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Abstract

Based on the UM220IIIN double system receiver and FPGA, a clock source of the Beidou or GPS
second pulse high stability is designed in this paper. Two UM220IIIN receive the second pulse of
Beidou satellite and GPS, inputting to the cyclone IV chip of FPGA, and then it is first to judge the
validity of the second pulse signal of Beidou and GPS. If the two second pulses are valid, they were
carried out by the high frequency count in 10 seconds, and counting is based on the use of FPGA
internal own high-frequency clock; if only one way is valid, only the effective second pulse is
counted. Then calculating the mean and variance of the count in 10 seconds, the best second pulse
or the effective branch of the second pulse is output by comparing the variance of the second pulse.
If the second pulse of Beidou satellite and GPS are invalid and the use of FPGA internal clock and
historical data predict next output cycle of the second pulse, the system can continue to output
high precision of the second pulse as a clock source.
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Figure 1. General scheme of high stable clock source
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Figure 2. State transition diagram of receiver module
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Figure 3. State transition diagram of second pulse generation module
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Figure 4. Flow chart of output selection module
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Figure 6. Acquisition signal interface of signaltap
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