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An SICL-based dual-feed circularly polarized cavity—backed patch antenna

ZHOU Yue, LIU Bing, WANG Weiwei, SUN Xingkai

(College of Electronic Information Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing Jiangsu 211106, China)

Abstract: A dual-feed circularly polarized patch antenna based on Substrate Integrated Coaxial
Line(SICL) feed is proposed. Dual-feed point method is utilized to realize circular polarization. With the
backed cavity, the antenna performance, for example, the bandwidth, the back lobe, the mutual coupling
and the structure miniaturization, has been improved. Simulation results show that the antenna can
achieve S;,<-10 dB(relative bandwidth is 28.8%@51 GHz) at 42.42~56.69 GHz, and the axial ratio is
less than 3 dB and the maximum gain is 8.9 dBi at 45.26~48.08 GHz.

Keywords: circularly polarized; dual-feed method; Substrate Integrated Coaxial Line(SICL);

patch antenna

[ #% {1 (Circular Polarization, CP)IF K& HAMEw, M6 242 0, Wk SEAa, EREas®d
ik TORGEAEAE N T BRI R 2 0 i R S I R IR e (B A AR 1 R R R DL U BRSBTS
fap ., (H B AT SEARAS , 3G a5 BT AR W AU, AR S, BROSRIR RS R e,
HHER T A, 3 4 Rl [R5l 26 (SICL) J& 78 5 F 4E Al 5 4% #4) (Substrate Integrated Waveguide, SIW)J:difi [ &
W — BB R e . T EB e st , BAMRE RS . IR ABAE . S5 RE . 5 TSR
Wi 38k A7 B A% BRI FRL 46 B (Printed Circuit Board , PCB) Ak ol LUIN T SZ 8, 36 & K FUAE Az p= 170

AR SCBAT T —Fp TAESR Sy 51 GHz JE v 88 1l 7] b 4 45tt vl id) [B AR A Bty I i R, R T BUAS A 3 55 LI
Wedl, @i @A AR, AALAR/N T RERSE, W THFE, B3 7R, em T AR

1 R&ZITESHEWEML DT
1.1 REWEHIEIT

B 1Az B A R RST 45 B, B 1@ b T2, B 1) 2R, B 1) MK . % Kk
AR e 2 )2 PCB T2, L F24&mACHIEE N 0.035 mm (AL, A FACH S B 4 0.254 mm [¥) Rogers 5880
(BIAEMIEDI N 0.000 9, S HLHECH 2.2), Kid )= HEEEH 0.1 mm Y Taconic FR-27(HAE M IEYIHy 0.03, 4 L
R 2.75)c RERSFSEANR 1 iR . B SICL fl 2 S ARZS G, 78 SICL I N SR L SRR A~ 15 e i, AHAR 1Y
PN i BB B R DU oy 2 — A, SR LR B AR A A IE A e, DT SE B R Ak o O PR TR SRy s SR, 3E
S AHE R, PR IES . ARG R R BN e, R m R TE I 25 . B A AR SR B
45°ff1, AN IR S, WUNEAIRFE, ¥ RREMN TAEW 9%

R BHA: 2020-12-18; 1EEIEHA: 2021-01-14




30 ABEH PSR TFERSRE 521 %

w
| I_eff |
o o 0 00000000
(e} [ J
[ ] [
[ [
o [
d
[ [ ] W w_eff ® P [
[ [
[ © il
. — sicl_w .
[ [
— 0 0 0o ( BN ]
[ B BN J l l [ BN
w_sicl
(a) top view (b) middle view
top metal layer A
H,=0.254 mm, Taconic TLY-5
bonding layer H,=0.1 mm, Taconic FR-27 | dielectric layer
H,=0.254 mm, Taconic TLY-5 /
underlying metal layer 0
(c) side view
Fig.1 Basic structure of the antenna
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Tablel Parameters of the antenna element(unit: mm)
w [ eff w_eff win_/ win_w patch_/ patch_w d sicl_w w_sicl via_d via_p
5.60 4.75 3.50 3.14 3.00 1.84 1.70 0.20 0.40 1.40 0.30 0.55
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Fig.10 Simulated return loss characteristics and Fig.11 Simulated axial ratio of the antenna Fig.12 Radiation pattern of the antenna at 51 GHz
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Table2 Comparison among reference antennas and this work

impedance bandwidth |S|,| <-10 dB axial ratio<-3 dB maximum gain/dBi
Ref.[9] 15.0%@12 GHz 4.30% 5.5
Ref[10] 10.5%@10 GHz 2.06% 5.2
this paper 28.8% @51 GHz 6.00% 8.9
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