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REFLECTARRAY ANTENNA

Reflectarrayantennais a radiating structure consistingof an
array of printed radiating elementswhich are reradiating the
energythat is impingedon them from one or more illuminating
feed antenna They are manufacturedon a planar substrate
using printed circuit technology and offer the possibility of
beamsteering

APPLICATIONREAS

The advantages of reflectarrays such as low profile,
lightweight, and conformal geometry, make it desirable for
various communication systems,especiallyfor those mobile
platforms Its applications Iin space exploration, satellite
communicationsyemote sensing,and radar systemsare rising
up within the last decade,and will continueto increasein the
future.
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Theprocessof reflectarrayantennadesigncanbe usuallycarriedout into two separatesteps elementdesignand aperture phase
distribution design In the step of elementdesign,reflectarrayelementsneedto be devisedbasedon the requirementsof phase
range,elementbandwidth, polarizationand so on. Thenthe geometricalfeaturesof individualelementin the reflectarrayaperture
needto be adjustedproperlyto matchthe desiredphasedistribution.

Theelementis designedusingminkowskifractals Thesizeof the fractalsare determinedby scalingfactor Sand the variation of
thesefractalsis providingphasetuning. Thenperiodicboundaryconditionsand floquet port excitationare appliedto analyzethe
element Phasetuning appliedby calculatingthe required phaseshift for eachelement A modd of reflectarrayis createdon HFSS
and simulatedusing FEBI boundarycondition In the simulationpart antennais tested for different thicknesse®f the substrate
Alsq the effect of horn antennaposition on efficiencyis observed Finally reflectarrayantennais fabricated and tested in the
laboratory,
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Step 1: Elemerdesign Step 2:Phaseluning Step 3:Modelling Step 4:Simulation Step SFabrication  Step 6:Testing
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RESULTRNDDISCUSSION

Simulationresults Laboratorytestingresults

In the simulationpart, 16.2596 dB maximumgainis reachedat
20 f Higher gain valuescould be achievedby usinga thinner
substrateor by usinga substratewith lower dielectricconstant
Alsotestingresultswere matchingwith the simulationresults
Overall reflectarray is designedsuccessfullyand the testing
results were matching with the simulation results Also the
maximum gain was satisfactoryfor an FR} substrateand it Is
obtainedat 20 fasintended
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