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Design and Fabrication of Broadband Stacked Patch Array Antennas
for Small Satellite SAR Applications
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Abstract

This study proposed the design and fabrication of a broadband patch array antenna tailored for small satellite synthetic aperture radar
(SAR) applications. Considering its application to clustered small satellite SAR systems, the antenna was designed in a flat-panel
configuration with single polarization and optimized for lightweight, broadband, and high-gain characteristics. The element spacing was
optimized to enable electronic beam steering toward high elevation angles. A hybrid series-parallel feeding structure was adopted to enable
a compact azimuthal array configuration within a limited surface area. In addition, a stacked structure was employed to achieve a
broadband performance. The measurement results showed that the antenna achieved an impedance bandwidth of approximately 12 %.
The radiation patterns were validated using near-field measurements.
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Fig. 1. Radiating element design and simulation results.
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(a) Components for antenna fabrication(8%32) and fabricated

structure of the antenna (32x32)
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Fig. 2. Antenna structure and simulation pattern results.
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Table 1. Simulation results with and without mounting holes.
Simulation | Simulation | Directivity | Beamwidth | Sidelobe
model tool (dBi) ©) level (dB)
With CST 283 6.5 —115
mounting
h Array factor| 2831 6.57 —11.18
oles
Without CST 28.5 6.7 —13.1
mounting
h Array factor|  28.5 6.71 —13.13
oles
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