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Abstract: Aiming at the shortcomings of data service in BPM HF timing system, considering the
advantages of MFSK and Chirp signals in the communication system and the characteristics of short wave
channel, this study presented a data modulation method which the binary Chirp-rate keying is cascaded with the
M-band Chirp signal center frequency keying. According to the requirements of data service and compatibility of
HF timing system, the bandwidth and pulse compression ratio of modulation signal are analyzed, then the
optimal number of M is determined. In addition, a low complexity demodulation scheme is designed to verify the
performances of the modulation method, it can implement the demodulation rapidly based on Chirp-Fourier
transform by FFT. The theoretical calculation and simulation results shown that the presented modulation method
increases the data rate from 1 b/s to 82 b/s, and has 17 dB anti-interference gain, 200 ps multipath resolution, it
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also gains better performances than the existing data modulation, such as error rate in Gaussian channel and
time-varying multipath channel. It seems that the presented data modulation can be applied for the data
broadcasting service of BPM HF timing system, and promotes the development of HF timing technologies.
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