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Overview

• Importance of microelectronics

• Commercial vs military needs

• U.S. ecosystem and CHIPS Act

• Future opportunities

Source: LinkedIn NSTXL



Military 
Requirements

• Harsh environments

• Reliability and longevity

• Security and trust

• Custom (bespoke) solutions

Source: defense news



Asymmetric 

Capabilities

• Advanced microelectronics enable battlefield advantage

• AI-driven decision systems

• Electronic warfare superiority

Source: military embedded



• Backbone of 

modern systems

• Enables 

computing, 

communication, 

sensing

• Present in all 

defense and 

commercial 

platforms

Source: transparency market research



Future Vision
• Resilient domestic ecosystem

• Faster innovation cycles

• Dual-use technologies

tspasemiconductor.substack



Commercial 

Innovation

• Drives scale and rapid advancement

• AI, cloud, mobile, automotive

• System-level integration opportunities

LinkedIn: AI in Autonomous Robots, Drones, and Vehicles- A comparative Report (USA, China, Japan, South Korea, Singapore)



Challenges

• Supply chain fragility

• Cost and complexity

• Talent shortages

• Rapid tech evolution
Source: Rohan Tatia



source:chinausfocus



Onshore Ecosystem Need
• High-mix, low-volume manufacturing

• Domestic supply chains

• Trusted fabrication and packaging
LinkedIn: Chin Yi Wu



CHIPS and 

Science Act

• Strengthens U.S. semiconductor ecosystem

• Investments in fabs, R&D, workforce

• Public-private partnerships





Microelectronics Technology Trends



Technology 
Spectrum

• Leading-edge nodes

• Mature nodes

• Legacy systems

• All critical for defense



Materials to Systems

• Materials innovation

• Device engineering

• System integration

• End-to-end optimizationnature



Opportunities

• Advanced packaging

• Heterogeneous integration

• AI-native hardware

• Secure architectures

The chip whisperer, Emily Yan



PUBLIC LAW 116–283—JAN. 1, 2021

WILLIAM M. (MAC) 

THORNBERRY NATIONAL 

DEFENSE AUTHORIZATION 

ACT FOR FISCAL YEAR 2021  

Pre-CHIPS Engagement Activities led 

to Monumental CHIPS and Science Act
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• Joint White Paper with DARPA 

• Engagement with the Interagency

• Commons Request for Information (RFI)

• Engagement with Hill and White House 

• Congressional Report outlining plan

Distribution Statement A: Approved for public release. Distribution is unlimited. 



Distro Pending

Distro Pending
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Distro Pending

Pentagon announces initial awards for $2B 

Microelectronics Commons Program 

Distro Pending

Lab-to-fab prototyping bridges valley of death from research to foundry/fab prototyping

December 2023: Microelectronics Commons Call for 

Projects Released 

Projects enhance the value of infrastructure through staffing and utilization of lab and fab facilities

• Electromagnetic 
Warfare

• Secure Edge/IoT 
Computing

• AI HW at the Edge

• Quantum Technology

• Commercial Leap 
Ahead Technologies

• 5G/6G

Critical 

Technical Areas 

Application 
Platforms

• Aircraft

• Submarines

• Ships

• Space Systems

• Ground 
Systems

• Missile 
Defense

• C4ISR

8Distribution Statement A: Approved for public release. Distribution is unlimited. 



National 
Advanced 
Packaging 

Manufactur
ing 

Program -

NAPMP
National 

Semicondu
ctor 

Technolog
y Center - 

NSTC

Metrolo
gy 

Progra
m

CHIPS 
Manufactu

ring USA 
Institute 

Microelectronics Commons Fills a Key Role in US 

Microelectronics Initiatives 

Next-Generation 
Microelectronics 
Manufacturing - 

NGMM

NSF 
Engines

Advanced 
Electronics 

Community of 

Interest - 

AECOI

Trusted and Assured 
Microelectronics 

Program -

T&AM

• Accelerates lab-to-fab 

technology transition 

• Reduces reliance on foreign 

microelectronics and 

• Safeguards supply chain risks

10Distribution Statement A: Approved for public release. Distribution is unlimited. 



Microelectronics Commons Program
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How is Commons different? 

• Onshore Infrastructure Ecosystems

• Democratizing Access 

• Enduring Microelectronics Ecosystem 

for Defense Applications

• Commons Hubs Leverage Regional 

Strengths

• Collaboration with Allies

• Manufacturing Feasibility for Dual-use
Management

Infrastructure
Workforce 

Development

Commons Board 

Representation

Flexible 

Membership

Resource 

Sharing

Sustainable

HUB 

MODE

L

Partnerships

Distribution Statement A: Approved for public release. Distribution is unlimited. 



Lowering Barriers

• Democratized design tools, accessible prototyping, faster innovation cycles



Workforce 

Development

• Training next-gen engineers

• Expanding talent pipelines

• Academia-industry-government collaboration



Closing  Microelectronics will continue to define the future 
of both commercial and military systems

Airuniversity.af
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