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Front-end frequency conversion module design for harmonic RF system in SSRF
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Abstract  [Background] Shanghai synchrotron radiation facility (SSRF) is the third generation synchrotron
radiation source. In the phase II project, the third harmonic superconducting cavity will be used to improve Touschek
lifetime by lengthening the bunch. [Purpose] This study aims to achieve the tuning control of the harmonic radio
frequency (RF) system by frequency reduction of the 1.5 GHz signal from harmonic cavity for signal sampling in the
control system. [Methods] First of all, three kinds of frequency conversion schemes were introduced. Then outcomes
of reducing 1.5 GHz RF signal to 31.25 MHz intermediate frequency (IF) signal by using these three schemes were

performed. Finally the characteristics of each scheme and the factors affecting the results of down conversion are
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analyzed. [Results|] The test results shown that three down conversion schemes has good linearity in different

dynamic range and met control system specifications. The optimal scheme based on frequency multiplier achieved

best performance of linear dynamic range greater than 70 dB and lowest phase noise of IF signal. [Conclusion] A

down conversion scheme with frequency multiplier will be applied in the harmonic RF control system.

Key words Third harmonic cavity, Down conversion, Low level radio frequency (LLRF), Touschek lifetime
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