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(Design of Carrier Recovery Circuit for High-Order
QAM)

Part 1 : Design and Analysis of Phase Detector with Large Frequency
Acquisition Range
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Abstract

In this paper, we propose a polarity decision carrier recovery algorithm for high order
QAM(Quadrature Amplitude Modulation), which has robust and large frequency acquisition
performance in the high order QAM modem. The proposed polarity decision PD(Phase Detector)
output and its variance characteristic are mathematically derived and the simulation results are
compared with conventional DD(Decision-Directed) method. While the conventional DD algorithm
has linear range of -3.5° ~ 35" | the proposed polarity decision PD algorithm has linear range as
large as -36° ~ 36" at r = 17.9. The conventional DD algorithm can only acquire offsets less than
+10 KHz in the case of the 256 QAM while an analog front-end circuit generally can reduce the
carrier-frequency offset down to only 1100 KHz. Thus, in this case additional AFC or phase
detection circuit for carrier recovery is required. But by adopting the proposed polarity decision
algorithm, we can find the system can acquire up to =300 KHz at SNR = 30dB without aided circuit.
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Fig. 1. Proposed polarity decision carrier recovery
algorithm.
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