SNBSS AT &8 s=2K|(kiiect) 21-12, Vol.14 No.6
== 21-14-06-473 http://dx.doi.org/10.17661/kiiect.2021.14.6.473

I Fukpe A" EHE o83t JY Jols FH AEE
RL-E QY A

= s
=252

Design of Wideband High Gain Trapezoidal Monopole
Antenna using Backside Frequency Selective Surface
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GA(Genetic Algorithms)¥} HFSS(High Frequency Structure Simulator) A[E#0]AS ARESte] 84S Z7A
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Abstract This paper designed a wideband, high gain planar trapezoidal monopole antenna using backside
frequency selective surface (FSS) according to the need for wideband and high gain antenna required in
various fields such as rapidly increasing wireless communication, autonomous vehicles, 5G wireless
communication and wideband applications. The proposed antenna uses a dual metallic to have a structural
difference from the existing FSS. By solving the complexity of the design antenna using genetic algorithms
(GA) and high frequency structural simulators (HFSS) simulations, the proposed antenna is not only produce
a high efficiency but also presents a wide bandwidth of 3.52 to 5.92 GHz and a gain of 10.5 dBi over the
entire bandwidth, with the highest gain of 11.8 dBi at 5.1 GHz. It has been confirmed that the gain
increased 8.6 dBi as the 36% impedance bandwidth of 1.8 GHz compared to the existing antenna improved
to the 50% impedance bandwidth of 2.4 GHz.
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Fig. 1. Proposed trapezoidal monopole antenna
structure and simulation results (a) Top, (b) Bottom,
(c) Return loss and realized gain
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Fig. 2. Fabricated trapezoidal monopole antenna
structure (a) Top, (b) Bottom
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Fig. 3. Proposed FSS structure and simulation results
(a) Bottom of FSS , (b) Top of FSS, (c) S11, S21 and

phase of FSS unit cell
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Fig. 5. (a) Proposed antenna and FSS combination
structure, (b) Fabricated antenna and FSS
combination structure
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