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Since 40 years, we are driving the microchip roadmap.
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What makes us the semiconductor lab of the world?
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skilled world-class global
people infrastructure ecosystem
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The most advanced semiconductor R&D infrastructure

€3.5B investment  ~12,000m? cleanroom over 250 tools 24/7 operation

6,000m? cleanroom expansion
€2.5B investment
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NanolC

Accelerating beyond-2nm chip innovation across Europe

Systems-on-chip based on
beyond-2nm logic nodes
promise great opportunities for
the European semiconductor
industry.

The NanolC pilot line, deployed by the European
Chips Act, offers low-barrier access to state-
of-the-art equipment, and advanced research and
development of new materials, process steps, and
modules.

Pilot line project partners
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Recent and future expansions of fab footprint

Recently added (2023)
Fab 3 extension
(2000m? additional 300mm
fab footprint

FAB4
(4000m? additional 300mm
fab footprint, 2027)

OFFICE BUILDINGS
(exp. By 2027)



Academlc excellence
Imec brldge between unlversmes government and mdustry
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,embracing a better life
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Semiconductors
are the core of
deep-tech innovations
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performance complexity cost power
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To handle growing amounts of data, we need full-stack innovation
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Imec delivers full-stack innovation for different application domains
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Imec delivers full-stack innovation for different application domains
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Options extending the roadmap

2018 2020 2023 2025 2027 2029 2031 2033 2035 2037 2039

DEVICE AND MATERIAL INNOVATIONS

FinFET NanoSheet CFET 2DFET,?,...
— —
Introduction Scaled Extended Introduction Scaled Extended Introduction Scaled Extended Introduction Scaled
- - - — — — - -
Metal
Tracks 6 6 5 5 5 4 <4 <4 <4 <4

CONTINUED DIMENSIONAL SCALING

—

0.33NA EUV 0.55NA EUV 0.75NA EUV ?
Metal Pitch

[nm] 40 28 23 22 21 18 18-16 18-14 16-12 16-12 14-10

CHIP INTERCONNECT ARCHITECTURE

Back-side Power - Global interconnects Back-side Power - Local signal lines

Back-side Metal Pitch
estimate [nm]
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imec’s
silicon photonics
offering

mec

HE

23 years of research, 11 years of prototyping,

& 7 years of low-volume manufacturing

>120 tape outs

Collaborating with leading telecom, datacom and

& artificial intelligence companies



Optical I/O program

Pushing the boundaries of silicon photonics at imec

Roadmap: 2x bandwidth, '/> energy
consumption every 2 years




ISIPP: imec’s Silicon Photonics Technology up to 200Gbps/lane

Low Thermo-Optic

High-density Si Waveguides (0.5-2dB/cm) Ultra-Compact Power Consumption
Silicon WDM filters (P;~ 6mW)

it mersion) seasIIIzIIIzii:

56-160Gbps
Silicon Ring Modulator 56Gbps NRZ
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Integrated LPCVD SiN Waveguides
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SMF-28 fiber
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SiN Edge Coupler :
9um MFD (<3dB) .

) High-NA (<2dB) &
SMF Grating Coupler (<2dB)  smF Edge Couplers (<3dB)

56Gbps NRZ 100Gb/s NRZ 128Gb/s PAM-4

& 50Gbps NRZ
56-106Gbps Silicon Mach-Zehnder Modulator REEECRPS Ge Photodetector ﬁ

light
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56Gbps NRZ

State-of-the-Art Silicon Photonics Platform
"mec enabling next-generation 800G and 1.6 T Pluggable Optics



Alternatives in addition to scaling: 3D integration
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High density silicon microsystems to understand the brain

Neuropixels 2.0: 1280 low-
impedance TiN recording sites
densely tiled along one thin, 10 mm-
long, straight shank, with 384
parallel, configurable, low-noise
recording channels integrated in the
base enable simultaneous full band
recording of hundreds of neurons

Science

Neuropixels 2.0: A miniaturized high-density probe
for stable, long-term brain recordings

Nicholas A Steinmetz*{, Cagatay Aydint, Anna Lebedevat, Michael Okunt, Marius Pachitariut,
Marius Bauza, Maxime Beau, Jai Bhagat, Claudia Béhm, Martijn Broux, Susu Chen, Jennifer Colonell,
Richard J. Gardner, Bill Karsh, Fabian Kloosterman, Dimitar Kostadinov, Carolina Mora-Lopez,

with a single probe. John O'Callaghan, Junchol Park, Jan Putzeys, Britton Sauerbrei, Rik J. . van Daal, Abraham Z. Vollan,
. . Shiwei Wang, Marleen Welkenhuysen, Zhiwen Ye, Joshua Dudman, Barundeb Dutta,
Low-impedance CMOS fab-compatible Adam W, Hantman, Kenneth D. Harris, Albert K. Lee, Edvard I. Moser, John O’Keefe, Alfonso Renart,
& biocompatible TiN electrodes Karel Svoboda, Michael Husser, Sebastian Haesler, Matteo Carandini*, Timothy D. Harris*

nature neuroscience

Technical Report | Published: 31 January 2022

Large-scale neural recordings with single neuron
resolution using Neuropixels probes in human cortex

Angelique C. Pau\kg, Yoav Kfir, Arjun R. Khanna, Martina L. Mustroph, Eric M. Trautmann, Dan J. Soper,

Sergey D. Stavisky, Marleen Welkenhuysen, Barundeb Dutta, Krishna V. Shenoy, Leigh R. Hochberg, R.
Mark Richardson, Ziv M. Williams & & Sydney S. Cash &

Nature Neuroscience 25, 252-263 (2022) ‘ Cite this article

nature

Article ‘ Open access | Published: 13 December 2023

Large-scale single-neuron speech sound encoding
across the depth of human cortex

Matthew K. Leonard, Laura Gwilliams, Kristin K. Sellers, Jason E. Chung, Duo Xu, Gavin Mischler, Nima

Mesgarani, Marleen Welkenhuysen, Barundeb Dutta & Edward F. ChﬂgE

Nature 626, 593-602 (2024) ‘ Cite this article
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for gut-health research

ULP sensor interface ICs Fl Ui

ULP data analytics ICs
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System-technology co-optimization for increased performance

Applications (systems)

Algorithms

System and SOC architecture
performance modeling & optimization

Design

Fundamental technologies
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ESPAS Project
Scaling Compute program funded by ARIA

Program objective: enable progress in the field of

computing while bringing the cost of Al hardware
down by >1000x

Imec is building a system-level software framework
to enable estimating

= System efficiency

= Cost (capex * opex) of training Al models on
novel system architectures

For additional details https://www.aria.org.uk/opportunity-spaces/nature-computes-better/scaling-compute
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https://www.aria.org.uk/opportunity-spaces/nature-computes-better/scaling-compute

Working with imec Cambridge
Technology and Research topics of interest

= System-Technology Co-Optimization

= CMOS prototyping fab
" Logic & Embedded Memory options
= Heterogenous integration & advanced packaging
= Si Photonics

= Compound Semiconductor for Advanced RF and
Power Electronics

=  AlWorkloads
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embracing a better life
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