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Design of phase frequency detector and charge pump with odd
and even period

Tan Rui  Feng Quanyuan

(Institute of Microclectronics, Southwest Jiaotong University, Chengdu 611756, China)

Abstract: The design of phase frequency detector and charge pump used in the phase-locked loop system has been
achicved in this paper. The sampling period is divided into odd and cven to avoid the overlap problem caused by the
cxcessive resct delay signal. The phasc [requency detector is divided into odd and even period by the data sclector. The
structure of the source-switch charge pump is adopted, and an opcrational amplilicr is added to the structurc to improve
the matching characteristics and output voltage range ol the charge pump. The circuit designed by TSMC N28 nm
CMOS was simulated and verilied in the Spectre. The simulation results show that when the output voltage ol the
charge pump circuit is 0~0. 9 V, the charge and discharge current mismatch is less than 0. 4%, and when the output
voltage is 0. 45 V, the charge and discharge current mismatch is only 0. 028 % ; the frequency detector and the dynamic
characteristic curve of the charge pump cascade simulation has good linearity, and when the two input signals phase of
the frequency detector are same, the average output current of the charge pump is only —4. 159 nA, which has good
dynamic matching characteristics.
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