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Abstract: The Beam Loss Monitoring (BLM) detectors and electronics are installed in the CERN accelerators to provide measurements of the
beam loss and to protect from excessive losses. The majority of the BLM detector types require voltage biasing up to 2000 VDC with a possibility to
generate patterns to verify the connection chain from the detectors to the front-ends.

Currently, the power supply solution consists of Components Off-The-Shelf (COTS) large format power supplies with additional custom electronics

and various interconnections to provide monitoring and remote control. For this reason, a market search has been done to identify
module suitable for dedicated BLM installations composed of a few detectors. The outcome of this market survey has justified the need to design a
Oow-cost custom board, compatible with the CERN infrastructure and different detector types, as well as easily customizable to cover various
iInstallation architectures and needed voltage ranges.
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strategies for the feedback controller.
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A low-level generic firmware was designed to validate the HV FMC prototype. The
firmware implements control and status signals, 3 PWM modules, 5 SPl masters
associated with a custom Finite State Machine (FSM) managing the ADC and DAC
protocols and an I12C master with a standard Wishbone slave input interface.

This basic firmware was tested on a complete GHDL/ GTKWave testbench
Instantiating a model of every component of the FMC. All the files are available on
the Open Hardware Repository (OHWR).
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The left figure shows, as blue blocks,
the feedback-based voltage and current
controller topology that was selected. It
: IS built around one integrator with a gain
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114 and a saturation to set the maximum
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Board and load model

The current controller is built with a
comparator that switches the voltage
setpoint in case of overcurrent. The
right figure shows a simulated
example of current limiting mode In
case of a low impendence load. The
comparator hysteresis IS
programmable to adjust the voltage
oscillation around the maximum
current (red line).
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