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A wideband frequency synthesizer based on Phase-Refining technology
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Abstract: A wideband frequency synthesizer employing Phase-Refining technology and a method to
calculate its phase noise performance accurately are presented. Based on linear transfer function and
superposition principle, the analytic phase noise model of synthesizer is obtained. Based on the actual
measured spectrum of the oscillator, the curve-fitting method is employed to predict the phase noise
performances accurately. It is indicated that the main cascaded-offset Phase-Locked Loop(PLL) can
reduce the in-band phase noise by minimizing the feedback divider ratio in the whole frequency range.
The output frequency range of the experimental synthesizer is 2.1 GHz to 5.6 GHz with 1 Hz step size, and
the measured phase noise are —114.7 dBc¢/Hz and —108.2 dBc/Hz at 10 kHz offset from carrier of 2.1 GHz
and 5.6 GHz, respectively. The predicted and measured phase noise characteristics exhibit good
agreement.
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Fig.1 Block diagram of frequency synthesizer utilizing Phase-
Refining technology
%] 1 % Phase-Refining £ AR5 A R A% 7 AE F

i S¢,YT() KYT()/S S{l’,u’l"z FZ(S) S¢,I’D2

B

| output

| YTO LPF2 _  cascaded-offset PLL

Fig.2 LTI phase noise model of wideband frequency synthesizer
based on Phase-Refining technology
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parameters values parameters values
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Table3 Calculated and measured phase noise comparisons for wideband frequency synthesizer at 10 kHz offset

frequency/GHz calculated results/(dBc/Hz) measured results/(dBc/Hz)
reference PLL at 1.726 GHz —119.22 -114.77
cascaded-offset PLL at 2.106 GHz -117.42 -114.71
cascaded-offset PLL at 5.6 GHz —109.04 —-108.26
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