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Design and Fabrication of a Module for Coupling Signal Cancellation between
Tx and Rx Antennas in FMCW Radar Systems

b
=l

0%
!

3t A -0l 0] B

Byeong-hak Park * Jae-Sub Han + Mi-lim Lee

2 o
FMCW #lo|th= &4l He U =41 U B e s EAH7] Witell $4 QFEIUZFE 41 FEHURE 24240
E pAEE AEE A7 B g gAY E STV A8 $AEE S Fold FA SEHVE FAEE AEY
ANE7 AAH ol= AEAZE 93 ADCY dynamic range 245 FE3ch wetA BAAYE 87 YA £
HIUE FAHE ASY A 3718 ol Ao w88t & =ndlAie AZHAS AAE f&l AZHAS AA
RES AAs otz 529y zﬂy{am,] o o]ix oz %ﬁs}gﬂ,\n, A8 ARE wgo g RES
MRS RES AZEIR T A 5Ad J3HS B 3 T Fapr

A A —5222 dBY] Als 7H) AsS
WS

2 AT 5 9oL A

A2
o
fu
o|N
oL
QL
82 %
uh

Abstract

Because FMCW radar has separate Tx and Rx antennas, coupling signals continuously leak from the Tx antenna to the Rx antenna.
If the transmission power is increased to extend the detection range, the coupling signal leakage to the Rx antenna increases, which
causes the dynamic range of the ADC for signal processing to be exceeded. Therefore, to extend the detection range, it is important
to reduce the magnitude of the coupling signal leaked to the Rx antenna. In this study, a coupling-signal cancellation module was
designed to remove the coupling signal. The performance of the analog circuit domain cancellation method was theoretically analyzed.
Based on the performance analysis results, the components were selected, and the module was manufactured. The performance test
results showed that the theoretical analysis and test results are consistent. In addition, the module achieved a maximum signal attenuation
performance of —52.22 dB at a single frequency, and it was experimentally proven that the 40 MHz LFM signal could be suppressed
by —20.4 dB when installed in an actual radar equipment.
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Component Designed value | Measurement value
Frequency Ku band Ku band
Pulse bandwidth
00 40
(MHz)
Suppression intensity
>20 Max. 204
(dB)
Time variation Possession Possession
Gain variation Possession Possession
Phase variation Possession Possession
Size (WXH~D) 30x05¢78 31.8x25%77.8
(')
Weight 500g under 123 g

om AA 24 A3 31.8x25x77.8 mm’ATh FAE 500
g ol3tZ Ao AA 4 A3 123 g0 7 SHH
Eit}.

. §sAE &1

—301]*1“ FMCW 1 13}01]*1 H‘*E sk $A17]

6H &8

49

A SR UL FAIRM Y 7k AZHAZE A
3y HdF ke 441 5ol LFIMEZE $41 459
AEH AT AA A5 NP YAtk A8 A=
TAFHTE 71F0E S B AeAEE A
Pat7] Aol FAIQtE UL FAIRMEIY 7F ASHANSE
AA $4373 U 317 Y BE £ A
29 9, A7IRkE S8 StV AEE 9
HAZE Adste] 714 g APsisich

I8 82 AZYNE AAREY ATAE FAEE
Uehdth AZYE 4359 A7 SH5 AZYAE
AARES] A& AA Aee Flshy] fsl $£41719]
239 LS B PR A AR Attt

19 95 7HdAIE 9 A AX 59 7] 2ol & (0 dBE T
© 5 A mE AZHNS AARES] N 23 7
EE 343 Aolrh 9147t 18009 W —52.22 dBY)
Ao 7 A BAoH VA 185.625°4 W —21.5 dB,

A
o
45 2 A sl

JEE BoloH VAt 185.625°Y u’H —17.37 dB,
—20.23 dBY] A5 7+ 7l=E Btk

a AAS 9 AAL B A7 z}OlE 2 dBZ ¥t

= 4 Ple S AEHNS AAREY] A 23 e

£ S48 Aolth 9P} 180°Y W —16.89 dBS] A%

Anechoic chambers

Antenna Equipment
Waveform
m Generator
RF
Feeding Coupli
Module S«;-a':g
Cancellation

jule

Signal Analyzer

i i
Module

J8 8. AEPANE AANRE 458 4=
Fig. 8. Coupling signal cancellation module performance
test bench.

1207



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

Coupling signal Cancellation module Output@0dB

= Calculated
-5 Measured

Suppression Intensity(dB)
Ll R s
o o o o

A
o

&n
a

o 50 100 150 200 250 300 350
Aqg(degree)

I8 9. el BE AZYNE AA BE 4% 54
A7) Aol7t 0 dBE ™)

Fig. 9. Coupling signal cancellation module performance mea-
surement about phase difference (magnitude differe-

nce@0 dB).

Coupling signal Cancellation module Output@1dB

Caleulated ||
Measured

Suppression Intensity(dB)

-20

o 50 100 150 200 250 300 350
Adgi(degree)

a8 10. S8Rl mE AZLNE AA BE A5 34
A7) Zel7k 1 dBY )

Fig. 10. Coupling signal cancellation module performance
measurement about phase difference(magnitude dif-
ference@!l dB).

) AwE Bon ARl 185625 w) —14.24 dB,
174375°94 ) —15.72 dB9] 215 7H) 7S Bt
9 9~ 117kA9] A2 HokS o A Ho=
o]iz% M:_q_ ‘[T/\}‘O]'L]' onﬂ :rL7].oﬂ}\1 ]gﬂ Mbiu}
O £ A%s Hole 77ko] Stk o= AR 3 A
0]719] 2Al ©@$l9] RMS Error7} 74 5o Yehd 232

1208

Coupling signal Cancellation module Output@2dB

Calculated
Measured
-

Suppression Intensity(dB)

] 50 100 150 200 250 300 350
Ap({degree)
J8 1. SRl mE ASYNE AA ZE s 34
AN A7) Apel7t 2 dBY ™)
Fig. 11. Coupling signal cancellation module performance
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ference@?2 dB).
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