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Virtual RF Station

cavities (normal conducting standing wave *  Virtual RF Station (VRF) is an abstraction of a group of RF stations whose vector sum is of more interests for the beam physicists.

cavities or traveling wave structures). Each RF * The VRFs simplify the interfaces between LLRF and beam based feedback system. VRFs accept vector sum settings and are responsible to
station will be controlled by a LLRF node and all determine the settings of individual RF stations.

RF stations will be connected to the real-time .

Optical fiber links are used to interconnect the VRF controllers, beam based feedback controller and individual RF station controllers.
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Overview of LLRF Hardware for Individual RF Station Control
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RF Signal Processing and DAQ in Firmware
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It is for individual RF station control and will be implemented in _
both of the master and slave IFC1210 central FPGAs.

Firmware in the master board also generates RF pulses with the
DACs driving the vector modulator and provides interfaces to
communicate with the VRF controller via the fiber link.

application performs pulse-to-pulse
(100 Hz) data acquisition via DMA,
further RF signal processing and
feedbacks.
The real-time application saves all
data in a shared memory which can
be accessed by EPICS records.

100 Hz scalar and waveform
archiving is supported.
Parameter settings to the firmware
can be done synchronously for each
pulse by the real-time application or
asynchronously directly via EPICS
record processing.

Finite State Machine for Starting
up/Stopping the RF Station

imbalances and klystron
non-linearity.

- Diagnose the system
status.

Conclusion

The architecture of the SwissFEL LLRF system was carefully designed based on
the system requirements and the available state-of-the-art hardware and
software platforms. It provides good modularity, maintainability, extendibility
and reusability. The prototype of the LLRF system has been installed on the C-
band RF test stand for SwissFEL. It was well integrated in the control system
and provided good support for 100 Hz operation of the klystron including the
pulse-to-pulse waveform data acquisition.
robustness for long term operation and has been providing good support to
the testing of the high power RF components.

It was proved to have good
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