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A Study on the Digital Carrier Recovery Loop
with Adaptive Loop Bandwidth
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ABSTRACT

In this paper, we propose a full digital frequency and phase locked loop for CATV and HDTV receivers
adopting VSB modulation. The CATV and HDTV receivers proposed by the Grand-Alliance in USA are utilizing
analog signal processing technology for carrier recovery. By the way, it is not a good architecture for the develop-
ment of single chip ASIC operating in digital domain. To solve this problem while improving the performance, we
first down convert the received r.f. signal to a near baseband signal for a low-rate AD converter and then we use
digital signal processing techniques. The proposed system has the frequency pull-in range of —200 KHz~ +250
KHz. Moreover, it has the ability of adaptive loop bandwidth control according to the amount of frequency offset

to improve the acquisition time while reducing the phase noise.
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