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AIDAinnova scope
AIDAinnova focusses on Strategic R&D in the 
pre-TDR phase 
• Technology Readiness Levels 2-7
• Not yet experiment-specific: potential to 

unfold synergies Include some prospective 
R&D 
• competitive call at start of project • “Blue 
Sky”, quantum sensors,… 

Targeted applications 
• Higgs Factories 
• ALICE, LHCb LS3 pre-TDR, ATLAS & CMS LS4 
• Accelerator-based neutrino experiments 
• and others
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AIDAinnova: Work Packages 
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WP5: Depleted Monolithic         
Active Pixel Sensors 
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WP5: PSI activities

• PSI is partner organization in AIDAinnova – WP5: 
Depleted Monolithic Active Pixel Sensors

• Development of radiation tolerant Depleted Monolithic 
Active Pixel Sensors (DMAPS) for high-rate applications
• in close collaboration with ETH and UZH

• For future upgrades of the CMS experiment, future 
collider experiments, in-house experiments and other 
applications

• Effort started in 2018
• Evaluated different technologies, now following up two 

(TSI and Lfoundry110) with own submissions
• More information in this Tilman Rohe’s talk

Pixel chip in TSI prototype run:
• 4 different pixel sizes
• Discriminator in each pixel

with 3 trim bits
• External hold possible (as in 

R4S chip)

Motic A: Monolithic timing 
chip
• LF110 nm with back-side 

implant
• Pulse height and time of

arrival is measured
• 5x5 mm2 chip with different

preamplifier designs

https://indico.cern.ch/event/1046819/contributions/4408684/attachments/2265029/3845642/Rohe_WP5_16-06-2021.pdf
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• 4D Tracking and pile-up mitigation at FCC-hh

• Potential applications at FCC-ee:
• Interest for use as a PID detector
• Search for long-lived particles
• Studies of the characteristics of events from 

different regions of the interacting bunches

WP6:Timing detectors

WP6 Work Plan
Timing applications @ FCC
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WP6: Technologies for 3D and 
pixelated LGADs

3D pixels for timing

The idea is to use a 3D based on trenches 
instead of columns in order to obtain a more 
uniform electric/weighting field between 
electrodes à reduction of the dependence of 
timing on the impact position of particles
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Interconnection technologies:    
wafer-to-wafer

Bonn Uni and IZM

Goal: reduce mass, i.e. thickness of pixel detectors
as much as possible while keeping the benefits of the
hybrid approach:
• Separate development and optimization of sensors and FE 

electronics allowing for best performance of FE electronic and 
sensor.

• Fine pitch interconnection between FE and sensor pixel with about 
20 μm pitch.

• Thinning of FE and sensor parts to the minimum. Target is the 
development of ultra-thin hybrid pixel detectors based on:
• 50 – 100 μm thick pixel sensor on 200 (300) mm CMOS 

wafers
• ~20 μm thick pixel FE chip thickness on 200 (300) mm CMOS
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Wafer to wafer: Proof of concept for AIDAInnova

Develop dedicated CMOS Sensor wafer compatible with a pixel FE chip wafer:

• Starting point: passive CMOS sensor development on 200 mm wafer with 110/150 
nm process node from Lfoundry

• Use either TimePix3 chip wafers (130 nm on 200 mm wafers) or own FE 
development on the same wafer as the sensor

• Develop and optimize hybridization process including thinning and interconnection 
from chip’s backside

• Transfer process to more modern feature size pixel chips (65nm or 28 nm on 300 mm 
wafers) for smaller pixel pitches and faster electronics (long term, not with 
AIDAinnova)



This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 101004761.

1
0

WP6: ACF for pixel detector 
hybridization

Involved groups:
• CERN: Sample preparation 
(metallisation), flip-chip detector 
assembly, testing, process 
optimization
• Conpart: Industrial partner / 
ACF supplier, R&D on micro 
particles, ACF characterisation, 
process optimization
• CNRS-LPNHE: Sensor and test-
structure procurement and 
production, testing
• Outside AidaInnova: DESY (test 
beam) and Geneva (Support for 
flip-chip infrastructure)
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WP10: Advanced mechanics for 
tracking and vertex detectors 

• Bring to maturity CMOS-compatible Si-µ-channel fab processes

• Exploit additive manufacturing for

• Ultra-thin metal cooling devices
• Ceramic (composites?) cooling devices
• Hydraulic connections and interconnections

• Ultra light structures integrating cooling  features

• New approach to (natural) refrigerant fluids for warm 

and cold applications

• Develop instrumentation for accurate absolute position 

measurements on very small devices
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WP10: 
Ultra light 3D printed cold plates @CSEM

• Additive Manufacturing technologies
(“3D-printing”):

• standardised and reliable approaches to
produce 3D-printed high precision
micro-channel cold plates.

• Study Different metallic alloys and
ceramic composites

• Investigate the minimum channel cross
section attainable for a fixed channel
length

• Guidelines toward engineering of the
future advanced detector cooling
solutions.

• Top Swiss RTO* with strong background (among others) in high 
precision manufacturing.

• Involved: Additive Manufacturing & Component Reliability group

• Specialist of metal printing

* Research and Technology organization
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Additional material
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The AIDAinnova call
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WP6: Interconnection technologies


