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Users for 3D sensors

● R&Ds from TIMESPOT and RD50 teams showed with both simulation and production of 
prototypes that 3D is appropriate also for timing measurements

● Several Users 
○ LHCb Upgrade II (ie will become a “big” production at one point PRR Q3 2027)
○ Generic sensor R&D (institute based but also more broadly in DRD3)
○ Various “small” experiment that could use the produced sensors

 (Aladdin, Lumitracker, LHCspin?etc.)

● Several collaborating groups involved in this specific R&D with various interest:
○ CERN: VELO, EP R&D WP1.1 [ Aladdin, LumiTracker ]
○ Nikhef: VELO and sensor R&D
○ Santiago: VELO and Aladdin, LumiTracker
○ INFN: VELO, sensor R&D , Aladdin

● 3D sensors are demonstrated to provide good timing performances and not to be 
that susceptible to radiation damage effects
○ fulfill two key performance requirements for LHCb Upgrade II
○ produced for ATLAS & CMS upgrades due to their radiation hardness

⇒ large prod optimised for efficiency / spatial resolution / radiation 
hardness, not for timing

from Adrianoʼs talk Nov 24

https://indico.cern.ch/event/1459997/contributions/6248282/attachments/2976908/5240627/U2Wshop_291124_3DSS_AL.pdf


Amount of charge and sensor capacitance drives the timing performances. Not 
clear where we stand exactly:

⇒ reducing the sensor capacitance and maximising the charge is most 
likely the way to go

Critical to understand the interplay between sensor thickness and capacitance, 
but this is not the only contribution…

● For a given bulk thickness and fabrication technology, the capacitance can 
be reduced by decreasing the column width.

⇒ high AR  R&D

● Larger thickness remains favourable on two fronts:
○ higher charge reduces the error correction on the intrinsic time resolution
○ lower angle needed for optimal charge sharing (easier to design a detector)

⇒ thickness to be investigated, 150um has an optimal angle for spatial 
resolution 10deg higher than 300um 

● Investigate various column geometries:
○ 1E, 2E, 3:2:3, hex, 50x50

● Have large structures available to bond to Picopix/IGNITE and TPX ASICs
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Analog FE jitter  

What do we want?



What do we want?
● p-stop vs p-spray to improve HV tolerance and 

interpixel capacitance
⇒ dedicated  R&D structures

● Match head to improve HV tolerance at the tip 
of the column
○ lower field at the tip, preventing early 

electrical breakdown
○ requires some etching development

● Double sided (a) vs. single sided (b)
○ ⇒ study into choice of fabrication process
○ possible pass-through columns for better 

homogeneity in response and high voltage, 
with a reduction in efficiency?

○ thicker structure can be made with double 
sided process.

Designs and studies driven by simulation studies.



State of the Art

● Trench sensor:
○ FBK (Italy)

■ single sided 150um 
● Column sensor:

○ FBK (Italy)
■ single sided 150um  (ITk) 
■ double sided 230um (IBL)

○ SINTEF (Norway)
■ single sided 150um  (ITk)

○ CNM (Spain)
■ single sided 150um (ITk)
■ double sided 230um (IBL)
■ double sided for fast timing 285um 

University of Trento and TIFPA (INFN center including FBK) and 
CNM are LHCb associate member

Disclaimer: not a representative of the possibilities
of those producer but giving a tour 
of “large R&D and prod” lately



● Following up various R&D with several vendors, including following up “global R&D 
effort” through AIDA-innova and DRD3.

● FBK trench sensors 150um:
○ AIDA innova production received, under test with the Cagliari group
○ Bonded to IGNITE 32  

● FBK: single sided tech 150um:
○ Production on-going, expected delivery towards the end of the year

● FBK: double sided tech:
○ new R&D, targeting thicker sensors (280-300um), with higher HV tolerance.
○ expected 12-18 month from now?

● CNM: double sided tech (RD50 → AIDA innova → 6-inch process)
○ RD50 structure available and some tested with TPX4,  collaboration with CNM on 

simulation, AIDA innova production stalled for the moment (RIE machine), 6-inch being 
designed

○ AIDA innova prod probably before end 2025, 6-inch at best end 2026 [to be checked]
● Sintef: Single-Sided tech:

○ p-stop vs. p-spray, match-head R&D
○ pushing on the aspect ratio 23 -> 25-27
○ investigating thicker sensors 150um and 230um

State of the R&D

Availabilities from end 
2025 to Q3 2026

To be bonded with the 
ASICs available ~Q2/3 
2026




