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Design of substrate integrated waveguide dual polarized multibeam antenna

ZHANG Yan, CHEN Fei, SONG Zhe

(School of Information Science and Engineering, Southeast University, Nanjing Jiangsu 210096, China)

Abstract: A dual polarized multibeam antenna based on substrate integrated waveguide technology is
proposed, which utilizes Butler matrix as the beamforming network to excite pairs of orthogonal radiating
slots, forming dual polarization multi-beam radiations. To configure the exciting signals of orthogonal slots
as in-phase or out-of-phase, dual polarized co-beam or independent-beam can be achieved accordingly,
which can be adopted in different wireless communication scenarios, through space beam diversity or
polarization diversity scheme, to enhance wireless communication capacity. Finally, a prototype of dual
polarized independent-multibeam antenna is implemented at X-band by using substrate integrated
waveguide technology. Simulation results show that the developed antenna has an impedance bandwidth of
9.64-10.25 GHz; and by exciting four input ports of the antenna, four dual-polarized independent beams
are achieved accordingly with the gain about 14 dBi, which verifies the proposed design concept and
method.
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Fig.1 Butler matrix network and its performance
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Fig. 4 Structures and functions of substrate integrated waveguide dual polarized independent multibeam antenna
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Fig.5 Parameters of substrate integrated waveguide dual polarized independent multibeam antenna
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Table2 Optimized parameters for substrate integrated waveguide dual polarized independent multibeam antenna
Wsw/mm — Weo/mm  La/mm We/mm Le/mm Wea/mm Laa/mm  We/mm Le/mm  Wes/mm Les/mm T./mm

13.2 24.18 16.65 20.2 30 254 375 24.18 16.65 24.18 16.65 3.5
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6 8 4.5 11.15 21.15 3 4.5 315 19.8 25.65 27 33
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ds/mm ps/mm KJ/mm D,/mm X/mm Y. /mm Spy/mm dis/mm XJ/mm YJ/mm Wyo/mm  Lge/mm
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Fig.7 Simulated radiation patterns of substrate integrated waveguide dual polarized independent
multibeam antenna(unit:dBi,black and red lines indicate different polarizations.)
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