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Decadal Plan for Semiconductors — 5 Seismic Shifts

Microelectronics Trends & Needs = MMI / SRC Research Aligned
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https://www.src.org/about/decadal-plan/



Digital Processing

* Increasing Chiplet
Cost per Unit Area
Circuit Block Scaling
Limitations

* Computation Energy
* Communications
 Memory/Architecture

Security

Applications
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HPC

Moblle applications
Intelligence on demand
Big data processing
loTs and Edge, Continuum
Computing
Blockehain processing
Others
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Security and Privacy

Data Explosion
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[ Procossing Paradigms and Architectures (10.1, 10.2)
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Conventional

Data Centric

Data-driven
Neuramorphic

Quantum Annealing
General-Purpose Quantum
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Computing

Logic
Memory

Integrated Memory and Logic

Analog Memory and Accelerators

Interconnections

Chiplet Technologies

Ubiquitous Connectivity
and Computing: Edge/loT,

Cloud and Hybnid

D.Ul(‘. Interconnect, Materfals and Process (10.3)

CMOS Device Architecture

Device Innovations

Memory Devices and Innovations
Interconnections: 2D and 3D and nterposers
Materials

Process/Manufacturing /

Sustainability and
Energy Constraints
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Heterogeneously
Integrated Digital
Processing System
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Analog/Mixed Signal Processing
Enabling Energy Efficiency

* Analog Data Deluge
* Intelligent Sensing
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* Computation Energy
* Power conversion & management
* Efficient & adaptive

e Communications
 RF/mmWave technologies
e High speed /O
* Data converters

Bluetooth WiFi Cellular Radio/TV

(@) ()
* Security ((K)) (X) A
e Hardware embedded
S T .

@ SRC



Photonics and MEMS

* Analog Data Deluge
* |ntelligent sensing/sensors

* Memory Systems
e Access and storage

 Computation Energy
* Architectures & systems
* Optical switch/compute

e Communications
* H/S chip/board/rack optical
* High performance filters/oscillators
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Summary

* MMI addressing microelectronics key technology trends and needs aligned to
Decadal Plan and MAPT roadmap

* Many exciting challenges to address for the future — 5 seismic shifts
* Digital Processing

* Analog Processing
* Photonics / MEMS

* Key cross cutting enablers
* Heterogeneity — materials, devices, technologies, tools, packaging
* Power Efficiency — management, conversion, control
* Security at all levels — hardware and software
* Packaging will be key enabler for future microelectronics scaling

* Opportunity to participate
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More info: David.Henshall@src.org



mailto:David.Henshall@src.org

MMI Concept: Evolution from existing
Global Research Collaboration (GRC)

program & expansion of Packaging
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. Development (applications)

~ Wireless

@ SRC * Advanced Packaging Technology

https://www.src.org/about/public-documents/src_rfi response to nist 2022.pdf

SRC Select Disclosure


https://www.src.org/about/public-documents/src_rfi_response_to_nist_2022.pdf
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