BETHESERTE $15% HOK 20F oA HX 200415812

78w AR 2t F 0 e A B 9T

A Study on a Planar Array Antenna Design
with a Flat-Topped Radiation Pattern
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Abstract

In this paper, the design, fabrication and experiment on a planar array antenna with a flat-topped radiation pattern
for a mobile base station antenna were described. The current distribution of an antenna aperture, which is easily
realizable in a feeding network compared with the conventional one of sin(x)/x, was optimized for shaping a desired
flat-topped radiation pattern. The planar array antenna designed in this paper has a rectangular lattice and is composed
of array elements of 16:x8. Each radiating element, which is a microstrip element fed coaxially, has a linear vertical
polarization and the feed network which use a Wilkinson power divider and a 180° ring hybrid coupler as a base
element is designed. The flat-topped radiation pattern with 90° is shaped by 16 array elements with the element spacing
of 0.55 A, in the azimuth plane, and the normal radiation pattern with 10° is shaped by 8 array elements with the
element spacing of 0.65 A, in the elevation plane. Also, the planar array antenna is symmetrically divided into four
parts. It consists of one hundred-twenty-eight radiating elements, thirty-two 1-4 column dividers, four 1-8 row dividers
and one 1-4 input power divider.

In order to verify electrical performances of the planar array antenna proposed in this paper, the experimental
breadboard operated in the band of 1.92~2.17 GHz(IMT2000 band) was fabricated, and its experimental results were
a good agreement with simulation ones.
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Installation and beam coverage of planar array
antennas with a flat-topped radiation pattern.
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Table 1. Antenna specification with a flat-topped

beam pattern.
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Fig. 2. Amplitude and phase distributions of array
elements in the azimuth direction.
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Table 2. Design parameters of a 180° ring hybrid coupler element.

A7 W RH 1 RH 2 RH 3 RH4 .| RHS RH 6 RH 7
Z[W] 70.7 86.6 763 141.1 86.6 125.1 125.1
Z[W) 70.7 61.2 66.1 53.5 612 54.5 54.5
E\[deg] 90 90 90 9 90 90 90
Ey[deg] 90 90 90 90 90 90 90
E;[deg] 180 180 180 180 180 180 180
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Fig. 8. Breadboard of a fabricated 1-8 row divider.
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Table 3. Experimental calibration results of 1-8 row dividers,
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