THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. 2024 November, 35(11), 857 ~861.

http://dx.doi.org/10.5515/KJKIEES.2024.35.11.857
ISSN 1226-3133 (Print) - ISSN 2288-226X (Online)

Thinned 7|9t /|78 343 S/IC-HS wid stelvt AA 7y
Design Method of Shared Aperture S/C-Band Array Antenna Based on Thinned

o] &

[ R Y
o a =

rtok

LY g

Okl

Dong Hwan Lee * Tacyong Jeong - Keum Cheol Hwang

2 o

2 =rdAe HAs ¢rEES E&3 thinned W€ 719 74+ 1%33 SIC-th S wi g Qrelut AA WAE AlQre
ok AltE <t ve] 52 FukE Sl 3~3.2 GHzol W, G-t 92 6~6.4 GHz tleleolth @ Al AAE $135H
RF-35 2711 9] 713to] &&= om A7) 54 i gellA —10 dB o|s} YRAHAIFE BhEatgith 4 H ey o5& SIC-
el A 7kt 6.64 dBi, 6.65 dBig B/t ©Y HAAAE vFEFC R binary-GLPSO(genetic learning particle swarm
optimization) Y& 5S &-83to] thinned 719 7| +H 253 W ElUE AABIATE FAIFE S v g e U]
HPBW(half-power beamwidth)= 9°0]™ 215 C-th e wid <telve] B9E9E —20 dB FHEFH I

|

o

&=
=

o

Abstract

This paper proposes a design method for thinned array-based aperture-sharing antenna for S/C-band applications. The operating fre-
quencies of the proposed antenna are 3~3.2 GHz in the S band and 6~6.4 GHz in the C band. The single element design uses two
RF-35 substrates and achieves a reflection coefficient below —10 dB in the aforementioned operating bands. The measured antenna
gains are 6.64 and 6.65 dBi in S and C bands, respectively. To realize aperture sharing for the designed S/C-band single-radiating ele-
ment, a thinned array-based aperture-sharing array antenna is proposed using the binary genetic learning particle swarm optimization
(GLPSO) algorithm. The S-band array antenna of the transmitter shows a half-power beamwidth (HPBW) of 9°, and the sidelobe level
of the C-band array antenna of the receiver is —20 dB.
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Fig. 1. Structure of radiating element.

858

S11 (dB)

— S-band mea. — C-band mea.
--- S-band sim. --- C-band sim.

— C-band mea.
--- C-band sim.

— S-band mea.
--- S-band sim.

Realized gain (dBi)

S =N WAL ®

28 3.0 32 34 50 55 60 6570 29 30 3.1 3233 56 60 64 68

Fregeuncy (GHz) Fregeuncy (GHz)
(a) Si(SIC-Th ) (b) O1E(SIC-Th )
(@) Su (S/C-band) (b) Gain (S/C-band)

J8 2. A @ BEAF &7
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Table 1. Design parameters of a radiating element (unit: mm).
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Fig. 9. Pattern of beam scanning on proposed array antenna.

dBi, 21.1 dBiol®, 317} £15° 38X 2% 214 dBiolt}.
C-i v <t Ue] 75, AW ek A] o] 52 217
dBiolH, 917k £15° Z3A] o] 52 27} 214 dBi, 209
dBiol™ 7} £15° A o] 5 BT 21.5 dBiolt}. S/C-
o] i g otelu 25 thinned 718 2-&38ke] dukz el
Hl G ete| Yol v]&] FHEE &aA7F F0] o] 5o] At
= A%S Hot,

N2 E

B =RoAM s HAH3 4SS
AT F49 gty wig ekl A
t}. 3~3.2 GHz9} 6~6.4 GHz th <ol
-5 AAE o o] & Al&stal

=
4 aAE HReR HAH5 duES 238 thimed

747} 9° 2] HPBWSE —20 dB #9441 9
Ak mEbA AtE 718 & - A e 2 Aot
AP FHE WG dev AAN S8 5

1o



References

[11 V. K. Kothapud, V. Kumar, "Shared aperture antenna
technology for SAR: A review of the theory and applica-
tions," Journal of Engineering Science & Technology
Review, vol. 10, no. 3, pp. 41-54, Jun. 2017.

o] F o [(AFHAUT/A - AT FHA]

https://orcid.org/0000-0002-5834-1591

20201 29: Aty A7) F 8t
5 (F3Ah

2020 3€9~&A: AgAd s [
1AFEF I A - AT

[ 22O P vlEl gt e, S/l

L\Q:/L deteu, A8t daEE

%

R v & (B - A A
https://orcid.org/0000-0002-4779-937X

2018+ 29: FHtL Aukgstat (35
AR

20199 99~ Bl AzBeisE AR
NAFERES A - EY A

2018 1¥~2019'd 49¥: Keysight Tech
nologies Korea Ltd. Engineer

[F 2 Z0f s dstey 24, ZE

AY ey AAl, A3t daes

Thinned 718t A% 353 S/C-o wg el AA 719

[2] R. L. Haupt, Antenna Arrays: A Computational App-
roach, Hoboken, NJ, John Wiley & Sons, 2010.

[31Y. J. Gong, J. J. Li, Y. Zhou, Y. Li, H. S. H. Chung, and
Y. H. Shi, et al., "Genetic learning particle swarm opti-
mization," IEEE Transactions on Cybernetics, vol. 46,
no. 10, pp. 2277-2290, Oct. 2016.

g = A [Hodde/as]

https://orcid.org/0000-0002-8074-1137

2001 29: Fatrhotal Akt (3o
)

20039 29 S=AsEd A7) 9 AR
AF (FAM

2006 29: F=A3r1Ed A7) 2 AR
AT (Fsh

2006 1€~2008'd 7€ AAgH L 7

861



