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Mandate

• The development of electronics in general and ASICs in particular will 
continue to play a very important role for all future experiments in HEP. 
• These HEP developments will have to follow the microelectronics industry 

to smaller feature sizes in order to benefit from the increasing transistor 
density, the intrinsic high speed and the lower power consumption. 
• In addition, the need to follow industry to newer technologies is also 

mandatory as production lines for older technologies are discontinued.
• Infrastructures at the HEP institutes for the design of complex mixed-mode 

CMOS ASICs have to be built up to match future challenges and emerging 
design and verification methods need to be explored.



Mandate

• To process the data generated by the detectors’ high speed optical links, 
chips for data aggregation and filtering as well as FPGAs need to be 
brought to the level required for future experiments. 
• If integrated photonic nodes become available, new avenues of 

development might open. 
• The low operation voltages of present and future chip technologies will 

make the development of on-chip DC-DC converters and power 
management blocks essential for future low mass detectors. 
• The scope of this task force should also include developments exploring 

more sophisticated interactions between on-detector and off-detector 
electronics, keeping in mind and profiting from the rapid evolution of 
commodity electronics.



Mandate

• The radiation tolerance for the electronics required by future 
experiments, in particular those at hadron machines, is unique to 
applications in HEP and needs to be addressed in a common 
international effort



Mandate

• Interconnection technologies, post processing and packaging will 
become essential for future high-density detectors. 
• In hybrid pixel detectors for example the high cost of flip-chip bonding 

is a limiting factor, and alternative methods are already in use in 
industry and may also be explored by HEP. 
• Access to these sophisticated technologies is often restricted to large 

size projects, and will benefit from a community-wide approach. 
• The format and packaging of on-detector electronics will be driven 

partly by integration, material, and power/cooling concerns, and will 
thus need to be covered across task forces TF7 and TF8. 
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• Are requirements of future experiments reasonably achievable for 
electronics?

• Design of electronics systems should be an integral part of the design 
of detectors and experiments

• Next slides: a selection of outcomes from the input session on Future 
Facilities (Feb.19)
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Linear high-energy e+e- machines



• CMOS technologies are becoming more and more complex, making it 
impossible to effec:vely support too many variants

• 65 nm, 28 nm, next?

• Radia:on tolerance, cryogenic temperatures

• Design of integrated electronics in CMOS sensors (65 nm, 28 nm 
imaging processes)

• Will 3D integra:on become available? 



INFN
• CHIPIX65 (call gruppo V, P.I. Lino Demaria)
28 nm CMOS ASIC for pixel detectors with high time resolution

• Timespot (call gruppo V, P.I. Adriano Lai)
28 nm CMOS ASIC for pixel detectors with high time resolution

• Falaphel (call gruppo V, P.I. Fabrizio Palla)
28 nm CMOS for CMOS ASICs interfacing with silicon photonics devices for high rate 
data transmission

• AIDAINNOVA
WP with network on 28 nm CMOS, 130nm/65nm chips for detectors in the project



TF7 outlook

• At this point TF7 is open to suggestions from the community ( I solicit 
inputs from INFN)

• Development of new electronics systems with advanced technologies 
(nanometer CMOS, 3D integration) requires a community of fully 
trained designers; in my opinion, it is crucial that INFN supports this 
community


