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Abstract

We have developed a Stripline BPM readout device based on an AMD/Xilinx RFSoC chip which integrates multiple ADCs,
DAGC:s, a large scale FPGA, and an ARM processor in a single package. The developed device is intended for use at the beam
transfer line connecting the KEK injector Linac to the SuperKEKB collider rings. SuperKEKB will operate at unprecedented
luminosities requiring very high beam currents. To reach and maintain such currents, high injection efficiency is essential which in
turn requires precise tuning of the injection process. The RFSoC based BPM will provide a highly flexible platform for beam orbit
measurements near the injection point required for the tuning. One objective is to enable the separate resolution of the orbit of
both bunches in the two-bunch injection mode, where two bunches are accelerated and injected with 96 ns spacing. Additionally,
we plan to utilize resulting measurements as inputs for real-time automated injection tuning and feedback to the upstream steering
in the beam transport line. Here, we present the status of the development including results from prototype tests conducted at the
KEK injector Linac.
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Figure 2: Simplified model of the SuperKEKB injection point
BPM chamber (electron ring). The four pickups located on the
top and bottom of the chamber are shown in different colors.
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Figure 3: Signal strength maps for each BPM electrode for elec-
tron ring (top) and positron ring (bottom) chamber geometries.
The used chamber boundary is shown in white. The designated
pickup region is colored black.
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Figure 4: Block diagram of the firmware run on the RFSoC.
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Figure 5: Block diagram of the TCP bridge used for data trans-
fer between the RFSoC board and a rack server running the
waveform processing and device control code.
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Figure 6: Results of the analysis for resolution estimation. Shown are the residuals (deviation of measured position from predicted
position) for RFSoC readout (left) as well as present Linac readout electronics (right).
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Figure 7: Results of long-term ADC stability check. Measured
values are converted to a position equivalent value. The x posi-
tion determined from channels A/B is shown on the top, the y
position determined from channels C/D on the bottom.
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Figure 8: Simulation of a Bessel bandpass filter applied to a
BPM signal to shape (stretch) it. Shown are the unfiltered sig-
nal, FFTs of filtered and unfiltered signal, filter response as well
as filtered signal.
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