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A Multi-constellations Compatibly Anti-narrowband-jamming ASIC Design on Satellite Navigation
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Abstract: In view of the characteristics of its own, the power of satellite navigation signal is very weak when it reaches the
ground after long distance travel. It is vulnerable to be interfered by the same-frequency narrowband signal. The paper shows
a design scheme which can satisfy a kind of multi-constellations such as Beidou, GPS, compatibly anti-narrowband-jam-
ming ASIC. It also shows a scheme which integrates A/D conversion, anti-interference processing into a signal chip. It is
feasible to directly replace the original A/D chip of terminals and realize the function of anti-jamming. The paper shows an
algorithm that can adapt to the different systems of satellite navigation. At the same time, a kind of accurate, low power
jamming detection strategy is put forward. It can start anti-jamming processing in due course and hold the lowest power con-
sumption when the chip is at work. Thus, it can meet the needs of the small, low power consumption satellite terminals
such as the handheld devices, on-board equipment and so on. After the test, the chip can realize the anti-jamming, which
indicates JSR (jamming to signal ratio) above 60dB, at B1, B3 frequency points of Beidou and L1 frequency point of
GPS, and realize anti-narrowband-jamming, which indicates JSR above 55dB, at S frequency point of Beidou. The largest
power consumption is less than 260mW, when the chip can make dual work at the same time.
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Fig.1 Satellite navigation anti-jamming ASIC structure
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Fig.2 Chip application mode
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Fig. 3 Schematic of adaptive anti-interference
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Fig. 4 Anti-jamming frequency response
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Fig. 5 Interference detection and FFT structure
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Fig. 6 When interference is 60 dB,

the result of interference detection
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Fig.7 Chip design layout
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Fig. 8 Anti-interference ASIC and AD9288
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Fig. 9 ASIC test environment
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