzer (VNA) 10MHz - 40MHz. The results obtained from 

the fabricated antenna measurement are shifted from the simulation results. The error 

percentage obtained from this analysis is that for the 1.26GHz is 6.4% and for 

frequency 1.9GHz, the percentage is about 7.9%. The bandwidth gained from the 

analysis also less than 5% for both frequencies. 
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CHAPTER 1 

INTRODUCTION 

1.1 BACKGROUND STUDY 

In telecommunication, antenna is really important in transmitting and receiving an 

electromagnetic wave. The sizes and the shapes of the antenna can be various but still 

operates based on the same basics principle of electromagnetic. Microstrip patch 

antenna type is one of the microwaves antennas and the operation of this is still 

similar to the antenna that operates at lower frequency. The only difference is that the 

operating frequency range of the microwave antenna is between 1GHz and 30GHz. 

Microwave antennas are widely used especially in radars and communications field. 

As there is a rapid growth in telecommunication field nowadays, this has initiated the 

various antenna researches like an example of this fractal geometry. This fractal 

geometry consists of many shapes like Koch Island, Sierpinski Gasket, Sierpinski 

Carpet, Hilbert Curve and Minskowsi [1] that has been applied in microstrip patch 

antenna. This parasitic elements introduced in the basic rectangular patch antenna will 

produced a multiband antenna. 
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