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F-Scan Antenna System Design and Performance Analysis for High-Resolution
and Wide-Swath Next-Generation SAR Satellites
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Abstract

This paper presents the design of an antenna system for F-Scan implementation, enabling high resolution and wide swath (HRWS)
capabilities for next-generation SAR satellites. The proposed phased array antenna consists of sub-arrays, each comprising a 1x24 du-
al-polarized slotted array waveguide antenna with a bandwidth of 1.5 GHz in the X-band. The wide swath width in the F-Scan technique
is achieved by enhancing beam squint through phase shifters and true time delay lines (TTDLs) at the maximum electronic beam steering
angle along the elevation plane. Beam performance analysis results indicate that the proposed F-Scan antenna system achieves a reso-
lution of 1 m and a swath width of OO km at a 45° incidence angle on the target mission orbit.
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Fig. 3. F-Scan SAR antenna system structure.
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