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Design of C/X dual band and dual circularly polarized
shared-aperture microstrip antenna

Yao Daibo,  Yang Xuan,  Guo Qinggong
(College of Electronics and Information Engineering, Sichuan University, Chengdu 610065, China)

Abstract: A dual band dual circularly polarized shared-aperture microstrip antenna is designed and fabricated,
which can operate in the dual circular polarization mode in the C/X band, and the aperture utilization rate of the
antenna is effectively improved. The parasitic structure and the L-shaped probe are applied to improve the impedance
bandwidth. The shared aperture design is realized by placing the X-band antenna in the gap of the C-band antenna. The
good cross-polarization ratio is realized by the symmetrical inversed phase feeding technique. The measurement
results show that the impedance bandwidth and 3 dB axial ratio bandwidth of C-band are greater than 23% and 17%,
respectively. The impedance bandwidth and 3 dB axial ratio bandwidth of X-band are greater than 28% and 18%
respectively. The cross-polarization ratio at the test frequency points is greater than 25 dB.
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Fig. 1 C-band antenna element Fig.2 X-band antenna element
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Table 1 Dimensions of C/X band antenna element (mm)
Ly Ly Ly Ly Ly Ly Ly, Ly, Ly
6.4 8.6 11 59 8.1 10.5 7.1 5.6 8.5
Wy Weo W Wi Wea W3 dye R R,
34 2.8 2 2.8 2.6 1.8 15.2 0.6 1
w W, L W Ly, W, R
1.1 0.36 4 0.4 1.6 10.5 0.2
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(a) top view (b) side view
Fig. 3 Structure of antenna array
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Table 2 Dimensions of antenna array (mm)
h hy h3 hy hs he hy hg L d, dyx
0.5 1.5 0.5 1 2 0.5 2 0.5 100 40 23
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Fig. 4 Feed network of the antenna
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(a) S-parameter test (b) fabricated antenna (c) radiation pattern test

Fig. 5 Antenna and test environment
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Fig. 6 Simulated and measured S-parameter
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Fig. 8 Radiation pattern at 5.4 GHz of C-band
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Fig. 9 Radiation pattern at 9.4 GHz of X-band
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Table 3 Comparison with other dual-band dual circularly polarized antennas
antennas bands  polarization  impedance bandwidth/% 3 dB AR bandwidth/%  gain/dBi  aperture efficiency/% size/l
Ref[8] X/Ku RHCP/LHCP 8.3/18.9 14.2/14.9 17.5/18.3 52.2/31.8 2.25%2.25%0.02
Ref [9] C/X  LHCP/RHCP 21.0/21.2 13.2/12.8 14.5/17.5 59.4/55.6 1.83x1.83%0.08
Ref[10] S/C  RHCP/LHCP 20.4/12.6 16.6/5.7 1.9/1.3 - 0.30%0.30%0.01
. LHCP/RHCP; 23.3/25.9; 17.7/19.0; 13.7/13.7; 57.6/57.6;
this work  C/X 1.62x1.62%0.14
LHCP/RHCP 28.6/28.7 19.8/18.7 12.3/12.9 45.5/52.2
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