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General news and information

« DRD3 Collaboration Annual Review

* Internal review on February: progress towards the Research Goals and Activities
« Review by the DRDC on March: they appreciate the work carried out so far within Groups

and Projects

WG4 research goals <2027

Description

RG 4.1

Flexible CMOS simulation adaptable to different tech-
nology nodes and development of connections between
tools for device-level simulation and electronic circuit de-
sign /validation

RG 4.2

Implementation of newly measured semiconductor proper-
ties into TCAD and MC simulations tools

RG 4.3

Definition of benchmark for validating the radiation damage
models with measurements and different benchmark models.

RG 4.4

Developing of bulk and surface model for 10'°cm=2 < &, <
10'7 em—2

RG 4.5

Collate solutions from different MC tools and develop an
algorithm to include adaptive electric and weighting fields
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Working Group 4 status DRD3

- WG4 -

* WG4 in numbers
» 160+ participants

* 19 General Meetings with scientific presentations
* meeting recordings are available on Indico

* 4 simulation sessions at the DRD3 Weeks
* numerous contributions and discussions

* WG4 matters

 Very active website 7™ Alpis: User Workshop

28 - 30 April 2026

« please note that the URL has changed to: https://drd3.web.cern.ch/wg-4-simulation/ [

Registration Deadline: 15 April 2026

 Participation/organization of many scientific events
« AIDAInnova-DRD3 TCT Schools
« Allpix Squared Workshops
« SIMDET 2025 school
« EDIT 2026 school
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Important Upcoming Events

* The 5th DRD3 Week

 will take place in Bucharest, Romania, from 29 June to 3 July |

« see the indico page: https://indico.cern.ch/event/1634258/
* WG4 session still not yet set

 the abstracts submission is open until 8 June
 only 1 abstract submitted so far = upload your contributions !!!
* in the abstract submission form please indicate the WG4

* the registration is open until 14 June

* The 6th DRD3 Week

 will take place at CERN from 14 to 18 December
» please, save the date !!!

* The 3rd DRD3 TCT School

» expected Autumn 2026
» dates and details to be announced
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WG4 Research Goals (2024-2026) DRD3

- WG4 -

RG 4.1 Flexible CMOS simulation adaptable to different technology nodes and development of
connections between tools for device-level simulation and electronic circuit
design/validation

RG 4.2 Implementation of newly measured semiconductor properties into TCAD and MC simulations
tools

RG 4.3 Definition of benchmark for validating the radiation damage models with measurements and
different benchmark models

RG 4.4 Developing of bulk and surface model for 1076 cm2 < ®,, < 107 cm=2

RG 4.5 Collate solutions from different MC tools and develop an algorithm to include adaptive electric
and weighting fields
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WG4 Activities 1/2 (2024-2026) DRD3

- WG4 -

« TCAD activities will focus on providing verification of tools (mainly Silvaco and Synopsys, but also
looking to other tools emerging) implementation of new physics models (impact ionization, mobility
parametrization etc.), exporting tools, communication with software companies (e.g. implementation
of WGs) and keeping the implementation of common solutions to device simulations.

« TCAD simulations will be complemented with charge transport simulation tools - Monte Carlo tools -
allowing detailed studies of complex sensor performance. Different tools have been developed so far,
but currently, the most supported and advanced tools are Allpix Squared and Garfield++, which will
form the main/production framework, while other tools will continue to be used as verification and
development tools. It is foreseen that improvements in MC simulations will eventually be integrated
into AlIPix2 and Garfield++. One obstacle for Monte-Carlo tools is currently the lack of implementing
adaptive/time-dependent weighting and electric fields in induced current simulations.

* Modeling of the radiation damage in simulations has been evolving over the last two decades, but
there is not a general model that, starting from the defect levels, comprehensively describes all the
macroscopic properties of silicon, especially at extreme fluences (WG3). This is why it is important to
define a common framework for process simulation, aimed at evaluating the impact of such model
on innovative devices, technologies or materials.
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WG4 Activities 2/2 (2024-2026) DRD3

- WG4 -

» Development of signal processing tools that can be used with MC and TCAD tools and general
digitization models for different sensors technologies.

« Owing to the emerging technology requirements of near future high-energy physics experiments, the
present WG has to adopt long-term strategies to promote/initiate discussion with designers of future
experiments, involved in the development of new detector concepts, to create a link between current
expertise and next requirements.

« Last important item is — since the interdisciplinary nature of simulation — the establishment of a
cooperation framework among the different WGs and WPs, as well as with other synergistic DRD
collaborations.
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