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Design and Implementation of Wideband Dual-Polarization Radiator for
Satellite Synthetic Aperture Radar Applications
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Abstract

This paper describes the development of a wideband dual-polarization radiator for satellite synthetic aperture radar (SAR). A
dual-polarization radiator with wideband and high-directivity characteristics was designed for application in an active phased-array
antenna for satellite SAR. The elevation array spacing was designed by considering the electrical beam steering function, and the
dual-polarization radiator was designed within the elevation array spacing. In addition, metallic materials and white paint were applied
so that the radiator can be used as a heat-dissipating structure. The space environment, materials, parts, and manufacturing processes
were considered. Finally, the electrical performance was verified via active return loss and near field tests. It was confirmed that the
developed radiator assembly satisfies the development requirements of a bandwidth of 12.2 % or more, dual polarization, directivity
of 00.0 dBi or more, beamwidth of 0.00° + 0.00°, side lobe level of —OO dB or less, cross polarization level of —OO dB or
less, and elevation beam steering range of +O0°.

Key words: (Synthetic Aperture Radar) SAR, Satellite, Dual-Polarization Radiator

I.M B AR 7 24 & T4 wAbE A E FAlste] 94
= AAske Alz"eltt Fed 3 dEA AR s
9179 SAR(synthetic aperture radar)= | =AM A] HIALE o|g3le] TA AUE T3 ny] 29 S22/}

o] A& 20219 AR(EAAEA)S ALeE /e TATAY ALE wol £ AT Y(KRIT-CT-21-029).
LIGY 2~ 9(LIG Nex1 Co., Ltd)

- Manuscript received July 10, 2025 ; Revised July 25, 2025 ; Accepted August 12, 2025. (ID No. 20250710-065)

+ Corresponding Author: Jongmin Park (e-mail: jongmin.park2@lignex1.com)

(© Copyright The Korean Institute of Electromagnetic Engineering and Science. This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial 1117
License (http://creativecommons.org/licenses/by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. vol. 36, no. 12, December. 2025.

P8, BA, B S /PREst wute] Aol 94
Qg % ol FAHE % Aok HUGOR Yol G

%
A 7
TSX(TerraSAR-X) 2 TDX(TanDEM-X)¢] 7%, At} &l
e I m FEoH, $5 A4< SAR-Luped] 73 A
HAEE 0.5 m oIt oA i 914 SARS]
A A EAA 559 45, HAd ST | m FFolH,
WAL d g 4 A9 EAH AL 650 AT
T O P AR 94 g
Ao I8 ke 41
& 750 8Hrh

9179 SARE QHUE EALAzLe] o whe) vhabat

el F5AuE ey Fe 2 EEE FA
bAbgt Qe U AR O] Al E dEfste] 703 ¢
S 7RIt B g4 FE B uE FA4s
A Yx2F 715l Thssintl w2 5
U A3 A g e T S50
W 59 dme Ade 7

WA H5E 54

{0 O\wr’ (:]I

ol
£

o o ox
= N

ol
=

oft hu & x g

X
=
A,
&
)

=i

b
i

- &
[
N
)
a2
EN
o% o
Y

32,
25
s

o
of
ol
s
g r
Ho
oo
L
N
3
olr
-oly
o
m ©
£
%o,
&
Ku)
z3
=
ofo
=t

42 off © mwx 1@ 4o off o L O
& o
N =9

=

rie

N I

Mo [
X
ofN
K
s
rir
i
X
o T
3:9‘
ful

do
o,
=
e
-0,

=

>~

>

B!

O

&

T

o

=

ne

zj

2

N

b

rr

= N &L oft

e
>
B
D3
FX
ot
2l
w2
p)
)
2
2
i
ol
£
R
Ry
ol
32
o ol
ol N off

of e YA ET AT A HHS
o9 549 BEataas Estgich

fr.
ol
&

I. SALR 27

2y
oo
ol
2
fd
4
o
e
=)
s
>
[
N
rl
o}
2
a
=%
g
o

1118

NAAAAAAAY
LLLLL LY L)

() BARAARZ YA
(a) Radiator assembly
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Fig. 1. Configuration of radiator assembly.
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Fig. 2. Configuration of radiator feeder.
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Table 1. Radiator assembly requirements.

Item Requirement
Bandwidth >12.2 %
Polarization dual polarization

Directivity >00.0 dBi @ center frequency

elevation: 0.0°+0.0° @ center frequency

B idth .
cam wid azimuth: 0.0°£0.0° @ center frequency

Sidelobe level <—00 dB @ center frequency

Beam steering +00°, elevation

<—00 dB @ center frequency, in beam

Cross polarization

width
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Table 2. Radiator components, materials and process mana-

gement.

Item Parts, Materials, Processes
Connector R232561050
Aluminum A6061-T651

Copper C10200

Foam RF-3720

Brazing Brazing process certification
White paint White paint process certification

Coating Already certified process
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Table 3. Radiator verification method.

Item Verification
Bandwidth Active return loss test
Polarization
Directivity
Beam width

Near field test

Sidelobe level

Beam steering

Cross polarization
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Fig. 7. Active return loss measured results.
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center frequency).
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