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Wideband Chirp Waveform Generation and
Error Compensation Using Multi-DDS
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ABSTRACT

The synthetic aperture radar (SAR) is being widely used in worldwide because it uses microwaves and can
acquire high-resolution images regardless of the weather condition. The resolution is an important indicator when
the observation purpose is surveillance and monitoring object. In case of X-band SAR, it can distinguish a few
cm. However, because high-resolution SAR is limited systemic limitations and composed expensive components,
it is hard for the private level to produce. In this paper, we implement wideband chirp waveform using multiple
direct digital synthesizers (Multi-DDS) and propose the method to distortion compensation of the waveform that
may occur during digital analog transformation. The targeted wideband chirp waveform were output using four
direct digital synthesizers and multiplexer and only one quarter of a clock over the existing clock at the FPGA.
We confirmed wideband chirp waveform using Simulink, and then phase error was compensated through block

diagram and code debugging.
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Fig. 1. Chirp waveform
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T2 2. Simulink %3, 1 data ($]), Q data (°}2H)
Fig. 2. Simulink output, I data (above), Q data (below)
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Table 1. Simulink parameter for chirp waveform
generation.

Value Unit
Pulse width 10 1S
Bandwidth 500 MHz
Resolution 30 cn
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Fig. 3. Block diagram for error compensation
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02! 4. 237} ®AE Simulink 3, 1 data ($]), Q data (o}<l)
Fig. 4. Error compensated Simulink output, I data (above), Q data (below)
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Fig. 8. Chirp waveform using hardware, I data (above),
Q data (below)
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PSS | To tune the phase (0~3.5 clock) 0 clock

OCDS| To divide the DSP clock frequency| 8 or 16
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