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Deep tech: the lodestar to nw,.,,m

the challenges of the 21st century

Luc Van den hove, President and CEO imec
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embracing a better life



The world is facing a major storm
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Increased awareness of
the importance of semiconductors
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COVID-19 genome sequenced
in a matter of weeks
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Accelerating genome sequencing
by leveraging the power of silicon
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Highly parallelized single molecule DNA sequencer
On a single chip




mRNA technology was
ready to be deployed
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Upstream and downstream monitoring using process
analytical technologies
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Chip technology enables on-line and in-line testing
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Continuous in-line / on-line monitoring
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mRNA is a designable drug

Genome Synthesis S



On-demand
prOd uction
at the

point of need




Paving the way for
affordable
personalized
therapies _




Medicine enters the digital era

Next-generation
deeptech-enabled
pharma/biotech Administration

Point-of-care data + genome
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Si-based medical device platform
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Compute needs for artificial intelligence
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The need for a more
aggressive semiconductor

roadmap 110]0)%
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Scaling wall

Metal pitch [nm]
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Performance wall

CPU single thread performance
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Performance wall
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Performance wall
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Power wall

Power density [W/cm?]
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Cost wall
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Moore’s law will not stop
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— Shrink the switch
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Scaling the switch enabled by the lithography roadmap

"Snm" "2nm" “‘|.4nmll “‘Inmll
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Scaling the switch enabled by the lithography roadmap
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DisruptivA ArttahastheetifBbvations

GAA Nanosheet

FinFET



Gate-All-Around / Nanosheet transistor
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CFET




CFET

Controlled epi + embedded dielectric Patterning
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Towards sub-"Inm" nodes

CFET
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Potential roadmap extension
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Potential roadmap extension
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Logic




3D stacked core processor SOC
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Si photonics

GaN
RF/Power
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— Paradigm change
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The future of scaling needs
system-level thinking




SYSTEM OPTIMIZATION BASED ON OFF-THE-SHELVE TECHNOLOGY

application driven platforms / software
system modelling

SYSTEM [ ; E
OPTIMIZATION architecture &

component
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DESIGN-TECHNOLOGY dovi 1; [
CO-OPTIMIZATION evice &
technology
process

TECHNOLOGY OPTIMIZATION FOR GENERIC APPLICATIONS



application driven platforms / software

system modelling

architecture

component
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von Neumann architectures FHHTEES
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Neuromorphic computing for sensor fusion
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Sustainability wall
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Sustainable Semiconductor Technologies & Systems
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Fast growth of program members
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We need disruptive deep tech innovations
We need massive data handling
We need more performant technologies S

---------

ooooooooo

aaaaaaaaa



Building deep tech ecosystems s the
~_lodestar to meet the challenges of .
- the2Itcentury
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Thank you for your attention
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