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Recap (Collaboration Meeting 01.2026)

Manual trigger for baseline analysis
Evaluation of continuous measurement
Integration of negative trigger threshold
Tone generation improvement
Evaluation of online triggers
Integration of calibration system
Demodulation of 145 carrier tones per wafer

Requirements for Demonstrator Run
- 3 lines with 125 MHz iBW
- 60 detectors per line
- 50 kHz detector bandwidth
- 1 additional line for veto

Development of modified firmware
- Less resources for tone generation
- Simpler channelization scheme
- Simultaneous readout of raw data fromall detectors (offline trigger)

Additionally defined tasks:
✓
✓
✓

✓

⌛
⌛
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Modified Firmware Architecture for Demo-Run
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New feature: Digital signal amplification

ADC data is mapped to [13:0]
Static bit-shift to [15:2]
2nd bit-shift depending on power
Normalized variance identical
Advantageous for triggers?
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Throughput of data storage system
Required data rate for demonstrator:

Available data taking methods:
- Snapshot (small-scale dataset)
- Data stream (continuous transfer)
- Storage both on platform and user PC

Stream achieves required data throughput!

𝑇𝐻𝑅𝑂𝑈𝐺𝐻𝑃𝑈𝑇 = 𝑛𝑐ℎ𝑎𝑛𝑛𝑒𝑙𝑠∗𝑓𝑠,𝑐ℎ𝑎𝑛𝑛𝑒𝑙∗𝑑𝑎𝑡𝑎𝑤𝑖𝑑𝑡ℎ = 180∗
125𝑒6
32∗80𝐻𝑧∗4𝐵 = 35.2𝑀𝐵 𝑠

Acquisition of 180 detectors:
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Updates on trigger system
VHDL Module successfully redesigned
Modular structure to enable adding new algorithms
Idea: Process detectors from all wafers with one module
- Reuse data combiner from demonstrator firmware
- Enables 3D coincidence triggering
- Consumes less resources

Discussions with Matteo:Concept for resource-efficient Optimal Filter is ready
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Carrier tone generation
Current implementation limitsfrequency resolution for multi-waferreadout
Δf = 200 Hz
Idea: Use DDR4 instead of on-chipmemory
Simulation results:Memory consumption andthroughput requirements withinspecification
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DDR-based tone generation
Waveform generated in the PS andstored in PL DDR4 (2GB)DMA Scatter and Gather enable withcyclic readingCurrently working on the driverdevelopment.Initial tests by April 8Tests with BULLKID readout chain byApril 15
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Master thesis completedHW and SW integration successfulDry-runs in Karlsruhe successful
- Full control via Python API
- LED blinked
- Synchronized data acquisition

No actual calibration performed yet
Board version 2 already assembled
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Optical calibration system


