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Change of paradigm for many applications
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< More Moore: Miniaturization ]
Baseline Cl 5 ory, Logi

éMore than Moore and
héterogeneous integration

I More than Moore: Diversification

Sensors = 2

Tnteracting with people
and environment

Non-digital content
System-in-package

Information
Processing

Digital content
System-on-chip
(SoC)

@nd CMOS

X functionality increase
X system cosdriven

(X X X multiple parameters

.. Application pull
.. full supply chain
.. sustainability



At the same timeFrom performancedriven to \'

application-driven device desian

Application Driven
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Complementarities: NEREKECS SRARDS

different

E S“ﬁf

‘Roadmap
Different Timescale, Different focus:

Topics, Method, Computing vs

Figures of Merit \/ non Computing

é to European strategic programs
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NEREID Roadmap Process

* From European application w

needs to SPECIfIC technical | Task groups organization / Expert selection (2/2016) |
workshops
18t General WS April 12-13,

+ Automotive @ Application Requirements 2016

*  Medical

* Security | Domain WS | | Domain WS | | Domain WS

Energy | Cross-Domain WS |
* Industrial
*  Mobile convergence Application drivers 2017

| DomainWsS | | DomainWS | | Domain WS |

* Large participation of (>100 !)
experts (internal, external ; | Cross-Domainws |
application, technology) from
leading European academic and
industrial institutions in
Workshops

Conclusive WS

Roadmap finalization
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NEREID Structure & coordination with other regions

Beyond CMOS
Advanced Logic and Connectivi

Functional diversification

Advisory Committee

)
=
()
=
()
(@))
®
=
M

=

10-15 high level
members:
Europe, USA, Asia

System Design & Heterogeneo
Integration

Communication & Dissemination
Coordination with roadmap initiatives

Equipment & Manufacturing
Science
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The NEREID Approach

Application requirements

®
= Long term:
o Medium term: Performance of function
Performance of functionor technology, or novel
Short term  or technology, or novel functionality
functionality
Gaps
Convergence
Planned Technology evolution based
on extrapolation of
present Stateof-Art atI' TRLs ® Other
@ disruptive
= | No Applications
Value of technological solution based on
Figured of Merit or availaple  technological

novel functionality evolution



IRDS Chapters

D2Application Benchmarking

D&ystem and Architecture

D& ore Moore

DBeyond CMOS and Emerging Research Materials
DZryogenic Electronics & Quantum Information Processing
DDutside System Connectivity

DZXield Enhancement

DFactory Integration

DEithography

DEnvironment, Health, Safety and Sustainability
D#&etrology

DPackaging Integration



Advanced Logic Nanoscale FETs
(NEREID & IRDS)
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Nanoscale device roadmap for low energy, scaling, hlgh perf., new functionalities
| Nanosheet/2D - FET
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Challenges for future Nanoscale device

-High performance
-Low/very low static and dynamic power consumptio

-Scaling
-Lowvariability
-Goodreliability
-Affordable cost
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ResearctPriorities «a@ REID

Advanced Logic and Memories
(NEREID TASK 3.1)

e Nanowires

e FHinFET

« FD-5S0I

* Negative Capacitance FET (NCFET)
e (Carbon Nanotubes (CNTFET)

* Memories, Concept 1 - OxBAM:

e Memories, Concept 2 - CERAM

* Memories, Concept 3 - PCM

¢ Memories, Concept 4 - MBAM

e 3D sequential integration

¢ Heliability, Characterization. Modelling




Nanoscale FETResearch highway -@E’za@

1 10nm  /nm | onm ; 3nm

>

Fin-FET | Cointegration of different channehaterials >
Improve analogerformance

& Subthreshold slope control
| Variabilitycontrol )

122nm 14nm 10nm p /nm

Compatibility with different options >
Integration of new materials >

Ultra-Low Power design >

3-D integration >

| /nm 15Nm 13nMm 12nm |1nm>

New materials )
New geometries )

Strain engineering ).

3-D process control >
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Nanoscale FETResearch highways

Sequential 3D

Ultra-fine grain interconnections between layers

Thermal management/selieating mitigation >

Design Tools for place and route

Manufacturing challenges >

NCFET Identify the maximum switching speed >
Investigate the scaling potential of the device >
Investigate the impact of hysteresis at design level >
Develop thin Hafnium based Ferroelectric layers with low coercive fielb
CNTFET Develop solutions to remove the metallic CNTs >
Develop faster growing process >
Develop solutions to lower thBchottkybarriers at source/drain >

Develop circuit design strategies to deal with variability >

Vo
S NEREID)

Download the NEREID Roadmap at https://www.nereid-h2020.eu/roadmap




