FEBRUARY Collaborative Innovation in
2026 3D VLSI Reliability (COIN-3D)

~W

ELCOME TO O

UR -

l In this newsletter you will find:

Our past and upcoming events, research activities and conferences!



2"® ADVANCED COURSE

The 2nd Advanced Course on Advanced Techniques in EDA Tool Development for Chiplet
Reliability, held in Thessaloniki from December 8-12, brought together researchers and
engineers to explore advanced methods in thermal modeling, reliability-aware design, Al-driven
simulation, and 3D integration. Organized within the COIN-3D Project, the course featured expert
lectures and knowledge transfer activities, promoting collaboration between academia and
industry in advanced EDA tools for chiplet-based systems.

Day 68December 2025

The Advanced Course opened with a welcome session and an infroduction to the objectives
of the COIN-3D initiative. The first day focused on deep-learning-driven approaches for
accelerating FEM-based thermal analysis and operator-learning techniques for ultra-fast 3D-IC
thermal simulation.

S p e a k B George Floros, Dr. Tahani Aladwani.

Dayo9December 2025

Day 2 concentrated on reliability and energy efficiency in both traditional and monolithic 3D
integration technologies. The sessions explored architectural and technological challenges in
modern 3D systems, highlighting design frade-offs and optimization strategies.

S p e a kPeof. Alberto Garcia-Ortiz.

Daydl0 December 2025

The third day addressed efficient Al model architectures for 3D chips and edge devices, along
with generative modeling approaches for reliable vision systems. Emphasis was placed on
scalable and energy-aware Al implementations for next-generation hardware platforms.

S p e a kD¥.rYixian Shen.

Dawdll December 2025

Day 4 featured advanced topics in design space exploration and graph neural networks.
Presentations covered Q-learning-based optimization for 2D bin-packing problems and semi-
supervised task-informed representation learning methods.

S p e a k &exmge Gkountroumanis, Fotini Oikkonomou, Dr. Shameem A. Puthiya Parambath.

Daydl2 December 2025

The final day focused on high-performance thermal modeling for distributed computing
infrastructures and system-level power delivery network generation for multiprocessor systems.
The course concluded with a closing ceremony summarizing key outcomes and future
directions of the COIN-3D initiative.

S p e a k Brr Pavlos Stoikos, Maria Pantazi.
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We are pleased to announce that the COIN-3D project will be presented at
DATE 2026 (Design, Automation & Test in Europe).

Our paper, “COIN-3D - Collaborative Innovation in 3D VLSI Reliability”, introduces a multi-partner
European initiative focused on advancing reliability in 2.5D/3D chiplet-based systems.

The work outlines COIN-3D’s vision for developing open-source EDA tools that enable physical- and
system-level reliability analysis for next-generation VLSI technologies.

Open Access: The paper is freely available on arXiv

Computer Science > Hardware Architecture

[Submitted on 20 Jan 2026]

Multi-Partner Project: COIN-3D -- Collaborative Innovation in 3D VLSI Reliability

George Rafael Gourdoumanis, Fotoini Oikonomou, Maria Pantazi-Kypraiou, Pavlos Stoikos, Olympia Axelou, Athanasios Tziouvaras, Georgios Karakonstantis, Tahani Aladwani, Christos Anagnostopoulos, Yixian
Shen, Anuj Pathania, Alberto Garcia-Ortiz, George Floros

As semiconductor manufacturing advances from the 3-nm process toward the sub-nanometer regime and transitions from FInFETS to gate-all-around field-effect transistors (GAAFETS), the resulting complexity and manufacturing challenges
continue fo increase. In this context, 3D chiplet-based approaches have emerged as key enablers to address these limitations while exploiting the expanded design space. Specifically, chiplets help address the lower yields typically associated
with large monolithic designs. This paradigm enables the modular design of heterogeneous systems consisting of multiple chiplets (e.g., CPUs, GPUs, memory) fabricated different technology nedes and processes. Consequently, it offers
a capable and cost-effective strategy for designing heterogeneous systems. This paper introduces the Herizon Europe Twinning project COIN-3D (Collaborative Innovation in 3D VLSI Reliability), which aims to strengthen research excellence in
2.5D/3D VLS| systems reliability through collaboration between leading European institutions. Maore specifically, our primary scientific goal is the provision of novel open-source Electronic Design Automation (EDA) tools for reliability assessment
of 3D systems, integrating advanced algorithms for physical- and system-level reliability analysis.

Comments: DATE 2026

Subjects:  Hardware Architecture (cs.AR)

Cite as: arXiv:2601.14347 [cs.AR]
(or arXiv:2601.14347v1 [cs.AR] for this version)
https:/idoi.org/10 48550/arXiv. 2601 14347 o
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https://arxiv.org/abs/2601.14347

RESEARCH ACTIVITIES

The research activities in COIN-3D are organized across multiple abstraction layers. On the
circuit and physical layers, we focus on 3D desigh methodologies, interconnect optimization,
and reliability analysis. On the system layer, we address workload-aware simulation,
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3DPX - An Open-Source Methodology for 3D
Physical Design Exploration

(@@ George Goudroumanis (), Maria Pantazi-Kypraiou, George Floros,
3 Athanasios Tziouvaras, George Stamoulis, Alberto Garcia-Ortiz

Abstract

Architectural exploration of novel technological options, such as 3D integration, requires close
interaction with physical implementation. However, the lack of information regarding the
technical aspects of the 3D flavor, and lack of open source tools are the key obstacles inhibiting
the wide use of physicalaware 3D architectural exploration. To palliate this problem, we present
3DPX, an open-source methodology for 3D physical design exploration based on the OpenROAD
framework. By leveraging open standards and tools, our methodology enables evaluation of the
impact of 3D stacking on performance, power, and area (PPA). Experimental results on a set of

P. Stoikos, O. Axelou, P. Tsoumanis, G.-I. Paliaroutis, L.

Dilillo, A. Pathania, and G. Floros. “Compact SER Models for
Line-Source-Induced Charge Collection Using Model Order
Reduction”.In:f EEEIOf UqlJl U¢ qRY Uc¢ @ IOE
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A Federated Few-shot Learning Siamese

Network Framework with Data Label Imbalance

DATAIMBALANCE ~ FEDERATED LEARNING ~ FEW-SHOT LEARNING  SIAMESE NETWORK
m Tahani Aladwani & (©), Maria Pantazi-Kypraiou, George Rafael Goudroumanis,
-2 George Floros, Christos Anagnostopoulos

Abstract

Federated learning (FL) facilitates collaborative model training across distributed clients without
sharing raw data. However, clients often lack expertise to fully or partially label their data,
resulting in a shortage of labeled samples. That can lead to model under-fitting. While recent

studies have leveraged unlabeled data at clients to enhance model robustness, many existing

approaches assume the availability of labeled data on the server to initialize a robust model.
Additionally, these methods often require multiple communication rounds between server and

T. Aladwani, M. Pantazi-Kypraiou, G. R. Goudroumanis, O.
Axelou, G. Floros, and C. Anagnostopoulos. “Decentralized
Deep Learning for Lithographic Hotspot Detection in IC
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G. Goudroumanis, M. Pantazi-Kypraiou, G. Floros, A.
Tziouvaras, G. Stamoulis, and A. Garcia-Ortiz.

“3DPX - An Open-Source Methodology for 3D Physical
Design Exploration”. In: N 1J F# 6 2@R 2

Compact SER Models for Line-Source-Induced

Charge Collection Using Model Order Reduction

DIFFUSION-COLLECTION EQUATION ~ KRYLOV SUBSPACE  MODEL ORDER REDUCTION ~ SOFT ERROR RATE

@“ Pavlos Stoikos &% (), Olympia Axelou, Pelopidas Tsoumanis,
+ Georgios-loannis Paliaroutis, Luigi Dilillo, Anuj Pathania, George Floros

Abstract

Soft errors, typically caused by cosmic rays and particle strikes, have become a reliability
challenge of modern electronics in aerospace, automotive, and high-performance computing. In
advanced nodes with billions of transistors, a single strike can propagate errors, disrupting
critical operations. As a result, traditional methods for estimating Soft Error Rate (SER), such as
TCAD simulations and arithmetic formulas, are accurate but have become computationally
expensive. In order to alleviate the computational burden, we propose a Model Order Reduction

T. Aladwani, M. Pantazi-Kypraiou, G. R. Goudroumanis,
G. Floros, and C. Anagnostopoulos.
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Decentralized Deep Learning for Lithographic
Hotspot Detection in IC Design

DEEP LEARNING  FEDERATED LEARNING  LITHOGRAPHY HOTSPOT DETECTION

m Tahani Aladwani &% (9, Maria Pantazi-Kypraiou, George Rafael Goudroumanis,

5 Olympia Axelou, George Floros, Christos Anagnostopoulos

Abstract

As the feature size of integrated circuits (ICs) continues to shrink, lithographic hotspots have

become a critical challenge in IC design and manufacturing yield. Consequently, Lithography
Hotspot Detection (LHD) at the post-OPC stage has garnered significant attention, aiming to

identify potential patterning failures before transferring designs onto silicon wafers. In recent
years, deep learning (DL) techniques have demonstrated superior performance in detecting
previously unseen hotspot patterns, offering faster and more accurate detection compared to
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UPCOMING EVENT

ADVANCED COURSE

INTEGRATION OF EDA TOOLS INTO
CHIPLET DESIGN AND

VERIFICATION

I Join us for a deep dive into the world of EDA tools and chiplet

reliability in the exciting realm of 2.5/3D technology!
Events

C®IN-3D

As chiplet-based architectures accelerate the
evolution of 2.5D and 3D systems, design and

o@ Why this course matters? L. . . .
r‘% verification flows must adapt to increasing integration

complexity. This advanced course explores how
modern  EDA  tools support chiplet  design,
interoperability, and reliability, helping engineers build
scalable, high-performance heterogeneous systems
with confidence.

Expl ore our phreew

This course is designed for ASIC and SoC designers,
verification engineers, packaging specialists, EDA tool Why this course matters?
developers, and researchers working in advanced f‘%
packaging and heterogeneous integration who want
to deepen their understanding of chiplet-based design
flows.

[ More details coming soon — Register here! J
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Find and follow our social media accounts and stay in touch with our
latest news and developments. Don’'t miss to like and sharel
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The content of this newsletter reflects the COIN 3D consortium view, and the European
Commission is not responsible for any use that may be made of the information it contains.

Co-funded by
the European Union
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