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An Algorithm for Phase Detection Using Weighting Function and
the Design of a Phase Tracking Loop
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ABSTRACT

In the Grand Alliance (GA) HDTV receiver, a coherent detection is employed for coherent demodulation of
vestigial side-band (VSB) signal by using frequency and phase locked loop (FPLL) operating on the pilot carrier.
Additional phase tracking loop (PTL) employed to track out phase noise that has not been removed by the FPLL
in the GA system.

In this paper, we propose an algorithm for phase detection which utilizes a weighting function. The simplest
implementation of the proposed algorithm using the sign of the Q channel component can be tractable by impo-
sing a phase detection gain to the loop gain. It is observed that the proposed algorithm has a robust characteristic
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against the performance of the digital filters used for Q channel estimation. A second goal of this paper is to in-

troduce a gain control algorithm for the PTL in order to provide an effective implementation of the proposed
phase detection algorithm. And we design the PTL through the realization of the simplified digital filter for H/W

reduction. The proposed algorithms and the designed PTL are evaluated by computer simulation. In spite of using

the simplified H/W structure, simulation results show that the proposed algorithms outperform the conventional PTL

algorithms in the phase detection and tracking performance.
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Fig. 1 Block diagram for GA-HDTV receiver
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O 3. ZH el EAAe AEZEE (CNR = 30dB,
el = 107)

Fig. 3 Scatter diagram with residual phase error (CNR =
30dB, phase error = 10°)
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