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Fig. 1 Block diagram of digital correlator
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Fig. 3 Diagram of software configuration timing
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Fig. 4 Block diagram of data flow in FPGA
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Fig. 5 Block diagram of digital correlation
calculation in FPGA
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Fig. 6 Diagram of state machine controlling flow
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Design of Twenty-four Channels Digital Correlation

in Synthetic Aperture Radiometer
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Abstract: The synthetic aperture radiometer needs to complete correlations of many different channels. To

solve the problem that the correlator unit of synthetic aperture radiometer is becoming so complex that it is

not convenient for the implementation of spaceborne radiometer,a novelty design of digital correlator is

given. Digital correlator is the main part of the synthetic aperture radiometer. The technology of new FP-

GA-Virtex5 and twelve high-speed analog-digital converter AD9287 is used to complete correlation of

twenty-four polarization channels at 100 MHz sampling rate with 8 bit resolution. All the self- and cross-

correlation calculations are processed at the same time in FPGA. The program can be easily erased to

change the important parameters such as integration time. Structure of the system, interface circuit and

software method are introduced in detail. The problem of bulk, power and complex correlation are all

solved. Novel correlator with more sampling rate and more resolution can be designed based on the tem-

plate given in the paper.

Key words: Synthetic aperture radiometer; FPGA ; High-speed ADC;Digital correlation; Down sampling



