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Abstract This paper details research on the optimized design and fabrication of a 4x4 microstrip array
antenna intended for X-Band applications. The study focuses on achieving the desired resonance
frequency and gain by modifying the microstrip patch and array antenna parameters, including
substrate type and patch size. It presents results from designing and fabricating a 4x4 array antenna
with optimum substrate materials to enhance X-Band resonance characteristics and gain. The antenna
dimensions are 10mm(W)x7.4mm(L)x 0.79mm(H), with an Rogers RO 4350B dielectric substrate (&,=3.54)
and an inset-fed feeding method to minimize antenna size. Both the single patch and 4x4 array
antennas demonstrated stable SWR ({1.5) and a gain of 18.5dBi at the target frequency of 10.3GHz in
simulations. The fabricated antenna showed performance consistent with simulation results. This
antenna design is suitable for X-Band applications, including military, satellite communications, and
biomedical fields.

Key Words : X-Band, Microstrip, Array antenna, Optimizing, Inset-fed

*This study was supported by the Enhancement of Defense Export Support Program for Global Defense Enterprises funded by KRIT(Korea
Research Institute for Defense Technology Planning and Advancement) (No. E210002).

"Corresponding Author : Gyoo-Soo Chae(gschae@bu.ac.kr)
Received August 22, 2024 Revised August 30, 2024
Accepted September 21, 2024 Published September 30, 2024



10 D|2H7|288k=2X| HBH H3&

1. M2

)

o 7 A AlaES W2 Tead, Y, o
3

S 9 7hek e o, A, ol5Y, 1a8S
59| B 2718 AT} vlolARAET Qe

o[Z|3t Tt RFARYE FE5he Fxo|th 59
2 0|50] 37EE AL 93w tEUE A
Aot H 2] 9] meF, 7] o], FA WA 5ol B
& 18 Fojof gtrh{1-4]. chFEo] A HES nYf
OF 7pEe WX AR d3oloh B2 AE
o= Etolal mlo]Z2AEY QU= W AE4,
Algtd Ag, &4" Hnt &5, 2 olor] A7 A5,
e F2 Fuke fj9E 59 ol Ze @3o] Sl
J9u E4 ofEgA oAM= G Ho] F2 AEHY
£ AREshe Aol 235]9 H £2 A9E AHH5-TL
2 AFolAl= Floltt 5olA &E 7hs gt 1ol
o, 1 8&9 " QHEUE AAsH: Wl AAE
Ak ol 2AE W] YAl HAY AL,
0], 34 #+& 5= AYst= Zo] Wj§ F8sith &
AFoME FALE(e)0] 3.54012 FAZF 0.79mmA
Rogers RO 4350B &7 7|82 83t 4x4 nfo]3 &
AEY 7] QHEY AA A3t A0S 3HY &
43t gj2Z] 271& &o17] sl 34 F2E M F4=
AMgSEGTHL]. HA o]28 < AFE o]8oto] T of
A Al F- AREUE AASHAL, AlEdoldE
3l SHEUe] 2 AEE A o] AE 7|E
OF 0|59 Hid QHEHUE AAISiH HiE Qtelu
= Qutdog FAWO g ARSEHE 7w 99| 4x4 Tf
2 94 wWid=z #gdt ol e dHuE =2
o|53 AFstH HHAF HElE FIstA Ao 4= Sle
o= golg, 944 B4, F4 HEYIAS 22 ofEe
Aol Aol Wo] &g JrHB-13].
FE 2 AF ARE ZE5to] 1ox16 Y 33
WY v QrElu A|AR 02 2ol TSttt

t

ol

2, QfE|L} A

£ =Rl X-ME t9(8-12GHz)ollA 5&st
£ Uo|ZRAEY 7] i QEEHUE o] 241 A
mietu|elE E-8-ste] AA skl AlEe oldst3itt. of7]
A AbE wo|AZAEY s A i QtEY AAE 7]

202 g 27, 0|5 5o 54 87 ¥ F3t
4 dhejol et 28T & 9k

2.1. OO|A2AEY I§X| &4 Oi20|E

WA @ w1 Qe A4 oerEE A9 Ats
oA afE 4SS EEst] AAlstinHll 181
29 dmEA HFHmatching) EAHS FAAZIL,
2832 Al A FH(inset-fed) W20l AREEHIA
[9-10]. &Y 2= AEH=E AL Ak CST MWS 4
TEJolE AFE3}la] Rogers RO 4350B 7| TH{-AE
3.54)0 AA=Ich £ AollA AQtsk= 10.3GHzOl
A F&sths QElu AAE s FAA 7189 Eol=
0.79mme]lct. 32| Stelu A4 Al 1EE= & OE
8 = Y] S dholh # =wollA=
7 <ty 4 Al At ol £t A71E €Y
T e Al S WA ARESISITHLO0]. oF# Table 1

Axe Al A8 st EEo] AAE AT 14].

Table 1. Antenna design parameter
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Table 2. The design parameter of a single patch

Parameter Theory Proposed
Width(W) 9.75mm 10mm
Length(L) 7.436mm 7.4mm
Ground 20(Wgx17(Lg)mm
Inset depth(yo) 2.62mm 2mm
Inset gap(g) 0.57mm 0.7mm
Feed width 1.77mm 1.5mm
20mm
10mm
N £
07mm g -
2mm

1.5mm

Fig. 1. The designed single patch X-band microstrip
antenna parameters
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Fig. 2. S11 of the single patch X-band microstrip
antenna
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Fig. 3. 3D radiation pattern for the single patch
X-band microstrip antenna
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Fig. 4. 2D radiation pattern for the single
patch(@x-z plane, phi=0°)
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Fig. 5. 2D radiation pattem for the single patch(@y-z
plane, phi=90°)
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Fig. 6. A 4x4 patch X-band microstrip array antenna
simulation structure
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Fig. 7. S11 of the 4x4 patch X-band microstrip
array antenna
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Fig. 8. Efficiency of the 4x4 patch X-band microstrip
array antenna
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Fig. 9. 3D radiation pattern for the 2x1 patch X-band
microstrip array antenna
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Fig. 10. 2D radiation pattern for the 4x4 patch array
antenna(@x-z plane, phi=0°)
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Fig. 11. 2D radiation pattern for the 4x4 patch array
antenna(@y-z plane, phi=90°)
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Fig. 12. Manufactured 4x4 patch array antenna
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Fig. 13. Measured S—parameter for the 4x4 patch
array antenna

Gain plot

Fig. 14. Measured gain for the 4x4 patch array
antenna(@y-z, x-z plane)
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