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Abstract

This study introduces the design of a multi-band microstrip antenna for multiple-input multiple-output
(MIMO) systems that facilitate Wi-Fi 6E wireless communication. The design utilizes various resonator
structures integrated with defective ground slots to improve radiation properties and inter-port isolation.
The suggested antenna comprises four elements, each proficient in functioning inside the 2.45,
5.5, and 6.5 GHz frequency bands. The design aims to reduce below the standard threshold across
all four ports. Simulation results from CST Studio Suite 2024 demonstrate that the antenna attains
a reflection coefficient (S,,) below -10 dB and inter-port isolation below -30 dB throughout all
operational bands, indicating optimal impedance matching and efficient signal separation. The constructed
prototype underwent testing using a vector network analyzer, and the obtained S-parameters closely
aligned with the simulation outcomes. The 6.5 GHz band exhibited an isolation level below -34 dB
and a minimum reflection coefficient of -39.87 dB, demonstrating that the proposed antenna design
is suitable for high-frequency MIMO applications.

Keywords: Microstrip Antenna; Multi-Band Antenna; Wi-Fi 6E; Isolation
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Praditthira, 2024) msiﬁumuuimmﬂ@LWaqaﬂmmwu%mamq‘[mﬂwmmaauwmaﬂaummaiwnwwmmu
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(Thirasupha, 2019; Chantratip and Na Thalang, 2023) ilonovaunsn s nufidusounaziainane
wwsg iy Wik sulmidddsumeiann Tngiawiz WiFi 6 Seilgausufe nstiiugiumudliil 6 Anzidend
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fiaunsasessumsianuldnatsguanuiegfiussansam Tnefidenediawindn (Kaewtasang and
Akkathimagul, 2017) waganunsauendyaialiatuszuunisdsteyanseuiunaledes (Yotwipan and
Boonpalit, 2021) wnllfiansoinafiosnuuuog e munas madqmaiﬁLﬁmﬁmwﬁIuﬂWiﬁaaﬁi Rty
Fyanausuniu maneleudeyaliauysal vienmsideudediliiados (Kitchaichapomn, 2021) wonanil
nseenuuuatsendliielugiuad 6 Ansdsed Fududreanudlvdluninsg Wik 6E
Sundaydedrindunsnagunuunmsuiiedliiatios  msdanstumneasemeafifisdudonuigeiy
LLazmimU@:uLmummﬁﬁmmsauﬁuqﬂﬂsﬂhuméﬂ (Nilvivek, 2021; Hemmongkol and Pongsiriuthaipong,
2021) Bntsdsdesniafanindonldfan auaunsalunisusuguainnud wagnisdanisiasaang
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sTguuudvatedunds Wieliaunsanevaussovatsguaud ldluruiniisnda (Nakthong, 2021;
Mahmood, 2013) Taglanzluszuuiiiinisldsundeuiuvesgunsaidiuiuinn mseenuuuiiannsaan
M35UNIN Tavesakaziiulsyansamnsuendayanadeiduleduddnlunisiaun (Nuyen et al, 2023)

wirinuanl@inuidersulssmauagins semaiisadunsesnuuumeeimafisesfunatseu
aruidosaseiiios Inefimsussgndmatiasme «q o melilase$asTouuudvansyn (Neuyen et al, 2023)
A yeaTnslumiud nsldlassasadoudyaruuwuunateyn (Lamultree et al, 2020) wag
nseonuUUgUNSsidudou ielWsesiugunuivanvansdmiunslidaulussuudeanslians wu
nsdeanssreglng szuvdeasuuuwagad wasiAdetegUnsaldaaies (Patel and Makwana, 2021)
agslsfiony mAuanlngSmdidoiinddmaneusens Tun UssAvsnwlumsuwendyanaiidilsifeme
dmdussuuiiiinsdsteyanieufumansdes (Syed et al, 2024) amgsnlunisuFuuddassaidli
eneindn uazaulineidomwenlsgAninmdovenetanisldauludigiuanud 6 Anzidsnd
%qLﬂustslmﬂummgm Wi-Fi 6E (Chien et al., 2022)

il awui%’aaﬁuﬁﬁaﬁi’mqﬂszmﬁlﬁaaaﬂLmesmmﬂluimam%ﬂmmmﬂzﬁm%’mﬁ'mmiaﬁwm
Iseenafiszansnmlunansgiuniud loun 81 2.45 55 wag 6.5 Anzidend Jenseunquindliaues
WM Wi-Fi 6E n1seanwuuiinandlasunisdnasnuulagldgensduas CST Microwave Studio 2024
(Dassault Systemes, 2023) Fwaglanunsadinszismnsifinessng 4 Wy dulssdninisagiou ()
sULUUMIWHNSEANBAAY (Radiation Pattern) A18ms1wen8 (Gain) uaz Ansuenlaniien (Isolation)
5’1‘1/1%Uﬂ’13l,l,ﬁ‘ﬂ§y,‘1ﬂ’lL%IE]\‘iﬂ’]'iLLSﬂﬁmuigﬂmiuizUUﬂﬂiﬁﬂ%}@NUaLLUUMaWEJ"U'ENW%@Nﬁu (MIMO: Multiple Input
Multiple Output) Tneusznaulufeansenmaiaun 4 sawns nanssraesdildsunmstudusenisadis
FuluuItasTIaAmenen T duandiifiuimadnsiinnuaenndosiuettetaian
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(Balanis, 2016)

[

&, +1 (1)
2fr p

W =

c

L=——— 2
e 2)

AL 04120 Zer +03 (W/h+0.264J 3)
' £ —0.258 \ W /h+0.8
1
Eeﬁ=—8r+1+8r_](l+12£] ? @)
2 2 w

ISSN 3027-6756 (Online) 23

Research on Modern science and Utilizing Technological Innovation Journal (RMUTI Journal)




A . RMUTI Journal Vol. 18, No. 3 (September - December 2025)
© 2>»e258796

RMUTI Journal

1ng
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farfield (f=5.5) [1]

Type Farfield
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