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Design and Analysis of Digital Down Conversion for GNSS

LIAO Wei, GUO Cheng-jun
(Research Institute of Electronic Science and Technology, UESTC, Chengdu 611731, China)

Abstract: Considering that the Digital Down Conversion (DDC) filtering may cause phase delay of signal,
and the received Global Navigation Satellite System ( GNSS) signal has Doppler frequency shifi, we present
here a DDC compensation technique applied to GNSS signal. Through analyzing the frequency-domain
characteristic of input IF digital signal of the filter, the phase difference between the input signal and the
filtered signal is obtained. The filtered signal multiplies the phase factor after FFT and then restores the
original signal phase through IFFT, which can compensate the phase delay and Doppler frequency loss
caused by DDC. Comparison is made to the originally received data and the one after DDC compensation,
and the result shows that the code phase delay can be correctly compensated and Doppler frequency can be
correctly acquired by the GNSS software receiver.
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Fig.5 Acquisition results of GNSS signal
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Table 1 Acquisition results of original signal

IERS WEEE/H: SLHHEB/H TS
21 9.54743E+6 -574 13404
22 9.54969E +6 1694 6288
15  9.54992E +6 1921 36321
18 9.54825E +6 246 20724
26  9.54501E+6 -2987 26 827
6 9.54431E +6 -3688 28202
9 9.55083E +6 2832 4696
3 9.54990E +6 1903 34212
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Table 2 Acquisition results of traditional DDC

IERS WEEE/H: SLHHEB/H TS
21 1.02243E +6 1022432 3401
22 1.69366E+3 1694 1622
15 1.92130E +3 1921 10030
18 2.45853E+2 246 5231
26  4.38712E+4 43871 6757
6 9.76858E +4 97686 7101
9 2.83187E +3 2832 1224
3 1.90309E +3 1903 8603
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Table 3 Acquisition results of DDC after compensation

IERS HEEE/H: SLHHEB/H TS
21 9.42438E+3 -576 3351
22 1.16917E +4 1692 1572
15 1.19193E +4 1919 9080
18 1.02439E +4 244 5181
26  7.01138E+3 -2989 6707
6 6.31024E +3 -3690 7051
9 1.28390E +4 2839 1174
3 1.19011E +4 1901 8554
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