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A NOVEL DIGITAL PHASE-TRACKING LOOP
ELIMINATING HANGUP EFFECT

Huang Jingyu Chen Yaqin Fan Yanhu* Feng Zhenghe

(State Key Lab. on Microwave & Digital Comm., Tsinghua Univ., Beijing 100084, China)
*( Yan’an University, Yan’an, Shanzi, 716000, China)

Abstract A novel Digital Phase-Tracking Loop(DPTL) thoroughly eliminating “hangup”
effect in high SNR is proposed to fulfil fast phase acquisition. The theory of finite Markov
chains is utilized to evaluate the phase acquisition time in the presence of additive band-limited
white Gaussian noise. Both of the calculated and simulated results indicate that the “hangup”
effect leading to prolonged phase transients owing to the presence of the dead zone around =
rad is effectively removed so phase acquisition time of the described DPTL is much shorter
than that of the conventional zero-crossing DPLL utilizing a dead zone quantizer. The DPTL
can be used in such applications as distance measurement where the frequency of the received
signal is known,

Key words Phase-tracking loop (PTL), Phase acquisition, Markov chains, Distance mea-
surement
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