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Letter of Intent: DRD7 

R&D Collaboration for Electronic Systems 

 

Dr Thomas Bergauer, Chair       15 September 2023 

DRDC 

 

 

Dear Thomas, 

 

The undersigned institutes intend to submit to the DRDC a proposal for a new CERN DRD 

collaboration to develop future electronic systems and technologies for particle physics. 

 

As documented in the ECFA R&D Roadmap, high-performance electronic systems are a key 

aspect of all future detector projects. The complexity and cost of the necessary developments are 

high and continue to increase. Delivery of new detectors will require a greater level of coordination 

and better ways of cooperative working within the field, and the new collaboration will provide the 

platform to support this approach. 

 

The collaboration’s work will include development and demonstration of new hardware, firmware, 

and software concepts relevant to the requirements of medium- and long-term detector projects. 

The collaboration will also facilitate access to expertise, tools, and industry vendors in support of 

the entire DRD programme, and will act as a focal point for development of future common 

standards and approaches. It will support both specific technical goals in the area of electronics, 

and the general strategic recommendations of the Roadmap. 

 

The collaboration will bind together the efforts of experts across a range of European and 

international institutes, ranging from large laboratories to individual researchers with particular 

expertise. Major electronic systems are now too complex for any single institute to implement 

alone, often requiring expertise in disparate technologies. Through adoption of open development 

practices and support for the sharing of IP, we will increase the efficiency and capability of all 

participants. The large laboratories will continue to facilitate access to advanced tools and 

technologies on behalf of the collaboration as a whole. The work of all DRD collaborations will be 

supported by adoption of common standards for IP integration and interfaces, and through well-

supported workflows for system and component simulation, design, and verification. The 

development of new detector systems will therefore be a joint enterprise between this and other 

DRD collaborations, involving sharing of both people and resources. 

 

The collaboration will initially include R&D projects in six development areas (organized as 

Working Groups), complementing its wider transversal role in coordination and support for which 

a model is being worked out: 
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● Data density and power efficiency (WG 7.1) 

● Intelligence on the detector (WG 7.2) 

● 4D and 5D techniques (WG 7.3) 

● Extreme environments (WG 7.4) 

● Backend systems and commercial-off-the-shelf components (WG 7.5) 

● Complex imaging ASICs and technologies (WG 7.6) 

 

In each of these areas, we will propose a number of well-defined projects with clear development 

goals. Currently, 16 new projects are in preparation under the guidance of expert convenors (brief 

descriptions are appended to this letter). These projects will provide specific technical outputs, 

and act as pathfinders towards a new vision for future electronic systems based on multilateral 

cooperation in electronics developments. Resources to implement these projects are being, or 

will be, sought from national funding agencies and large laboratories. On a five-year time scale, 

the collaboration’s vision includes, as examples: 

 

● Establishment of well-supported IP repositories allowing sharing and reuse of IP blocks, 

hardware designs, and software / firmware components 

● Development of software-reconfigurable front-end IP blocks and ASICs at new technology 

nodes, speeding up and de-risking detector system design 

● Development of a new generation of components and IP blocks for powering, timing and 

linking the future detector front-ends 

● Adoption of common standards for control, synchronisation, and readout of detector 

systems, reducing development time and risk 

● Implementation of well-supported and cost-effective access to tools and facilities for 

simulation, testing and verification of monolithic imaging sensors and systems. 

 

The collaboration currently comprises 64 contributing institutes in 15 countries, and we are 

developing an agreed work plan for an initial three-year R&D phase. We aim to submit a detailed 

proposal for the first tranche of projects before the end of 2023.  The 64 collaborating institutes 

intend to contribute to 16 projects with an aggregated yearly effort of over 100 FTEs. The 

collaboration will remain open to new participants and projects, and is intended to continue and 

evolve in the long term. 

 

On behalf of the collaboration,  

 

 DRD7 Steering Committee 

 J. Baudot, M. French, D. Newbold, A. Rivetti, F. Simon, F. Vasey 

 

 

Annexes:  

1. List of contributing institutes 

2. Description of projects per working group 

3. List of contributions to working groups, per country and institute 
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Annex 1: List of contributing institutes 

 

Country/Institute contact 

Austria  

Graz University of Technology, Institute of Electronics alicja.michalowska@tugraz.at 

Canada  

Université de Sherbrooke serge.charlebois@usherbrooke.ca 

France  

Aix Marseille Univ, CNRS/IN2P3, CPPM legac@cppm.in2p3.fr 

CEA IRFU Saclay florent.bouyjou@cea.fr 

CEA Leti cedric.dehos@cea.fr 

IN2P3 - LPSC Grenoble rarbi@lpsc.in2p3.fr 

IP2I Lyon d.contardo@ipnl.in2p3.fr 

Laboratoire de Physique de Clermont - LPC  lderamo@cern.ch 

LP2I Bordeaux IN2P3 CNRS frederic.druillole@lp2ib.in2p3.fr 

LPSC Grenoble fmalek@lpsc.in2p3.fr 

OMEGA taille@in2p3.fr 

IPHC Strasbourg jerome.baudot@iphc.cnrs.fr 

Germany  

Bergische Universität Wuppertal wagner@uni-wuppertal.de 

Deutsches Elektronen-Synchrotron (DESY) christian.reckleben@desy.de 

Fachhochschule Dortmund, University of Applied Sciences and Arts michael.karagounis@fh-dortmund.de 

Forschungszentrum Jülich A.Zambanini@fz-juelich.de 

Karlsruhe Institute of Technology (KIT)  marc.schneider@kit.edu 

Max-Planck-Society Semiconductor Laboratory lca@hll.mpg.de 

RWTH Aachen University, Physics Institute IB feld@physik.rwth-aachen.de 

University of Bonn, Physikalisches Institut dingfelder@physik.uni-bonn.de 

Italy  

INFN Bologna davide.falchieri@bo.infn.it 

INFN Padova, Università di Padova piero.giubilato@unipd.it 

INFN Pavia gianluca.traversi@unibg.it 

INFN Perugia giovanni.ambrosi@pg.infn.it 

INFN Pisa Fabrizio.Palla@cern.ch 

INFN Torino darochar@to.infn.it 

Scuola Superiore Sant'Anna Pisa claudio.oton@santannapisa.it 

Università degli Studi di Milano and INFN Sezione di Milano attilio.andreazza@mi.infn.it 

University of Bergamo / INFN Pavia luigi.gaioni@unibg.it 

University of Perugia, Dipartimento di Ingegneria pisana.placidi@unipg.it 

University of Trento philippe.velha@unitn.it 
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Japan  

KEK, High Energy Accelerator Research Organization kisisita@post.kek.jp 

Netherlands  

Nikhef r.kluit@nikhef.nl 

Poland  

University of Krakow AGH  Marek.Idzik@cern.ch 

Romania  

IFIN-HH Bucharest sorin.martoiu@cern.ch 

South Korea  

DGIST gain.kim@dgist.ac.kr 

GWNU elizabeth.locci@cern.ch 

Spain  

CIEMAT cristina.fernandez@ciemat.es 

Galician Institute for high energy physics (IGFAE) antonio.fernandez.prieto@cern.ch 

Instituto de Física Corpuscular (IFIC ) Valencia Arantza.Oyanguren@ific.uv.es 

Instituto de Física de Cantabria (IFCA) ivan.vila@csic.es 

Instituto de Microelectrónica de Barcelona (IMB-CNM) salvador.hidalgo@csic.es 

Instituto Tecnológico de Aragón (ITAINNOVA) farteche@itainnova.es 

Universidad de Oviedo santiago.folgueras@cern.ch 

Sweden  

Uppsala university richard.brenner@physics.uu.se 

Switzerland  

CERN francois.vasey@cern.ch 

Paul Scherrer Institut (PSI) leac@cern.ch 

University of Geneva, DPNC anna.sfyrla@cern.ch 

United Kingdom  

Imperial College g.iles@imperial.ac.uk 

UKRI-STFC Rutherford Appleton Laboratory mark.prydderch@stfc.ac.uk 

University of Birmingham S.J.Hillier@bham.ac.uk 

University of Bristol David.Cussans@Bristol.ac.uk 

University of London Royal Holloway j.panduro.vazquez@cern.ch 

University of Manchester conor.fitzpatrick@cern.ch 

University of Warwick karolos.potamianos@cern.ch 

University of Oxford; Rutherford Appleton Laboratory prof.jocelyn.monroe@gmail.com 

USA  

Argonne National Laboratory jinlong.zhang@cern.ch 

Fermilab dbraga@fnal.gov 

SLAC National Accelerator Laboratory lorenzor@slac.stanford.edu 

University of Minnesota rusack@umn.edu 
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Annex 2: Description of projects per working group  
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Annex 3: List of contributions to working groups, per country and institute 

 

  

Country/Institute tot contribution Qty WG7.1 Qty WG7.2 Qty WG7.3 Qty WG7.4 Qty WG7.5 Qty WG7.6

Austria 3 1 0 1 1 0 0

Graz University of Technology, Institute of Electronics 3 1 0 1 1 0 0

Canada 4 1 0 1 1 0 1

Université de Sherbrooke 4 1 0 1 1 0 1

France 15 3 2 6 1 1 2

Aix Marseille Univ, CNRS/IN2P3, CPPM 3 0 0 1 1 1 0

CEA IRFU Saclay 1 0 0 1 0 0 0

CEA Leti 1 1 0 0 0 0 0

IN2P3 - LPSC Grenoble 2 1 0 1 0 0 0

IP2I Lyon 2 0 0 1 0 0 1

Laboratoire de Physique de Clermont - LPC 1 0 0 1 0 0 0

LP2I Bordeaux IN2P3 CNRS 1 0 1 0 0 0 0

LPSC Grenoble 1 1 0 0 0 0 0

OMEGA 1 0 0 1 0 0 0

IPHC Strasbourg 2 0 1 0 0 0 1

Germany 14 5 1 2 2 0 4

Bergische Universität Wuppertal 1 1 0 0 0 0 0

Deutsches Elektronen-Synchrotron (DESY) 1 1 0 0 0 0 0

Fachhochschule Dortmund, University of Applied Sciences and Arts 3 1 1 0 0 0 1

Forschungszentrum Jülich 2 0 0 1 1 0 0

Karlsruhe Institute of Technology (KIT) 2 1 0 0 0 0 1

Max-Planck-Society Semiconductor Laboratory 1 0 0 0 0 0 1

RWTH Aachen University, Physics Institute IB 1 1 0 0 0 0 0

University of Bonn, Physikalisches Institut 3 0 0 1 1 0 1
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Italy 19 4 2 1 3 0 9

INFN Bologna 2 0 1 0 0 0 1

INFN Padova, Università di Padova 5 1 1 1 1 0 1

INFN Pavia 1 0 0 0 0 0 1

INFN Perugia 1 0 0 0 0 0 1

INFN Pisa 2 1 0 0 0 0 1

INFN Torino 2 0 0 0 1 0 1

Scuola Superiore Sant'Anna Pisa 1 1 0 0 0 0 0

Università degli Studi di Milano and INFN Sezione di Milano 1 0 0 0 0 0 1

University of Bergamo / INFN Pavia 1 0 0 0 1 0 0

University of Perugia, Dipartimento di Ingegneria 1 0 0 0 0 0 1

University of Trento 2 1 0 0 0 0 1

Japan 2 0 0 0 1 0 1

KEK, High Energy Accelerator Research Organization 2 0 0 0 1 0 1

Netherlands 1 0 0 1 0 0 0

Nikhef 1 0 0 1 0 0 0

Poland 1 0 0 1 0 0 0

University of Krakow AGH 1 0 0 1 0 0 0

Romania 2 0 0 1 0 1 0

IFIN-HH Bucharest 2 0 0 1 0 1 0

South Korea 2 1 0 1 0 0 0

DGIST 1 0 0 1 0 0 0

GWNU 1 1 0 0 0 0 0

Spain 12 1 0 5 2 4 0

CIEMAT 2 0 0 1 0 1 0

Galician Institute for high energy physics (IGFAE) 3 0 0 1 1 1 0

Instituto de Física Corpuscular (IFIC ) Valencia 1 0 0 0 0 1 0

Instituto de Física de Cantabria (IFCA) 1 0 0 1 0 0 0

Instituto de Microelectrónica de Barcelona (IMB-CNM) 2 0 0 1 1 0 0

Instituto Tecnológico de Aragón (ITAINNOVA) 2 1 0 1 0 0 0

Universidad de Oviedo 1 0 0 0 0 1 0
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Sweden 3 1 1 0 1 0 0

Uppsala university 3 1 1 0 1 0 0

Switzerland 10 1 2 1 2 2 2

CERN 6 1 1 1 1 1 1

Paul Scherrer Institut (PSI) 3 0 1 0 1 0 1

University of Geneva, DPNC 1 0 0 0 0 1 0

United Kingdom 19 2 3 3 3 7 1

Imperial College 3 1 1 0 0 1 0

UKRI-STFC Rutherford Appleton Laboratory 3 0 1 0 0 1 1

University of Birmingham 4 1 0 1 1 1 0

University of Bristol 2 0 0 1 0 1 0

University of London Royal Holloway 1 0 0 0 0 1 0

University of Manchester 2 0 0 0 1 1 0

University of Warwick 3 0 1 1 0 1 0

University of Oxford; Rutherford Appleton Laboratory 1 0 0 0 1 0 0

USA 12 2 2 3 1 2 2

Argonne National Laboratory 3 1 1 0 0 1 0

Fermilab 6 1 1 1 1 1 1

SLAC National Accelerator Laboratory 2 0 0 1 0 0 1

University of Minnesota 1 0 0 1 0 0 0

Grand Total 22 13 27 18 17 22


