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AR 522k H™ GPS wj @ <tEly AA
Design of an Anti-Jamming Five-Element Planar GPS Array Antenna
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Abstract

This paper describes the design and analysis of five-element planar array antenna of an anti-jamming satellite navigation system.
We propose a design of multi-layer patch antenna for Global Positioning System(GPS) Li/L, dual bands. The proposed antenna has
two ports feeding network with a hybrid chip coupler for a broad bandwidth with Right-Handed Circular Polarization(RHCP). The
measurement results show the bore-sight gains of 1.10 dBic(Z;) and 0.37 dBic(L,) for the center element. The bore-sight gains of an
edge element are 0.99 dBic(L;) and —0.57 dBic(L,). At a fixed elevation angle of 30°, antennas show average gains of —2.08 dBic
(Ly) and —5.33 dBic(L,) for the center element, and average gains of —0.40 dBic(L;) and —2.09 dBic(L,) for the edge elements. The
results demonstrate that the proposed array antenna is suitable for anti-jamming applications.
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Fig. 1. Top layer configuration(L; band patch).
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. Middle layer configuration(L, band patch).
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Fig. 3. Bottom layer configuration(coupler board).
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Fig. 4. Side configuration(multi-layer structure).
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Table 1. Optimized design parameters of a single element.

x(mm) x,(mm) yi(mm) yo(mm) | wi(mm)
—83 34 6.3 8.0 32.1
wy(mm) | wiy(mm) | Jy(mm) hp(mm) hy(mm)
39.5 50.0 3.14 3.14 1.0
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Fig. 5. Reflection coefficient of a single element.
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Fig. 6. Bore-sight gain of a single element.
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Fig. 7. Design configuration of the array antenna.

J8 8. WE ey AR &4
Fig. 8. Manufactured configuration of the array antenna.
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Table 2. Bore-side gain of the center antenna.
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Table 3. Bore-side gain of the edge antenna.
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Fig. 9. Bore-sight gain of the center antenna.
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Fig. 10. Bore-sight gain of an edge antenna.
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Fig. 11. Axial ratio of the center antenna.
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Fig. 13. Radiation pattern of the center antenna at yz-plane
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Fig. 12. Radiation pattern of the center antenna at xz-plane
(L, band).
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Fig. 14. Radiation pattern of the center antenna at xz-plane
(L, band).
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Fig. 15. Radiation pattern of the center antenna at yz-plane(L,
band).
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Fig. 17. Radiation pattern of an edge antenna at yz-plane
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Fig. 18. Radiation pattern of an edge antenna at xz-plane
(L, band).
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Fig. 19. Radiation pattern of an edge antenna at yz-plane

(L, band).

a7zt A 9] WAL si’e] L [, HY BF e
ZHete A8 Fgelssith 19 205H 237K 5 17t
30°, THAl el 9=60°014] o] 5o YA A Felstsl e
H, L L Y T 2 SHAH U] SA G A& 0
A AFE I 0=60°c4 o] 52 Felsl= o
= GPS 940 e 6~77 A= YA5te] 94 3l
F2)8l7] WEolth A GPS Ty FAIQH Y= guky
S8 —35 dBicY °|5 SAS Zteth AT WiEE <l
3t A dalel 23R A% T AL A5 E

sl WEA T2i5olok Juh
T9 20, 18 218 247 FAEY 1,3 L, veel 4

T8 20. 9=60°14 FFereivke] WA SHE(E, )
Fig. 20. Radiation pattern of the center antenna at 6=60°
(L, band).
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Fig. 21. Radiation pattern of the center antenna at 6=60°
(L, band).
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Table 4. Gain of the center antenna at @ =60°.
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Table 5. Gain of an edge antenna at 6 =60°.
Ly(1,575.42 MHz) 1,(1,227.6 MHz)
B Bt EP At
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Fig. 22. Radiation pattern of an edge antenna at 0=60°(L,
band).
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Fig. 23. Radiation pattern of an edge antenna at 6=60°(L,
band).
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Table 6. Mutual coupling between the center antenna and ed-
ge antennas.

S21 S}l S4l SSI
Li(1,57542 MHz) | —23.11 | —23.92 | —23.68 | —19.66
1,(1,227.6 MHz) | —21.55 | —1929 | —27.72 | —19.61
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