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Design of highly isolated common aperture microstrip
antenna for L/S/C/X band

Huang Xinyuan, Jiang Kun,  Guo Qinggong
(College of Electronics and Information Engineering, Sichuan University, Chengdu 610065, China)

Abstract: For the first time, a highly isolated common aperture low-profile microstrip antenna is designed and
realized to work in four frequency bands —L/S/C/X, simultaneously. The overall structure is made by stacking
microstrip antennas of four bands from bottom to top according to the order of frequency from low to high, using
coaxial probes through the low-frequency radiation patch to form an over-hole to feed the high-frequency antenna and
using the lower-frequency antenna as the ground of the higher-frequency one in turn to improve the antenna index and
performance. Among them, each radiation patch of L/S/C band adopts the way of adding branches around a
rectangular radiation patch, which is conducive to impedance adjustment. The X band radiation patch is placed at the
top layer, and by slotting the rectangular patch, the radiation blocking to other bands is avoided. By adopting the
method of neutralizing line decoupling and orthogonally feeding, the gain in the four bands is finally realized as
6.85 dBi, 7.48 dBi, 6.13 dBi, and 6.62 dBi respectively. The isolation between each port is greater than 30 dB. The
antenna size is 85 mmx85 mmx9.07 mm. By means of the physical processing , the test results and simulation ones
match well, which verifies the validity and reliability of the design.
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Fig.2 L/S/C band schematic diagrams of antenna
B2 L/S/C B R
®1 REBEWMSE
Table 1 Parameters of fabricated antenna
G/mm G,/mm G3/mm P;/mm P,/mm P3/mm H;/mm Hy/mm
85 50 26 63.2 28.6 14.9 3 3
Hy/mm L/mm L,/mm Ly/mm W /mm W,/mm W3/mm
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Fig.3 X band schematic diagrams of antenna
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Table 2 Parameters of fabricated antenna

G,/mm Pymm Ly/mm Hy/mm W4/mm L/mm W, /mm
11 8 2.5 1.5 0.5 3.5 1.8
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(a) pattern test environment (b) S-parameter test environment
Fig. 4 Photos of fabricated antenna
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Fig. 5 S-parameters simulated and measured
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(c) isolation of port 3 from other ports (d) isolation of port 4 from other ports

Fig. 6 Isolation of ports
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Fig. 7 Patterns of yOz plane of antenna
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Fig. 8 Patterns of xOz plane of antenna
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Table 3 Comparison of performance for various antennas

antenna size band isolation/dB
Ref [4] 1.9420%1.9419x0.0829 C/X 15
Ref[11] 1.2619%1.2619%0.47 29 S/X 10
Ref[14] 0.87.19%0.8719x0.26.19 L/S/X 25
this work 0.3429%0.34.19%x0.04.2y L/S/C/X 30
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