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Phase Noise Prediction of Phase-Locked Loop Frequency Synthesizer
for Satellite Communication System
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Abstract

The phase noise characteristics of the phase-locked loop frequency synthesizer were predicted based on the
analysis for phase noise contribution of noise sources. The proposed phase noise model in this paper more
accurately predicts the phase noise spectrum of frequency synthesizer. To accurately model the phase noise
contribution of noise sources in frequency synthesizer, the phase noise sources were analyzed via modeling of
the frequency divider and phase noise components using Leeson model for reference signal source and VCO.
The phase noise transfer functions to VCO from noise sources were analyzed by superposition theory and linear
operation of phase-locked loop. To evaluate the phase noise prediction model, the frequency synthesizers were
fabricated and were evaluated by measured data and prediction data.
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Fig. 10. Measured and calculated phase noise

characteristics for (a) bandwidth of 5 kHz
and (b) bandwidth of 10 kHz(solid line
is calculated data by eq.(3 ~20).
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