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ABSTRACT

In this paper, we designed 2303.15MHz frequency synthesizer for the purpose of the phase noise
prediction. For the modeling of phase noise generated in the designed system through introducing the
noise-modeling method suggested by Lascari we analyzed a variation of phase noise as according as that
of offset frequency. Especially, for the third-order system of the PLL among some kinds of phase noise
generated from VCO we analyzed the aspect of 1/f-noise appearing troubles in the low frequency band.
Since it is difficult to analyze mathematically 1/f-noise in the third-order system of the PLL, introducing
the concept of pseudo-damping factor has made an ease of the access of the 1/f-noise variance. we
showed a numerical formula of 1/f-noise variance in the third-order system of the PLL which is compared
with that of 1/f-noise variance in the second-order system of the PLL. As a result, In case of txco we
found the reduce rapidly along the offset frequency after passed through that phase-noise was -160dBc/Hz
before passed through a loop at 10k offset frequency and -162.6705dBc/Mk after passed through the loop,
-180dBc/Hz at 100k offset frequency and -560dBc/kik after passed through the loop. We can notice that the
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variance of third-order system more occurs for the variance of second-order system in connection with
noise bandwidth and variance factor of second-order and third-order system.

F|9) £ : Phase Noise, PLL system, Frequency synthesizer, Linear model
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Fig. 1. Linearizes model of PLL with additive noise.
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Table 1. The measured phase noise viaue of VCO@.3~
2.6 Mz) and the predicted VCO phase noise value before
and after loop

offset freq
phase nof 1kHz 10Kz | 100k | 1Mz
(dBc/Hz)
JTOS-3000P 65 | 92 | 112 | 132
Before Loop 72 92 | -112 | -132
After Loop -69.494 |1 -91.953 | -112 | -132
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Table 2. The measured phase noise viaue of VCO(0.3~
0525 Giz) and the predicted VCO phase noise value
before and after loop.

offset freq
phase not L 10k | 100kH | 1ML
{dBc/Hz)
ROS-535 -75 98 -118 | -138
Before Loop -78 -98 -118 | -138
After Loop [|-75.7529)-97.9631| -118 | -138
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