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Disclaimer

• All of the slides of this presentation are taken from the original 
presentations that can be found here: 
https://indico.cern.ch/event/999816/

• This summary is selective and subjective and does not reflect all of 
the presentations at the symposium.

https://indico.cern.ch/event/999816/
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GAA = Gate All Aroud
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CEA – LETI / ST
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Wf: weighting field
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Conclusion

• Towards more density
• Technology nodes go on decreasing (down to 5 nm)

• We reached the limit for planar structures, and new technologies are 
developped exploiting the 3rd dimension: FinFet and GAA transistors. 

• We have no sufficient information on the radiation tolerance of these new 
technologies

• 3D integration: Chip2Chip, Wafer2Wafer, Chip2Wafer

• µbumps of 1µm with 2 µm pitch

• Muti-layer integration of complex systems



Conclusion

• Towards faster sensors:
• 4D tracking is essential for future HEP detectors
• 10 ps is impossible for classical planar sensors
• 3D detectors (column and trench) are good candidates: σt of 20 – 30 ps and 

very good radiation tolerance but high detector capacitance.
• LGAD also good candidates, σt of 20 – 30 ps for thin detectors are high reverse 

bias. Rad hard up to 3 x 1015 neq/cm2.
• MAPS are a promissing solution after sensor optimization with a simulated σt

of 50 ps. Optimised MAPS are rad hard up to 1 x 1015 neq/cm2.
• RSD are also good candidates, with excellent fill factor (100%) and spatial 

resolution (5µm with a pitch of 150 µm) and σt of 30 – 40 ps. Radiation 
tolerance are however still to be studied



Conclusion
• Towards bigger sensors:

• R&D stitched sensor of 28 cm x 10 cm
• Flexible and bent sensors. Very low material budget
• Many challenges, mainly:

• Power distribution
• Yield 

• Chip 2 Chip data and power transmission are realized and successfully tested.

• General Comment
• Detectors design are becoming more and more complex and requires a digital-on-top 

approach with an increasing verification effort. 
• It takes years to develop the full detector.
• There is a need for an expert team of designers, complemented with 

device/TCAD/Monte-Carlo experts. It takes years to train these people and our 
community does not sufficiently preserve critical mass and know-how for this 
activity.



Thank you for your attention


