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Analysis of Phase Noise in Frequency Synthesizer with
DDS Driven PLL Architecture
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Abstract

In this paper, we have proposed a phase noise model of fast frequency hopping synthesizer with DDS Driven PLL
architecture. To accurately model the phase noise contribution of noise sources in frequency hopping synthesizer, they
were investigated using model of digital divider for PLL, DAC for DDS and Leeson's model for reference oscillator
and VCO. Especially it was proposed that the noise component of low pass filter was considered together with the
phase noise of VCO. Under assuming linear operation of a phase locked loop, the phase noise transfer functions from
noise sources to the output of synthesizer was analyzed by superposition theory. The proposed phase noise prediction
model was evaluated and its results were compared with measured data.
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Table 1. Design parameters of frequency synthesizer.
PLL parameter %

2y FupFar EY £9) 8.15 GHz

Reference frequency(OCXO0) 65.536 MHz

Comparator operating frequency 12.8 MHz

Phase detector gain( K ,) 8.5 mA

VCO gain( X ,) 30 MHz/V

Loop bandwidth 120 kHz

Phase margin 50 degree

Input voltage noise( v, 4, OPamp) | 16 nV/V Hz@1 kHz

Input current noise{ z,, 4, OPamp) |0.8 fA/V Hz@1 kHz
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Fig. 2. Noise sources of a proposed frequency synthe-
sizer.
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Fig. 4. Noise source of a mixer.
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