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Cavity-Backed Patch Antenna with Coaxial Line Band-Pass Filter
for Nonlinear Radar Receiver
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Abstract

This paper proposes a cavity-backed patch antenna with a coaxial line band-pass filter for nonlinear radar applications. The proposed
antenna operates within the frequency range of 6~6.4 GHz. A seventh-order Chebyshev low-pass filter is incorporated within the coaxial
line feed of the cavity-backed patch antenna, and a planar dielectric structure is added in series to achieve a band-pass filter with a
suppression of approximately —32 dB in the 3~3.2 GHz range. The measured maximum gain in the operating frequency range and
suppression band are 6.03 dBi and —51.81 dBi, respectively. This represents a suppression level of approximately 36.7 dB compared

to the unfiltered maximum gain of —13.05 dBi.

Key words: Nonlinear Radar Receiver, Coaxial Line Band-Pass Filter, Cavity-Backed Patch Antenna

LM 2 gA sk HEA Holth A2uE gel 9 A%

o] AR5 AR F g O 5 ERAE o

ARt A4 gulel AR sl A 7] AA A PAEE T2 AEE S GG
£ nxsh NEE olgdte] SHE A4 PIE BAE WAL BEI WP RS RCSE 23 FAIIE
Sdolt NadoR) BHORNE MARE A5S  S43E 32 BuEd 22 Y 228 A¥T 4 3

Fo] A& 20243 A ¥

PSR AR OR Fiatd P

AL o} 28wl

B AR 717 7 H 3 8 FH(Department of Electrical and Computer Engineering, Sungkyunkwan University)

1.4 ‘i}/\}%@?}@(https.//0r01d.org/0000—0001—8771—6615), 2: 4.

3: 2 3 5(https://orcid.org/0000-0002-8074-1137)

BHALE 33214 (https:/forcid.org/0000-0002-4779-937X),

- Manuscript received September 3, 2024 ; Revised September 15, 2024 ; Accepted October 4, 2024. (ID No. 20240903-089)
- Corresponding Author: Keum Cheol Hwang (e-mail: khwang@skku.edu)

(© 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

SR A EAR 9(No.912902601).

951

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. 35, no. 11, November. 2024.

= A g 2y, A Qe EAlshe £4
U2 5E WAL AS7E FAgME YR §99E A5
FAT WO S5ate] Bl Al oal dA g v
AZ7F 24 B2 Al E3kE 712 F Stk olg e &
e FE3t7] 9180 RF frontend Toll o &3 ZH
g ASHeEN & T UlY o9 AT dAE

A E}.

29 1@ AR 99Es A 3 9y AYER
WS AS A8 olste] Lol 2 A 4 Y
B2 A3 M8 ARAGL JEol ATE T4 3 5
AR A G 5 A0H, S IULE P A%
H2e 3% 98 AgEz Qo] $e duuas 2
S ASAEY A% 9Y ANARL Aol 77 A
o8 £AHOT WHIE YHOE AGY YU2E
FAYOEA 13 0% 2] 48 AGEs §E A
AR BEEE FHE A B3 BHE S

Y

Z, Ziw  Zug Ziw  Zug Lo Zuw Z, Z,

@ AT A%ds A 23} P
(a) Stepped-impedance low-pass filter
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Fig. 1. Diagram of the low-pass filter structure.
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Table 1. g-value of 7" Chebyshev response.
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Fig. 2. Geometry of the proposed band-pass filter.
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Table 2. Design parameters of band-pass filter (unit: mm).
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Fig. 3. Frequency response of proposed low-pass and band-
pass filter.
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Fig. 4. Geometry of proposed cavity-backed patch antenna
with band-pass filter.

cavity-backed I 2]

# 3. U9 F3 FHAAY cavity-backed A SHE|L}
AA st E (49 mm)
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Fig. 5. fabricated filtering antenna.
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Fig. 6. Simulated and measured results of filtering antenna.
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Fig. 7. Measured peak gain (with/without filter).
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Fig. 8. Measured and simulated radiation pattern.
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