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Module 0 status
…and future modules 
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Introduction

• Past VELO U2 workshop:
• Module Flavour, Module electronics.

• Power consumption, voltage supply, 
radiation damage, bandwidth, …

• SiPh, VTRx+, KCU, Felix, Online, 
reconstruction.
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*Same things in the other side of the module

https://indico.cern.ch/event/1476094/contributions/6233559/attachments/2969446/5225458/ModulesFlavour-1.pdf
https://indico.cern.ch/event/1459997/contributions/6238188/attachments/2976936/5240892/VELO%20Module%20electronics.pdf
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Hardware electronics

• PCBs under design for M0 (Tpx4) (Milestone M0).
• Rad hard chipboard. (Bas Van Der Heijden (Nikhef)). Ongoing

• VTRx+ + lpGBT board that adapt to Nikhef rad hard chipboard (Stefano Riboldi 
(Milano)). Under discussion. 

• Full Tpx4 board. (Sara Al-Tawil (EP-ESE)). Schematic on review, Layout on going.

• PCB design for Picopix/Ignite should start soon (Milestone M1).

https://indico.cern.ch/event/1545889/
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Hardware electronics

Quick thougth on power and voltage 
drop.

• Upgrade I: 
• Minimize voltage drops. Aim : 

100mV @ 3A, i.e. total cabling 
resistance < 30mΩ.

• Current consumption of ASICs 
varies <~30% when readout is 
active. <30mV supply variation.

• Upgrade II:
• Power will be factor 2 and voltage 

will from 1.2 V to 0.9 V.

• So, keeping the same factor 100 
mV -> 75 mV and 3A -> 6A. And 30 
mΩ -> 12.5 mΩ.

• Careful study of wirebond size and 
number and power routing need to 
be done.  

18 um copper plane with tile width
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Hardware integration  

• Similar like Upgrade I:
• Electrical module need to be integrated 

with the cooling. (external or embedded).

• Challenges due to Upgrade II 
conditions:

• Electrical test:
• CLK distribution of ps.

• High data rate.

• But not only electrically, module need to 
be tested with:
• Irradiation.

• UHV.

• Low temperature and temperature cycle.

• Magnetic field.

• Documentation on specifications for 
ECS, TFC and data rates integration in 
LHCb. (Antonio (Santiago)).
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Hardware readout (links)

• A lot of work from CERN, Birmingham 
and Santiago: Link 1, Link 2, Link 3, 
Link 4.

• More presentations/summaries 
today/tomorrow.

• Data rates from simulation and SiPh 
link optimization (Dan (Birmingham)

• Silicon Photonics optical links and 
VTRx+ module outgassing test 
(Carmelo (EP-ESE))

• Optical links demonstration using the 
VTRx+ (Fran (EP-ESE)

• Some of the milestones D0-3 archived 
or almost to be archive.

• No spoiling here.

https://indico.cern.ch/event/1503961/contributions/6330062/attachments/2999798/5286010/LHCb_VELO_upgrade_Links_21-01-2025.pdf
https://indico.cern.ch/event/1515943/
https://indico.cern.ch/event/1527144/
https://indico.cern.ch/event/1545888/
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Firmware and Software // For control and for readout

• KCU and FELIX developments. Merge request on going.

• Towards a common development. More on Paolo talk.

https://indico.cern.ch/event/1510317/contributions/6356234/attachments/3008467/5303645/KCU%20electronics%20based%20on%20TPx4.pdf
https://indico.cern.ch/event/1533537/contributions/6454395/attachments/3042863/5375748/TPX4_FELIX_Readout.pdf
https://indico.cern.ch/event/1535317/
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Conclusions

• Few developments towards the M0. 

• M1 ones should start soon.

• HW, FW and SW for M0 could speed up the M1 developments.

• Common HW, FW and SW frameworks will allow better and productive 
R&D and future detector operation.
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