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An anti-noise folding wide range low spur fractional-N PLL

CAI Jianru'*, YIN Yongsheng"?, TENG Hailin"*, YANG Wenjie!"*, MENG Xu'*?
(1. Institute of VLSI Design, Hefei University of Technology, Hefei 230601, China; 2. IC Design Web-cooperation Research Center of
Ministry of Education, Hefei University of Technology, Hefei 230601, China)

Abstract; With the current mismatch in charge pump, quantization noise on the feedback path of a
fractional-N phase locked loop(PLL) might be folded back to low frequency offset, thus deteriorating
the in-band phase noise performance. This paper proposed an adaptive anti-noise folding technique,
which linearized the loop with pulsed current that has proper width according to the operating
frequency. Noise folding could be avoided in overall output frequency range without decreasing the
reference spur performance., The design was made with TSMC 130 nm CMOS technology, and the
PLL covered an output frequency ranging from 0. 6-2. 7 GHz. The simulation results showed that the
loop consumed 16 mW when generating an output frequency of 2. 0 GHz, and the integrated jitter was
1. 98 ps, corresponding to an FOM of — 222 dB. With 8% mismatch in charge pump, the proposed
technique improved the in-band phase noise by 7 dB.
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