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A Ultralow-phase-noise Scheme for Frequency Synthesizer
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Abstract Frequency synthesizer is one of the most important component of RF generator and spectrum analysis. The
performance of its output signal is evaluated in terms of phase noise, scattering, frequency resolution and frequency
hopping time. By analyzing the traditional theory of phase-locked loop, a ultralow-phase-noise scheme for the frequency
synthesizer is put forward (bandwidth within 100 MHz). In order to make the frequency resolution of the output signal
reach to 0.1 mHz in theory and optimize the in-band phase noise cver 17 dB, direct digital synthesizer (DDS) and mixer
phase detection technology based on phase-locked loop are introduced. Consideration is also given to both scattering and
frequency hopping time to ensure the output signal is stable and reliable. The synthesizer has a good application in the

field of automatic test.
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Table 1  DDS frequency hopping time

DDS i (us)

107—110 3.044
110—113 3.022
113—114 2.978
114—121 3.044
121—125 2.978
ATops HMH 3.013

K2 PREUI E]

Table 2  Loop locked time

PR (MHz) PRI (ps)

3227—3232 13.67
3232—3238 14.22
3238—3240 15.00
3240—3243 15.44
3243—3248 14.00
ATerr, HH 14.47
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