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ABSTRACT

Ataperedfork-shapedantennahavingsmallgroundforultra-wideband(UWB)antennaisproposed
inthispaper.Finiteelementmethodhasbeensuccessfullyemployedtosimulateandoptimizethe
feedline,ground,andtaperedfork-shapeddiametertoenhancetheperformanceoftheantennain
termsofbandwidthobviouslyfortheultra-widebandpurposes.Anacceptableimpedancematching
performancehasbeenachieved,whichisabandwiderthantheUWBbandthatisdefinedbythe
FederalCommunicationsCommission(FCC).Inthispaper,thedetaileddesignparametersincluding
thekeyelementsinbandwidthenhancementispresented.Theresultsofthefiniteelementsimulations
havebeenpresentedaswellindicatingthereturnlossandradiationpatternoftheproposedantenna.
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1. INTRodUCTIoN 

Recently,therehasbeenmuchinterestindevelopinghighdatatransferratesystems,whichare
knownasUWB(UltraWideBand)communicationsystems.SincetheFCCreleaseda10-dB
bandwidthof7.5GHz(3.1-10.6GHz)withaneffectiveisotropicradiatedpower(EIRP)and
a spectral density of -41:3dBm/MHz for communication applications, UWB technology has
beenreceivingagreatdealofattentionfromvariousacademicandindustrialsectors(Federal
CommunicationsCommission,2002).

AlotofinteresthasbeengeneratedintheresearchanddevelopmentofUWBshortrangewireless
communications,remotesensing,radarimagingandlocalizationapplications,whichisduetothe
introductionofanextremelywidespectrumof3.1-10.6GHzforcommercialapplications.Inrecent
days,numerousplanarantennashavebeenproposedandexploredbecauseoftheiradvantages.As
such,someoftheseplanarantennaswithultra-widebandcharacteristicshavebeenreportedin(Amro
etal.,2016;Bostani,2017;Bostani&Denidni,2009;Chingetal.,2007;Clerketal.,2005;Evans
&Ammann,2003;Fezaietal.,2015;Gopikrishnaetal.,2007;Nouretal.,2016;Wuetal.,2008;
Yinetal.,2008).
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Theadvancesinthefieldofultrawidebandhadbeensosignificantthatthedetailsinthedesign
isfindingmoreattentioninthepublication(Alsath&Kanagasabai,2015;Bekasiewicz&Koziel,
2016;Kimetal.,2005;Liangetal.,2005;Zhuetal.,2016).Thefocushadbeenonminiaturization
ononesideandonthearteffectsinthestructureontheotherside(Aminietal.,2015;Islametal.,
2015;Vendiketal.,2017).

Obviously,theinnovationsinthestructurewilltranslateintothechangesintheperformance.
Lookingattheimpedancematchingperformance,someofthenewdesignsarefocusingonrejecting
partofthebandasthereisagreatdealofinterferenceinsomefrequencieswithintheFCCallocated
UWBband(Lietal.,2016).Thenewindustrialscientificandmedical(ISM)bandat5.8GHzisone
ofthoseexamplesthattheantennaswiththebandnotchalwaystrytoavoidthatband(Bakariyaet
al.,2015;Dastranj,2017;Yadavetal.,2016).Theyadjustthestructurethewaythatabuilt-infilter
stopstheunwantedfrequencieswhetheritisintheISMbandoranyotherknownbandforparticular
purposesforspecificapplicationsandassociatedspectralmanagement.

OneofthekeyissuesfacedinUWBcommunicationsystemsisthedesignofacompactantenna,
whileachievingwidebandoperationovertheentireUWBspectrum.Variouswidebandmonopole
configurationshavebeenintroduced(circular,elliptical,square,hexagonalandpentagonal)forUWB
applicationduetotheirstructuresimplicity,omni-directionalradiationpatternfeaturesandeaseof
fabrication.BluetoothandWLANaresomeofthemanyapplicationsthattakeadvantageoflicense-
freefrequencyofoperationintheScientific,IndustrialandMedical(ISM)bands,besidesUWB.

Inthispaper,detaileddescriptionandthesimulationresultsoftheproposedantennadesignwill
bepresentedinSections2and3,respectively.Finally,Section4willpresenttheconclusion.

2. ANTeNNA deSIGN

Figure1presentstheconfigurationoftheproposedwidebandantenna,whichconsistsofatapered
forkshapedpatchwithrectangularground.Theproposedantenna,whichhasdielectricdimension
of69mm×69mm,isconstructedonFR4substratewiththicknessof1.6mmandrelativedielectric

Figure 1. Configuration of the proposed UWB antenna
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