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Transmit-Beam Broadening Method of Active Array Radar
Using Binary Phase Tapering
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Abstract

In this paper, we propose a transmit-beam broadening method for an active array radar using binary phase modulation. A wide beam
was obtained by optimizing only the binary phase value. This method was confirmed and verified through formulation. Applying the
proposed formula, it was verified that the beamwidth increased 2.1 times compared to the narrow beamwidth while increasing the number
of outphase elements. It was confirmed that the EIRP increased compared with the aperture size with the same gain as the proposed
method. The modulated beam, twice as wide as the narrow beam, was designed using 1,814 elements, and the results were verified.
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Fig. 1. Proposed active phased array radar structure.
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Fig. 2. Phase distribution depending on elements.
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Table 1. Calculated result of beamwidth by number of

elements.

Number of outphase |Calculated result| Calculated result | Ratio
elements (M) of (1) (A) of (4) (B) (A/B)

0 1.0669° 1.0687° 1
2 1.1654° 1.1616° 1.003
4 1.3010° 1.2722° 1.022
6 1.4990° 1.4062° 1.066
8 1.7992° 1.5716° 1.144
10 2.2178° 1.7811° 1.245
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Fig. 4. EIRP depending on gain.
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Fig. 5. Phase tapering of antenna aperture.
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Fig. 6. 2D radiation pattern.
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