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Design and implementation of network topology for HEPS fast orbit feedback system
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Abstract [Background] HEPS (High Energy Photon Source) needs to control the beam orbit change within 10%
of the cluster size within a certain frequency. In order to meet the beam orbit stability requirements in HEPS, it is
necessary to establish a fast orbit feedback (FOFB) system. [Purpose] This study aims to design and implement an
effective feedback bandwidth of FOFB system that is greater than 500 Hz, and the delay of the whole system is less
than 160 ps. [Methods] Based on this requirement, a two-layer communication of loop centralized computing system
network topology was designed and implemented for FOFB system of HEPS. And on this basis, the FPGA (field-
programmable gate array) firmware algorithm of the signaling pathway of FOFB system was realized, including
beam position acquisition, loop data transmission, FOFB algorithm, power control interface and the testing logic.
[Results] The measurement and analysis results show that each module in the data transmission link of the FOFB
system can be used normally, and the total delay time of the system is about 140.46 ps, which has reached the

intended design target. [Conclusions] The FOFB design of this study lays a foundation for the future construction,
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optimization and debugging of FOFB system on HEPS storage ring with good flexibility and scalability, providing a

feasible solution for the future establishment of fast orbit feedback system in other storage rings.

Key words HEPS, Fast orbit feedback, FPGA, High speed data transmission, Digital signal processing
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Fig.9 Test result of beam position transmission
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