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A new phase locking method with zero crossing
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(College of Automation Engineering, Nanjing University of Aeronautics & Astronautics, Nanjing 210016, China)

Abstract: For the mid-frequency grid, the signal is characterized with a relatively high frequency and a big variation of
frequency, it’s difficult to obtain an ideal phase locking for the typical phase locking method with zero crossing. To cope with this
problem, a new phase locking method with zero crossing is proposed, which changes the sampling period of system by adjusting the
error of the practical and reference address pointer values of sine wave table at each zero crossing point with rising edge of signal
through PI loop, thus the output signal of PLL will be in phase with source signal. The method realizes a close loop control of
sampling time when the sampling rate is constant, which is suitable especially for signal with a relatively high frequency and a big
variation of frequency. The control model of the method is built and analyzed. Finally the method is validated with a DSP
experimental platform and a 400 Hz DVR prototype.
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Fig.1 Waveforms of phase locking with zero crossing
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Fig.2 Waveforms of phase locking responding to a relatively

high frequency
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Fig.3 Waveforms of phase locking responding to a relatively

low frequency
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Fig.4 New phase locking with zero crossing
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Fig.5 Table of sine wave
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Fig.7 Experimental results of the two phase locking methods
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Fig.8 Experimental results of phase locking when the frequency
of voltage is 417 Hz
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