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IF07: Electronics and ASICs

● We should cover readout systems, including (but not limited to) their ASICs

● As starting point for background reading, there are some recent studies and reports, including:
○ CPAD Workshops 

■ Annual workshops since 2015
■ Most recent (Dec. 2019): https://wp.physics.wisc.edu/cpad2019/
■ Report from CPAD 2018 available at https://arxiv.org/abs/1908.00194

○ DOE BRN Study Workshop on HEP Detector R&D, Dec. 2019
■ Report expected to be available soon  

● Of course, while these are good starting points, new ideas and interests are very welcome as part of 

Snowmass 2021, which is a community-driven process
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Techniques to Enable  Continued  Innovations in Instrumentation

●  Identify  Areas/Topics  of Interest  for Priority Support by funding agencies:  Innovative & Mundane
○  Some Examples in the following slides

● Explore  inter-agency support for development of  ASIC blocks of common interest  eg.   NNSA  & HEP   
○ Need for commonly used blocks that must operate in extreme environments, that is not commercially interesting.   

● Ensure State of the Art  understanding/sharing of designs  is  broadly accessible within HEP/NP  

Instrumentation Groups  to allow multi-institutional development as needed  for complex SoC designs.
○  Encourage Continued use of common CAD  tool platforms:  eg.  Cadence   
○ Advocate for multi-institution   IC  technology  NDA’s  modeled after CERN’s  Frame Contracts.
○ Encourage/Support    workshops, seminars  and Technical Development Short Courses to maintain and renew the 

design  workforce. 
○ Use common tools for  Design Maintenance / Archiving/Revision among institutions  eg.  Cliosoft or other…
○ Develop  Reliable, Hierarchically compatible,  Test bench techniques for all aspects of  ASIC/System designs.      
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Topics: some examples

● Electronics/ASICs in extreme environments
○ Cryogenic temperature
○ Extreme radiation environments

● Fast timing
○ Picosecond timing resolution with size and power constraints
○ Precision clock and timing circuits

● Fine granularity, high precision instrumentation
○ Particle flow techniques

● New design and verification methodologies
○ Self assembly techniques
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Topics: some examples

● Low power high speed I/O protocols
○ Power management blocks

● Fault tolerant communication
○ CMOS with integrated photonics
○ Silicon photonics and optical transmission
○ Wireless blocks

● Artificial Intelligence and Machine Learning techniques
○ Internet of Things technology

● Circuits for monolithic sensors with integrated readout
○ MAPS, SPADs, SiPM
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Upcoming dates

● Instrumentation Frontier Kickoff Meeting
○ Friday June 19, 2020 (9 am to 6 pm US Central Time) (remote meeting)
○ https://indico.fnal.gov/event/43730/

● Deadline for LoI submission
○ August 31, 2020

● Snowmass 2021 Planning Meeting
○ November 4 - 6, 2020 at FNAL

● Deadline for submission of Contributed Papers
○ July 31, 2021

● Snowmass 2021 Summer Study
○ July 11-20, 2021 at UW Seattle

● Snowmass 2021 Report Due
○ October  2021
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Next steps

● Please attend the Instrumentation Frontier Kickoff Meeting
○ Friday June 19, 2020 (9 am to 6 pm US Central Time) (remote meeting)
○ https://indico.fnal.gov/event/43730/

● Prepare “flash talks” (few minutes) to present your interests
○ We will organize a meeting in ~1 month to present these, and organize among the group a list of topics for 

further discussions and work in the coming months

● Topical meetings
○ A series of meetings, every 2-3 weeks, with each meeting focused on a particular topic

● Joint meetings
○ Some of the meetings can and will be held together with other IF subgroups (and there will also be 

discussions between IF and other frontiers)
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Email lists 

Join the Instrumentation Frontier email list: SNOWMASS-INSTRUMENTATIONFRONTIER@fnal.gov

● Topical Group e-mail list: SNOWMASS-IF-07-ELECTRONICS-ASICS@FNAL.GOV    

Instruction for joining the mailing list:

● Send an e-mail message to listserv[at]fnal.gov

● Leave the subject line blank

● Type “SUBSCRIBE SNOWMASS FIRSTNAME LASTNAME” (without the quotation marks) in the body of your message. You'll 

get a Slack invitation when that subscription is approved.

19



SLACK channels

    Slack channels for topics common to the Instrumentation Frontier: instrumentation

● Slack channel: if07-electronics_asics

  

 Instruction for joining the SLACK channel

● Go to https://snowmass2021.slack.com/ If your institution's domain is on the list, join in.

● If your institution is not on the list, send an email to any of the Frontier's conveners to get an invitation.
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