
HEP annual meeting 18/05/23

Darkside-20k 



2

Outline

HEP annual meeting 18/05/23

• Experiment overview 
• People  
• Production plan and part flow 
• vTile assembly 
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• Summary and Future
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The Darkside-20k experiment 
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20m2 of silicon 
fabricated by LFoundry 
in partnership with FBK, 
Trento. 

Experiment at LNGS and 
cryostat operated at 87K
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• Research staff/academics: Joost Vossebeld, Kostas Mavrokoridis, Tim Jones, 
Gianluigi Casse, Adam Roberts, Alan Taylor, Jon Taylor


• Technical staff: Liam Boynton, Paul Sinclair, Dan Hollywood, T. Lee, P. Timko

• PhD students: Sudikshan Ravinthiran, Alan Taylor


Thanks to Alan and Adam for a lot of the technical work shown in these slides

Darkside-20k in Liverpool
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Liverpool involvement
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UK veto tile production flow
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vTile assembly
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• Custom vacuum tooling 3D printed in AML and machined flat in DFF 
• Solder stencils used for deposition of indium solder paste and placement 

of SiPM dies onto PCB 
• After reflow in a dedicated oven, the tile is ready for metrology and wire 

bonding 
• Handling brackets designed and printed for visual inspection and testing
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Tile assembly - wire bonding 
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• Wire bonds from SiPM pad to PCB pad 
• pull tests show excellent results and 

pad lifts have not yet been observed
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Tile assembly - QC
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• Visual inspection of assembled vTiles carried out on 
a high resolution flat bed scanner 

• Metrology carried out using the laser measurement 
attached to the smartscope in the LSDC 

• CT scans being investigated for QC of the indium 
solder distributions between the silicon and the 
PCB  

• Itk-snap software for viewing CT scan data
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Tile assembly - handling and storage
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• New ABS resin material investigated for production 
of the tile handling brackets and the bare SiPM 
storage trays 

• Prevents contamination from CF that were sometimes 
present after use of Onyx material from FDM printer
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martin’s talk

Goals of the Liverpool Cold Test site
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Cryostat current status
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Electronics for cold testing
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Electronics for cold testing
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Summary and plans for this year
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• vTile design finalised: PCB, mounting pillars and 
wirebond pattern, radio-assay 

• Cryo-probed diced wafers of SiPMs arriving from LNGS 
and  

• vTile pre-production is underway in the LSDC and new 
staff have been trained in assembly and wire bonding  

• Cryostat ready for reception of vPDU3 for first cold 
tests - some open questions on additional filtering (HV) 
and feedthroughs will start to be addressed with these 
tests 

• Additional technical effort for production phase to 
begin soon

How it 
started…

How it’s 
going


