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Low-phase Noise Charge Pump Phase Locked Loop for
TDC Circuits

LIMing BI Yuanhao HAN Dong XU Yue
(College of Integrated Circuit Science and Engineering , Nanjing University of Posts and Telecommunications,

Nanjing, 210023, CHN)

Abstract: A low-phasenoise four-stage differential phase-locked loop (PLL) based on SMIC
0.18 pm CMOS process was designed. By adding additional charge and discharge paths and optimizing
the charge pump structure with a unity gain amplifier, non-ideal factors such as clock feedthrough and
charge sharing in the PLL circuit were effectively reduced , meanwhile the feedback loop with retiming
timing structure was adopted to eliminate the accumulation of noise in the circuit. The test results dem-
onstrate that at an input reference frequency of 40 MHz, the output center frequency of the PLL can
be locked at 960 MHz within 5 ps and the phase noise is —125 dBc/Hz @ 1 MHz. It can solve the is-
sue of traditional PLL structures which are unable to meet the high-precision time-to-digital conversion
(TDC) circuit requirements due to poor noise suppression performance.
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Fig.3 Structure diagram of charge pump
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