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Abstract

In this paper, we propose an ATC(Automatic Transfer-mode Controller) algorithm and an
-average-mode—change method for use in Gear-shift PLL which can automatically change loop gain.
The proposed ATC algorithm accurately detects proper timing of the mode change and has a very
simpler structuré™than the conventional lock detector algorithm often used in QPSK. And the
proposed average-mode-change method can obtain low errors of estimated frequency offset by
averaging the loop filter output of frequency component in shift register. These algorithms are also
useful in designing ASIC, since these algorithms occupy small circuit area and are adaptable for
high speed digital processing. We also present phase tracking performance of proposed Gear-shift
PLL, which is composed of polarity decision PD, ATC and average-mode-change circuit, and
analyze the results by examining constellation at each mode.
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