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Design and Fabrication of a Vessel-Mounted X-Band Surveillance Antenna Unit
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Abstract

This paper presents the design and fabrication of a vessel-mounted X-band surveillance antenna unit. Thermal stability was ensured
using a water-cooled heat dissipation structure to accommodate the operational environment. The antenna was developed as an active
electronically scanned array to enable rapid and versatile beam steering. The spacing and arrangement of the radiating elements were
optimized to allow beam steering above 0.00° per side for omnidirectional detection. The antenna performance was verified through
near-field measurements. The effective isotropic radiated power exceeded 0.00 dBm, the gain-to-noise-temperature ratio exceeded 0.00
dB/K, and the beam steering angle exceeded 0.00°.
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Fig. 1. Shape of vessel-mounted X-band antenna unit.
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Fig. 2. Block diagram of vessel-mounted X-band antenna unit.
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28 3. BARARA AAGEH 2 ARE) 34
Fig. 3. Shape of designed and manufactured for array ra-
diator assembly.

(@) EALLRAZHA S-parameter A8 74
(a) Configuration of S-parameter measurement for array
radiator assembly

(b) BAZAZYA 2HAA A A
(b) Configuration of near-field measurement for array
radiator assembly

J8 4 BALAZYA A4 A% A2 AE 74
Fig. 4. Measurement configuration to verify the electrical
performance for array radiator assembly.
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Fig. 5. Measurement result of array radiator assembly.

W4 HAE XY B UAR 2A 2 A

oo Akt BEE AF dolE Sd2 gt
WA 8t FoA ok 02 dB F, Al °F0.25 dB
olst® S THAAE T MNE HARA Y
e 54 A A R E i de il £ 7,
T AW oiE A AAskE VA B2 A8e F
ol & F9d= Askink Ao 54 A= 9 S
o vrerd Ak

22 TRZEEA &AH & M=%

TREHA Y] 715 E85EE 19 63 2tk TREHAE
TREEZ RFAFHE, A9HE 2 AojREF LA HTH
TRZHA 9] Y4 FAF2 TREES RFFAZHAE 5
3 7} ¥ $4I RFAISE QA0 8 V58 SE5)7]
213+ HPA(high power amplifier), EAFLAZHAZHE Q)
7P A RF A28 Afs S3%3H7] 918 LNA(low
noise amplifier)t 708 A 943 o|5& 7hA & F
Qe WERTZE ALE AT AEE /015 7hE QA
oJgt A Aske A3 37| S ZHL 7} isolation &
HA g AAE ek RFAFEEE TREE A4
wo] RFAS #7] ¥ ZA¥ste 7152 "?533“3} A B
Te TREHAY 83 A4S xﬂ%’—‘é}‘—‘} 7]h* Ty st

TR Assembly

e Power
RE TR Medule
——o<
$ Beamformer IC  f4y c“:fl\?::'ﬂ"f
l“ﬂg
1| - RE
RE TR Module =t - Em
Beamformer IC  [1)
RF Power | iContral
o TR Module Boord | | Bosed | | Board
A =
— RF
1 —
RF TR Madule T o
—afT ]
Beamformer IC |':_

a8 6. TREHA 7IsE5%
Fig. 6. Block diagram of TR assembly.

987



THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. vol. 36, no. 10, October. 2025.

g HEste] Ay E8 45 ARAG:
1% 3875 %9 TREYA 24 270t &
Al %i‘%‘ 00.00 dBm ©]4}o|H, 4241 o5 3453 dB ©]A}

S o1 7 o

23 SHMOHELIYR| SE A & A
WirH o2 LA W B TP
How udrh 3A4E 727 WA geaAY BE
o) FA 9k FANS T2} BFHIL YAROE Q)
8 QHElVPEA] FAZE Soske ©Alo] AR Be0] =
o, gt A o] F g el TREHA S AR
B HIFH A A7 FAEHE S LEdte] FE4
£ A&tk g, BARME VA7) s SeA &
EHE AL 2Hdte] Ax371E Bl T FAEEe 2
2] g Al 58 TS HAY  JEF dith
W AAR ARy Sy ziue] e Hlon
# 1. TRX®EA 34 2%
Table 1. Measurement of TR assembly.
Component Design value Meas. result
TX output power >00.00 dBm >00.00 dBm
Pulse droop <0.5 dB <04 dB
RX gain >31.00 dB >34.53 dB
Noise figure <3.5 dB <3.1 dB
X
.pl?ase Possession Possession
varlation
RX
.pI.lase Possession Possession
varlation
. mag Possession Possession
variation
Beam cal. Possession Possession
Power consume <250 W <000 W
i xLxD
Size g‘:n ) | 00.0x00.0x00.0 | 00.0x00.0x00.0
Weight <000 g <000 g
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Fig. 10. Surveillance antenna unit near-field test.
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