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Motivations for a versatile matrix for trackers
§ Definition

• Versatile => fits various projects

  => range of specifications

• Tracker => position res. is not the driver 

§ Motivations

• Large internat. community interested
 => shared resources
=> strong visibility

• intermediate & long terms applications

• Key aspects to 
“develop the full potential of CMOS MAPS”

  Strategic development

       (technical & scientific statement)
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• ALICE 3 outer layers
• LHCb Upstream Tracker (MT?)
• Belle II long-term Tracker 
• CBM
• FCCee
• (EIC tracker)
• (Calorimetry)

• Hit rate
• Time stamping
• Low power
• Radiation tolerance
• Trigger
• Data throughput
• Time resolution
• yield



Technical proposal
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Pay attention to axis scales, 
not very robust!

For O(100) ps
=> TDC strategy to be developed

Minimising periphery area
Maximising yield 

Pixel grouping
Process variants

(collection diode)



Research goal target
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?

Knowledge from large effort in past years
organised by CERN-EP R&D / ALICE-ITS3



EOI & Synergies
§ EOI ?
• This is a technical proposal rather than a scientific expression of interest
• Target only sensor
• Not an EOI per se / contrary to a complete project for a Vertex detector 

=> Potential contribution to another EOI for FCCee tracking

§ Synergies 

• With existing detector R&D on ee machine: Belle II

• With integration studies for a FCCee tracker (US, …)

• With sensor for vertex detector 
=> re-usable front-end (TBC), same matrix architecture, same (programmable) periphery
=> two variants of ‘same’ chip

• With even longer term R&D purely on timing and/or intrinsic amplification
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Announcement:
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Supplementary slides …

https://indico.in2p3.fr/e/pixel2024


Specifications: numbers!
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Source: my own mix of LOI, recent talks and private communication



2024 2025 2026 2027 2028 2029 2030 2031

Timeline & Collaboration

§ Interested groups so far (mostly under discussion)
• France: CPPM, IPHC, IRFU, LPNHE, (IP2I), …
• Germany: GSI, …
• Italy: Bergamo/Pavia, Pisa, …
• Japan: under discussion
• Spain: IFIC, IGFAE, …
• USA: under discussion
• …

Demonstrator large enough
/ read-out performance
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MPR2 MPR3 <= R&D line in DRD7/WG6• Simulation
• Design
• Test preparation

• Tests
• Simulation
• Design

• Tests
• Simulation

Sensor N-1 before experiment-dedicated,
yield evaluation

§ Expected strong synergies
• DRD3-WP1 projects in same techno
- Position resolution
- Radiation tolerance
- Time resolution

• DRD7-WG6 for technology access


