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Overview
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• This talk will cover the main progress in:

 - Mechanics
 
      - ASIC design
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Inner Vessel
• Helicoflex simulation completed

- Not reusable
- Cost of 1 gasket ~ 5000 Euro

• Full vessel simulation and 
certification by end of the year

• Companies have been contacted at 
Big Science Business Forum –
Trieste:
- Simic
- Mori Meccanica
- Cryoservice

• Tender: beginning of 2025
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Sliding system
• Preliminary design, to be used also in final experiment
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Cryogenic System
• Draft design ready
• Met companies at BSBF- Trieste and Market Survey started:
- Cryotec (IT), SIMIC (IT), DEMACO (NL) 
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ASIC design
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Architecture with 2 integrators for each channel
• For each integration window we record:

- Time with O(100 ps) resolution for rising edge on a 0.5 pe threshold, 

- Time with O(2 ns) resolution for falling edge

- Integrated charge

Power 
consumption 
< 5 mW/ch

from this talk by To
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https://indico.fnal.gov/event/65069/contributions/293651/attachments/179187/244542/GRAIN_BehaviouralModel_27_05_2024.pdf.pdf


ASIC design validation
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• Torino group developed a dedicated python code for simulating  
 - single photon waveform 
 -  electronics response  

• Parameters under validation:
- ADC dead and conversion time
- dynamic range for each channel (maximum number of photons in each 

window) 
- Front-End saturation (maximum number of photons piled up within 10-20 

ns)

for different SiPM parameters (quenching resistor, SiPM size, ..)
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ASIC validation: first conclusions
• Parameters under validation:
- ADC dead and conversion time         à we need a faster ADC (x4)

with coded mask

with lenses

From here
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https://indico.fnal.gov/event/66074/contributions/299201/attachments/181320/248637/Meeting_GRAIN_6Sept24.pdf


ASIC validation: first conclusions
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• Parameters under validation:

- Dynamic range for each channel       àtwo gains for integrators (up to  
        few hundreds photons)

- Front-End saturation (maximum number of photons piled-up within 10-20 ns)
- to be investigated soon
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ASIC design: current activities
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ASIC design: timeline
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• By ≈ April : 2 x 2 Pixels Matrix Prototype 

-  No real production

- Case study for optimizing the full integration flow 
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Detector readout design
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TASK Design Test

Test Mock up Bologna

ASIC Torino

SiPM characterization - NOA?

ASIC Test Board To/Ge/Bo

ASIC Test Daq To/Ge/Bo

GCB_L Ge/Bo

GCB_M Bo/Ge

GCIB+connectivity Bologna Ge

SiPM calib in GRAIN

GWIB Hardware Genova Bo

GWIB Analog mezz. Bologna Ge

GWIB Firmware Genova Bo

Power+bias Genova Bo

Timing master IT Bologna

DUNE DAQ in IT Genova
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After the meeting on 16-10-2024 among GE and BO groups



CRT for ARTIC installed at Ge!
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• Detector installation completed!
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Conclusions
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Many important activities are in progress :

 - Mechanical design for vessels
 - Cryogenics design and refurbishing in Legnaro

 -  ASIC design with Torino group 
  
 -  Test with prototypes 
  à finally started
  à CRT installed
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Tests of prototypes in ARTIC

Jun,27h 202116

• Mechanics completed
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