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Real-time plasma electron density feedback control
system based on FPGA on J-TEXT
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The J-TEXT newly deployed three-wave polarimeter-interferometer system provides a better time and spatial
resolution of the plasma electronic density than the old HCN interferometer system. The plasma electronic
density feedback control system is implemented on the already existing polarimeter-interferometer DAQ sys-
tem which is based on FlexRIO FPGA. This DAQ system is able to acquire 16 channels of intermediate fre-
quency signal from the polarimeter-interferometer diagnostic at 120 MS/s rate. Another FlexRIO board with
an output module is added to implement the feedback control algorithm and feed the output to the piezo-
electric crystal valve. The density feedback control system is able to extract the phase shift information from
the intermedia frequency signal using FFT, calculate density of multiple channels and output control signal
to the piezoelectric crystal valve in real-time. NI P2P technology is used to transfer processed data from a
FlexRIO board to another in real-time without using the CPU. This assures the required deterministic perfor-
mance. The control system is fully implemented on FlexRIO FPGA and does not affect the original function
of the polarimeter-interferometer DAQ system. This system is also able to calculate density profile for future
plasma control system.
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