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Beam-Splitting Design of an 8x8 Patch Array Antenna Using a Multiport
Magic-T Feed Structure
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Abstract

This paper proposes the design of an 8x8 patch array beam-splitting antenna employing a Magic-T feeding structure for multiports.
The proposed antenna achieves in-phase and out-of-phase excitations among four subarrays without using an additional phase-control
circuit, enabling the radiation of one, two, or four beams according to the selected feed port. An optimized array configuration was
adopted to suppress the increase in transmission loss, interport coupling, and radiation performance degradation that can occur in an
8x8 array. The measured reflection coefficient was less than —15 dB at the design center frequency, and the interport isolation was
maintained below —30 dB over the operating band. The measured peak gains for Ports 1, 2, and 3 were 19.41, 12.78, and 20.74 dBi,
respectively. By introducing a slot line into the microstrip feed network for phase control, clear beam splitting was achieved without
the structural modification of the 8x8 radiating array.
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Table 1. Design parameters.

Parameter Value (mm) Parameter Value (mm)
R L5 l15 12.1
R, 0.86 15 54.85
R, 0.4 Iy 63.5
A 2.7 15 3.1
[, 2372 g 2.8
[y 45.6 17 32
ly 3.1 Iy 54
ls 46 Wy 6.4
lg 6.2 Dy 14.6
l; 354 slot, 21.8
lg 46 slot, 36.4
ly 19.8 slot, 42
Iy 45 slot, 77.6
Iy 13.6

OJARZEY 2l AR dFHA AFE e
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Fig. 2. Magic-T multi port feed structure.
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