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o DRD7: Electronique

Goals: Follow strategic R&Ds in electronics, 
support access to technologies, tools and 
knowledge, and aim for the DRDT.

DRD7 is transverse by design, supports to 

other DRDs → Can sometime be at the 
interface to other DRDs.
DRD7 proposal 2024 → DRD7 approval June 5 th 2024

Last workshop: Sept 2025
https://indico.cern.ch/event/1556239

Louis d’Eramo

Didier Contardo & 

Laurent Serin in DRDC

DRD 7 goals & french community

https://indico.cern.ch/event/1556239
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DRD 7 : WP organisation
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DRD 7 : WP1→ Data Density and Power Efficiency
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DRD 7 : WP1b Powering
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DRD 7 : WP1b Powering many activities

Parallel powering and DC/DC 
converters 48V → 5V/1.8V

ShuntLDO design porting to 28 
nm (Dortmund) improving power 
efficiency in regulator

ShuntLDO in HV CMOS TSI 
180 nm  ATLASPIX3 (KIT)

Very active DC/DC serial 

powering activites within 7.1b

Powering a SP chain of 2 quad modules

DC/DC converters 48V 
→ 5V/1.8V at CERN.

Today under testing

M.Karagounis©! 
https://indico.cern.ch/event/1556239/

https://indico.cern.ch/event/1556239/
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DRD 7 : WP2 → Intelligence on Detector

Focus on Project 7.2a :
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DRD 7 : WP2a → Virtual Electronic System Prototyping

Allpix2: benefits from accuracy of both physical and electrical 
simulation https://gitlab.cern.ch/allpix-squared/libapx

PixESL: virtual prototyping framework for pixel detectors 
https://gitlab.cern.ch/iod/pixesl-group/pixesl-project-template High level modelling readout chain

simulation becoming available

E.Sacchetti©! 
https://indico.cern.ch/event/1556239/

https://gitlab.cern.ch/allpix-squared/libapx
https://gitlab.cern.ch/iod/pixesl-group/pixesl-project-template
https://indico.cern.ch/event/1556239/
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DRD 7 : WP3 → 4D & 5D techniques
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0 DRD 7 : WP3a → ADC & TDC

Jitter versus input charge
• Analog matrix in 28 nm technology :

– Pixel pitch 25 µm

– Gain charge/voltage : 95 mV / ke-

– 8 µW / analog pixel

– Threshold dispersion 130 e- RMS

– Noise 47  e- ENC (for Cdet = 100 fF) 

• jitter < 50 ps rms for Cin = 100 fF (and 
approx. 37 ps when Cin = 50 fF)

• TDC to be added in next proto (2026)

CPPM dvp in 28 nm

CEA-IRFU 12b TDC assisted
SAR ADC

OMEGA : EICROC

IP2I plans for TDC in TPSCo 65 
nm (part of MANTA project)

Lots of activities, joint 

ASIC designs …

M.Idzik©! 
https://indico.cern.ch/event/1556239/

https://indico.cern.ch/event/1556239/
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1 DRD 7 : WP4 → Extreme environnements & longevity

Modelisation & developments of 
CMOS PDKs & IPs for cryogeny 

Radiation hardness of 
advanced CMOS processes

Cooling
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2 DRD 7 : WP4b → Radiation Hardness

Ring-Oscillator studies on 40 nm technology

Very active domain, some studies on 40 nm 

but main focus on 28 nm technology

28 nm : dose rate effect (CERN)

28 nm ring oscillator studies (HDR): 
max 15% increase at 1 GRad

Id vs Vgs to            
3 Grad (Pavia)

Transconductance vs. Dose: short 
channel more resistant! (Pavia)

Practical question: methodology 

at ultra high dose?

TID-induced leakage in pn junctions
seen in 28nm DC-DC conv (CERN)

G. Borghello©! 
https://indico.cern.ch/event/1556239/

https://indico.cern.ch/event/1556239/


DRD7 activities 5th FCC / DRD France wsNov. 27th 2025 13
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3 DRD 7 : WP5 → Back End systems & COTS
• WP 7.5a → common TDAQ developments with COTS

– Main focus on triggering with various hardware platforms (FPGA, CPU, GPU…)

– Sharing technological knowledge : soft/firmware framework ,  hardware devices, 
open-access git repository…

• WP 7.5b → Front-End to Back-End with 100 GbE

CPPM uses existing BE board
solution adaptation  → uses 
PCIe400 with 100 GbE links.

F.Alessio©! 
https://indico.cern.ch/event/1556239/

https://indico.cern.ch/event/1556239/
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4 DRD 7 : WP6a → Access to selected imaging technologies

DRD 7.6a Goals:
Provide framework to facilitate access to complex imaging 
technologies/ modified process through standard MPWs  
Support access to monolithic CMOS technologies

- TPSCo 65 / TJ 180 → Single pt of interface to foundries
- PDK support, design flow…
- MPW / ER organization
- Thinning & cutting

- Support IP development:
- Many IPs available or in development…

- Implication of French community mainly on 2 technologies: 
- TJ 180nm, TPSco 65nm

Access through IPHC IP dvps + link to DRD3 projects

In ER3 ALICE-
driven, of order
6-7 chiplets 1.5 
mm2 available
to community

In ER2: MOSAIX 
stitched sensor for 
ALICE ITS3

Organization of ER3 / MPR2 

timing / process to access IPs 

in discussion with users. 

In ER1: MOSS

W.Snoeys©! 
https://indico.cern.ch/event/1556239/

https://indico.cern.ch/event/1556239/
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DRD 7 : WP6b → Shared access to 3D integration

DRD 7.6b Goals:
Shared access to 3D integration. 

- 2.5D chiplet architectures and 3D W2W 
- Key enablers for future detectors

Community is developing 

and ambitious projects 

start to shape in DRD7.6b!

Silicon interposer

3D integration

M.Caselle©! 
https://indico.cern.ch/event/1556239/

https://indico.cern.ch/event/1556239/
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DRD 7 : WP7 → Hub-based support K.Kloukinas©! 
https://indico.cern.ch/event/1556239/

https://indico.cern.ch/event/1556239/
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Conclusion

Good participation of IN2P3 teams in particular in this DRD with relatively transverse vocation, 
sign of the dynamism of our community!

DRD7 steering committee: J. Baudot

DRDC: L. Serin, D. ContardoMany of these topics directly impacting / in line with  FCC detector R&D

F.Vasey©!
https://indico.cern.ch/event/1436991/

WADAPT : LPSC

Virtual Electronic System Prototyping: IPHC

Co-conv: LPNHE
TDC/ADC: CPPM / IP2I / Omega

Time measurement: LPCA

Timing distribution techniques.: CPPM /IJClab

Radiation resistance: CPPM

Cooling: CPPM / LAPP / LPNHE / LPSC

100 GbE: CPPM

Imaging technologies: APC / CPPM / IP2I / IPHC / LPNHE Co-conv: CPPM

Co-conv: LPCA

https://indico.cern.ch/event/1436991/

