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Simulation: Using a 64 register multiplication for the matching filter
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Simulation: Using a 32 register multiplication for the matching filter
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Simulation: Using a 16 register multiplication for the matching filter
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RTL schematic of the self-trigger integrated inside DAPHNE V2a
firmware
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Integration of a self-trigger algorithm for 40 channels
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Integration of a self-trigger algorithm using a 16 register
multiplication
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Code available on:

https://github.com/edgar-rincon-g/DAPHNE_V2a.git
branch: main
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https://github.com/edgar-rincon-g/DAPHNE_V2a.git


Conclusions

▶ A self-triggger algorithm using a 16 register multiplication is as reliable, as the the
algorithm that uses a 64 register multiplication for the matching filter.

▶ The 16 register algorithm for detection, consumes less resources from the FPGA,
making possible a 40 channels implementation using 600 DSPs(multipliers).

▶ A self trigger algorithm for 40 channels was successfully integrated into
Fermilab’s/Jamieson’s code.

▶ DAPHNE V2a firmware is ready to be tested using a 40 channels self-trigger
algorithm, based on matching filters.
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What is next

▶ Do more tests on the self-trigger algorithm, and use more data coming from
CERN or Milano.

▶ Another approach is being coded, but not yet finished. It uses combinational logic
to implement the multipliers in order to optimize the use of DSPs.

▶ Continue to study and improve the algorithm. Because its highly dependant on
the signal mean computing, during a 320 samples window.
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