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Abstract

The 16-port feed waveguide array with inductive walls analyzed by Galerkin's method of
moments are proposed for the DBS reception system mounted on vehicle. First of all, in order to
verify the validity of electromagnetic analysis and design for a z-junction feed waveguide, it is
designed and fabricated at DBS band. The measurement results of a z—junction feed waveguide
agree well with the theoretical ones. Based on this design method, an array design for WR-90
standard waveguide is conducted. Since the width of a x-junction feed WR~90 standard waveguide
is larger than a guided wave length in an array design, the difference of amplitude and phase of
8-port array are calculated 2.3 dB and 62 degrees, respectively. The bandwidth with return loss of
-20 dB below is about 220 MHz and it doesn't satisfy DBS band. To solve this problem, we propose
a novel design that the width of a 7 —junction feed waveguide equals to a guided wave length. By
the proposed novel design for 8-port feed waveguide array, the difference of amplitude and phase
are decreased 1 dB and 13 degrees, respectively. The broad bandwidth of 700 MHz is also realized.
The size of 16-port waveguide array compared with WR-90 array is reduced about 10 cm. The
measured antenna gain for the fabricated 16-port feed waveguide array is observed 24 dBi above
at DBS band.
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Table 1. Parameters for design and fabrication
of a r-junction.
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Fig. 3. The picture of practically fabricated =
—junction feed waveguide.
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