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Paul Scherrer Institute (PSI) has led significant advancements in accelerator electronics development, lever-
aging Field Programmable Gate Arrays (FPGA) based Digital Signal Processing (DSP) across various critical
systems, including Low Level RF (LLRF), Longitudinal Beam Loss Monitoring (LBLM), charge particle mea-
surement via Integrating Current Transformers (ICT), Timing, Filling Pattern Monitor (FPM), Beam Position
Monitor (BPM) and other essential beam instruments. Over the past decade, PSI’s approach to develop in-
house control system platform (e.g. CPCI-S.0), has encouraged innovation. The strategic reorganization
within PSI, fostering collaboration among FPGA firmware engineers, led to the inception of Open-Source
FPGA DSP libraries hosted on GitHub. Serving as a comprehensive repository, these libraries empower de-
velopers by providing common FPGA IPs, fundamental DSP algorithms and Fixed-Point (FP) arithmetic units.
Their presence advances prototype development by enabling rapid assembly of several measurement and or
control concepts. In this contribution, we present the features and the transformative impact of the PSI Open-
source FPGA libraries with a focus on LLRF. This initiative has not only empowered our team to provide
valuable insights, but has also streamlined the integration of new recruits and students, enabling the seamless
continuation of FPGA design frameworks.
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