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CRITICAL TECHNOLOGY SYNERGIES: MICROELECTRONICS
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Connecting Commercial Technology to DoD 
Microelectronics Roadmaps and Defense Programs

DoD 
Microelectronics 
Roadmaps
•Access to SOTA
•Access to Advanced Packaging
•Radiation Hardened Microelectronics
•Joint Federated Assurance Centers
•Radio Frequency and Optoelectronics
•Education and Workforce Development

DoD Program 
Technology Roadmaps 
•Aircraft
•Submarines
•Ships
•Space Systems
•Ground Systems
•Missile Defense
•C4ISR

Commercial 
Microelectronics
Roadmaps  – e.g. IRDS
•Systems and Architectures
•Outside System Connectivity
•More Moore
•Beyond CMOS (BC)
•Cryogenic Electronics and 
Quantum Information Processing

•Packaging Integration
•Lithography
•Metrology

Commercial 
Microelectronics
Roadmaps  – eg. 

IRDS



T&AM Program Enabling Access to State of the Art (SOTA)
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A VISION AND STRATEGY FOR THE NATIONAL 
SEMICONDUCTOR TECHNOLOGY CENTER
CHIPS Research and Development Office 
April 25, 2023

CHIPS Offers a Whole of Government Approach
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The NSTC and Microelectronics Commons will expand the number of concepts and ideas that can 
transition from proof-of-concept to the market. 
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NSF basic research
DMREF, RINGS, others

DOE basic/early-stage research
SC, NNSA, EERE, ARPA-E, others

DOD early stage
ERI 2.0, NGMM, SBIR, others

Other USG
Agency SBIR, NASA, NIH, others

Private capital
Commercial R&D
International programs

Discovery and
proof of concept

Prototyping, scaling, and de-risking

Microelectronics Commons
Commercial technology with defense implications

NSTC
Broad support for commercial 

technologies

USG scaling programs
NSF Fuse, DOE NNSA, other

Private
capital

+ CHIPS Incentives

Commercial fabs, foundries

DARPA SHIP, DOD RAMP-C, DOE NNSA, others

Transition to market
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Microelectronics Commons Addresses the Valley of Death

Research Universities, 
Start ups face barriers 
to Technology 
Demonstration

Innovation Hubs boost 
research connections to 
facilitate prototypes targeted 
to regional market strengths

Core Facilities provide 
access to scale early stage 
prototyping, and engage 
with Industry and NSTC to 
burn down risk for 
integration of new 
technologies with 
commercial SOTA

Commercial and 
DoD Program 
InvestmentUniversity & USG

VC Investment

Microelectronics Commons

Commercial 
Industry

Defense 
Programs

Defense 
Industrial 
Base

Commercial adoption and 
optimization for Defense 
program demonstrators

5G/6G 
Technology

AI HW at the 
Edge

Electromagnetic 
Warfare

Commercial 
Leap Ahead 

Technologies

Quantum 
Technology

Core Facilities
•CMOS + New 
Technology 
Integration

•Non-CMOS

Proof of Concept

“Valley of Death”

Defense Program and 
Commercial Adoption

Demonstration of 
Production Rates

Capacity in Production 
Environment

Prototype in 
Laboratory

Prototype in a 
Foundry/Fab
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Application Platforms
•Aircraft
•Submarines
•Ships
•Space 

Systems

•Ground 
Systems

•Missile 
Defense

•C4ISR

Application Platforms
•Aircraft
•Submarines
•Ships
•Space 

Systems

•Ground 
Systems

•Missile 
Defense

•C4ISR

POSITIONING, NAVIGATION,
AND TIMING

WEAPON
SYSTEMS

COMMAND, CONTROL
AND COMMUNICATIONS

Progression from Concept to Capabilities
MICROELECTRONICS COMMONS PATHWAYS TO DEVELOP AND DELIVER NEW DEFENSE CAPABILITIES
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Lab-to-fab prototyping bridges valley of death from laboratory research to foundry/fab prototyping

Microelectronics 
Commons

•Electromagnetic Warfare
•Secure Edge/IoT 

Computing
•AI HW at the Edge
•Quantum Technology
•Commercial Leap Ahead 

Technologies

•High Performance niche technologies not 
sustained by commercial market

•Applications for Rugged operation
•Enhanced Security
•Low product volume ensures DoD control and 
protection of supply chain

•High Performance niche technologies not 
sustained by commercial market

•Applications for Rugged operation
•Enhanced Security
•Low product volume ensures DoD control and 
protection of supply chain

DoD Unique Technologies

•Technologies sustained by commercial markets 
but optimized for DoD Needs

•Early access for DoD enables technology 
advantage for the warfighter 

•Low cost, high reliability
•Leverages large commercial R&D budgets for 
continued innovation

Commercial Dual Use Technologies

•Technologies sustained by commercial markets 
but optimized for DoD Needs

•Early access for DoD enables technology 
advantage for the warfighter 

•Low cost, high reliability
•Leverages large commercial R&D budgets for 
continued innovation

Commercial Dual Use Technologies


