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A Hadamard Matrix Feed Network for a Dual-Beam Forming
Array Antenna
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Abstract

We propose a novel 4x4 Hadamard matrix feed network for a 4x1 array antenna to form a dual beam. If each ele-
ment of the array is excited following the elements in a row of the Hadamard matrix, a two-lobed antenna beam can
be obtained. The angle between the two lobes can be controlled. The Hadamard matrix feed network consists of four
90° hybrids, a crossover and four 90° phase shifters. The array, including the Hadamard matrix feed network, was
fabricated on a microstip structure. The measured beam directions of the two lobes are 0°, £15°, £33°, £45° depending
on the choice of the input port of the feed network.
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Fig. 1. The antenna space and the exciting conditions.
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Fig. 2. The ideal radiation patterns.
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Fig. 3. Feed network structure.
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Table 1. Outputs for the 2x2 Hadamard matrix feed

network.
2x2 Out 1 Out 2
Port 1 1 1
Port 2 1 -1

H 2. 4x4 Hadamard 8 &8 729 29 3
Table 2. Outputs for the 4x4 Hadamard matrix feed

network.
4x4 Out | Out 2 Out 3 Out 4
Port 1 1 t 1 1
Port 2 1 1 -1 ~1
Port 3 1 -1 i -1
Port 4 1 -1 -1 1
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Fig. 4. Fabricated a microstrip array antenna including
the Hadamard matrix feed network for the 10
GHz, where the antenna elements is spaced
by 0.51 and its length is 9.7 mm and its wid-
th is 10 mm.
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Fig. 5. Measured Sy of the fabricated array antenna
at the four input ports.
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Fig. 6. Simulated and measured radiation patterns of
the fabricated array antenna in the H-plane(x-
z plane} at the four input ports.
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