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Design, Simulation, and Fabrication of a Fractal Square Microstrip Antenna
Based on Spiral Slots with Dual-band Feature
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ABSTRACT

Micrasing  anbennas  ofler versalile operabonal capabdities, ancluding
wideband, dual-band, mulbband, and compactl cenhgurabons, depending an
the geometry of the radiating patch, Fractal concepts have emerged as an
effective approach for reconfiguring antenna patches to enhance bandwidth
and mullband performance. In this sludy, a novel fraclal-patch mcrosing
antenna i proposed o acteeve wideband charactenstics sulable lor
multifunctional wireless communication applications. The antenna employs a
square fractal patch incorporating etched spiral slots and semicircular cuts at
each cormer, with overall dimensions of MY = b0 = 1.5 mm®. The design was
simulated wsing Arsoll High Fregquency Struciure Samulatar (HFS5) based on
the finite element method (FEM) Key perormmance parameters including
input impedance, return loss, veoltage standing wave ratio (VSWR), gain,
surface curmenl distnbution, and radimbon palterns, were analysed. The
proposaed antenna demonsirales dual-band characlensbos, resonaling al 4.23
GHz and T 13 GHz within the C-band region. Simulated resulis show WSWR
values of 1.17 and 1.06 at 4.01 GHz and 7.10 GHz, respectively, indicating
gocd impedance malching and stable radiabon perdformance. Fabncated
antenna measurements were conducled and compared wilh simulation
results, showing satisfaciory agreement, The proposed fractal-patch
microstnp antenna exhibits reliable dual-band operation and favourable
radiation charactensbes, makng il swiable for C-band appbcations such as
salellile communicabon, inlemel lelecommunication, and maobile leeder
systems. s stable performance under varging weather conditions further
supports its potential for practical wireless communication services.



