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Deliverables
ASICs:
• LArASIC_P5B: 15360
• ColdADC_P2 : 15360
• COLDATA_P4: 3840

Electronic Boards:
• Frontend motherboard : 1920
• Warm Interface board : 480

Warm crates (WIEC): 80

Cryostat penetration assemblies: 40

Power supplies:
• Low voltage (PL506): 80 channels
• Warm Low voltage cable: 80

Cables, Patch Panel:
• SAMTEC signal/clck cable (25m): 1920
• Cold low voltage cable: 1920 (25m) + 1920 (4m) 
• Cold bias SHV cables: 480
• MiniSAS cable: 1920
• Patch panel: 160 (or 320)

In addition, ~10% spares are planned

Warm Interface Board Frontend Motherboard

Warm Crate Assembly

Cryostat Penetration
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Production Schedule
• Production of Bottom CE components for FD2 start soon after the end of 

FD1 production. All items will be sent to SURF except Frontend 
Motherboards, which will be delivered to the CRP Factories

Component Fabrication 
Source

Start Date
(in P6)

End Date
(in P6)

ColdADC/COLDATA Industry Oct 2024 Jul 2025
Frontend Motherboard Industry Oct 2024 Jan 2026

Cold Cables Industry Apr 2025 Jun 2026
Cryostat Penetrations Industry and 

Homemade
Feb 2025 Apr 2026

Warm Interface Electronic 
Crates and Electronic Boards

Industry Apr 2025 Jun 2026

Power Supplies and Warm 
Cables

Industry Apr 2025 Apr 2026

• Production dates are planned to minimize conflict with FD1 production and 
installation activities. FD1 and FD2 activities are linked in P6 Schedule



LArASIC Production
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• ASIC industry is starting to restrict access to 180nm production 
line. LArASIC is using 180nm technology

• Decision of the CE Consortium is to go ahead and purchase all 
the LArASIC that we need for FD1, FD2, + spares ASAP before we 
get locked out of the production line

• LArASIC Production Readiness Review (7-8 March 2022). Review 
home page is at Indico 53072

• Production order for 250 Wafers à ~77K LArASIC_P5B (before 
yield) will go out to the vendor soon

ASIC FD1 (3,000 FEMBs) FD2 (1,920 FEMBs) FD1+FD2

LArASIC 26,400 16,900 43,300

Number of ASICs Needed (assume 10% of spare FEMBs)

https://indico.fnal.gov/event/53072/


Sample P6 Schedule (13 pages total)
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Cost Estimate
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• Resource loaded cost+schedule is fully implemented in P6
• Most M&S estimates are based on actual vendor quotes
• Most electronics design costs are absorbed by FD1
• All NRE production charges (e.g. ASIC masks) are 

absorbed by FD1
• Labor estimate for QA/QC are based on ProtoDUNE-1 

experience
• FD1 installation labor costs have large uncertainty (~50% 

assigned)
• Overall FD2 BDE Budget-at-Completion cost has ~30% 

uncertainty (cost contingency)



Sample Basis of Estimate
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Frontend Motherboard M&S

Similar spreadsheets for other
BDE components and labor 
estimates



BDE Budget-At-Completion
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Thank You !
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