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Design and fabrication of Ultra-Wide-Bandwidth SAR
Tranceiver to obtain Ultra-High Resolution Image
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Abstract In this paper, we designed and manufactured an ultra-wide band X-band SAR transceiver to
implement HRWS. The manufactured transceiver is designed to operate at a bandwidth of 1500MHz,
which results in a distance resolution performance of approximately 26cm at 67degrees incidence angle.
To improve IRF performance, which is a performance indicator of wideband SAR signals, pre-distortion
was performed for nonlinear distortion. Through predistortion, the PSLR value could be improved -
13.13dB and -9.47 ISLR. To verify the de-chirp performance, a wide chirp signal was applied to the
receiver's input and local signal. As a results, the —13.5dB PSLR value was confirmed through direct
mixing of the chirp signal at the receiver. Through the developed ultra-wideband SAR transceiver
technology, it is possible to achieve distance resolution of several tens of centimeters, and it is
confirmed that not only direct receiving of wideband chirp signal but also de-chirp signal receiving by

mixing wide chirp signal.
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Fig. 1. Satellite grazing angle and spherical earth geometry

Real Antenna Range Resolution vs. Grazing Angles

67 deg

Ground Range Resolution (m)

600 MHz BW
———800 MHzBW.

1200 MHz BW
———1500 WHz BW.

40 45 50 55 60 65 70 75 80 85
Grazing Angle (deg)

I 2. 94 565kn EO0AM CHEZO| M2 HEsHAE
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Fig. 3. Ultra wide bandwidth SAR transceiver
configuration
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Fig. 8. Tx waveform and IRF performance after PD
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