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• Demonstrate the prove of concept of readout electronics 
simulation;
− Evaluate signal reconstruction algorithms for electronic readout.

− Align simulated data with expected experimental data.

− Evaluate the propagation of readout electronics effects in physical analyses.
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• The probability distribution of the interval between events is not yet known. 

• Since the signal is digitized (@80 MHz), each event in the detector occupies one sample of 
discrete time.

• Channel occupancy is 5%.
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• Represents the expected response of the detection system.

• This response occurs when an ideal digital impulse is applied to the system's input.
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• SAMPA Shaper
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𝑉𝑖𝑛 𝑉𝑜𝑢𝑡
−

𝑉𝑜𝑢𝑡
+



 

• Sampling deviation refers to the discrepancy between the actual signal's peak and the closest 
sampling point, which can affect the accuracy of signal reconstruction.

• The sampling deviation has been randomly and uniformly selected chosen within the range of -2 
ns to 2 ns.
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 

• 
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• This simulator workflow allows: 

 - Other shaper circuits;

 - Time constants of sensor elements;

 - Different detectors and different channels;

• A future proposal under study is the hardware implementation 
(FPGA-based) for a detector emulator.

• Data-driven energy recovery techniques can be parametrized and 
tested using the simulator:

 - Winer Filter.

 - Sparse Deconvolution.

 - Neural Filter (TFLN).
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The control and data acquisition using the SAMPA chip will be the next major step;

It is crucial to study the communication protocol in detail to avoid unnecessary data processing and 
bandwidth overload;

Evaluation of the feasibility of developing a dedicated platform for SAMPA operation and integration;

Systematic analysis of the readout channels and their impact on particle identification using the 
simulated readout chain;

Implementation of signal reconstruction algorithms on FPGAs, aiming at real-time processing and
compatibility with the SAMPA output
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