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SHARED INNOVATION:
DUAL USE TECHNOLOGY
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* Importance of microelectronics

e Commercial vs military needs

OverVI eW e U.S. ecosystem and CHIPS Act

e Future opportunities

Source: LinkedIn NSTXL



Military
Requirements

Military Microelectronics
Bespoke and Ruggedized

e Harsh environments

e Reliability and longevity

Radiation Hardened | Secure & Trusted | Extreme Environment

e Security and frust
e Custom (bespoke) solutions
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The Multidimensional Challenge in Gaining Visibility into the
Electromagnetic Spectrum for Electronic Warfare

Electromagnetic Spectrum Ihtended

Radiation
Friendly

Net’gtral

Unintended
Radiation
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 Advanced microelectronics enable battlefield advantage

Asymmetric
Capabilities

e Al-driven decision systems

e Electronic warfare superiority

Source: military embedded



High-reliability Semiconductors for
Aerospace & Defense Market: 2019-2027

w North America
Europe

* Backbone of W Asia Pacific

modern systems Middle East & Africa CA GR
® South America (2019-2027)

e Enables Market Value

computing, , ~USS
communication, (2027)

sensing -

e Present in all . , |
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I Deliver Robust Performance in
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Military Vehicles ' Vuinerabilities of ICs Lead to

Mixed | B Missiles Rockets | Premature Failure of Systems
l W Others : in Defense Landscape
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Balancing Cost of Test vs Cost of Yield vs. Cost of Failure

optimizes costs and quality
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e Resilient domestic ecosystem

FU TU I'e V|S|O ﬂ e Faster innovation cycles

e Dual-use technologies
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* Drives scale and rapid advancement

Commercial
Innovation

e Al, cloud, mobile, automotive

* System-level integration opportunities

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



== NETHERLANDS - ——o THE GLOBAL — Z= UNITED STATES -

Controls the chokepoint S E M I c D N D U CTD R Brain of the ecosystem
— ASML holds ‘
T ~100% monopoly
{ in EUV lithography x POWER MAP
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$150B+ state push to reduce import dependency
focusing on mature nodes & domestic ecosystem. /J'

& INDIA - Emerglng opportunlty-—/—*ii i 2 > —K 'H KOREA -> Memory powerhouse

~65% global share.
in DRAM & NAND

~ INDIA - Emerging opportumty

31 OOB+ market by/2030 backbone of

data economy:

vdesigning‘_f b
camera designing’

'atmmg O (o lesign | (rns  manufacturing ecosystem._.
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* Supply chain fragility
Ch(]”enges e Cost and complexity
* Talent shortages

* Rapid tech evolution

Source: Rohan Tatia



Beyond Borders: Semiconductors are a Uniquely Global Industry
Typical semiconductor production process spans multiple countries:
4+ Countries, 4+ States, 3+ trips around the world, 100 days production time

F = Japan to USA
. % Silicon ingots
i cut into wafers
China to USA .@ R
e e e e N . TN go==N Y
’
Singapore to China
|
Final product 5 -
USAto Malaysia EUIN S CRCANL0IC ] .2 -~ gf

Die are assembled,
packaged, tested

source:chinausfocus

$1,511 Billion in Global Trade $36.5 Billion in Global Trade $23.2 Billion in Global Trade
Top Participants in Global Trade: Top Participants in Global Trade: Top Participants in Global Trade:
Semiconductor Goods Fabrication Material Goods Assembly, Test, Packaging Goods
China USA Viet Nam China Taiwan Italy China Hong Kong Mexico
Hong Kong Malaysia Mexico USA Singapore  Malaysia Germany France United Kingdom
Singapore Japan Thailand Japan Mexico United Kingdom USA Rep. of Korea Canada
Taiwan Germany France Germany Netherlands France Japan Italy Poland
Korea Philippines Netherlands  Rep. of Korea Norway Brazil Taiwan Netherlands Belgium



Manufacturing'Renaissance:iSemiconductorsi&Electronics

) Lam Research
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e High-mix, low-volume manufacturing

Onshore Ecosystem Need . bomestic supply chains

» Trusted fabrication and packaging

LinkedIn: Chin Yi Wu



About 95 percent of CHIPS Act Fundings Have Gone to

Support Semiconductor Fabrication
CHIPS Act fundings by types of companies

Materials/Tools OSAT (1.5%0)
(2.8%0)

Total:

IDM (50%)
32.395,700,000
45%) —

Foundry (

Source: National Institute of Standards and Technology. « Chart: CSIS Renewing
American Innovation CSIS

e Strengthens U.S. semiconductor ecosystem
CHIPS and o Y

* Investments in fabs, R&D, workforce

Science Act

* Public-private partnerships




MAPT ROADMAP 2.0

Microelectronics and Advanced Packaging Technologies Roadmap

CHIPS: CHIPLETS AND ¢

Advanced Packaging
and Heterogeneous
Integration

Photonics Digital
and MEMS Processing
Security and
Privacy
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Advanced Node '}
Scaling ® SN
Smm, 3nm... RRCRRY
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3D &
Heterogeneous
Integration

Computing _

Microelectronics Technology Trends



Technology
Spectrum

* Leading-edge nodes
* Mature nodes

* Legacy systems

 All critical for defense

Heterogenous Integration:
The Synergy of Different Chip Technologies

One Package, Multiple
Technologies:

* 5nm CPU (Digital)

* 14nm Analog-to-Digital Converter
* 14nm Analog (Data Converter)
® 28nm RF (Wireless)

* Increased System Performance

Increased Signal Paths
.. 56 Base Stations

= ()

Al Servers & Accelerators Autononous Driving 5G/6G Base Station

The Core of System-in-Package (SiP) Design



Future fusion vision
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e System integration
nature * End-to-end optimization




O Micro-bump

TSV

Bump

* Advanced packaging
oy o * Heterogeneous integration
Opportunities

e Al-native hardware
e Secure architectures

The chip whisperer, Emily Yan



Pre-CHIPS Engagement Activities led
to Monumental CHIPS and Science Act

g

n‘;oiL(C"lg,ﬂ o
/MM% PUBLIC LAW 116-283—JAN. 1, 2021
-~ .
) Hg : '
éy . WILLIAM M. (MAC)
\ ‘ THORNBERRY NATIONAL
’ DEFENSE AUTHORIZATION

ACT FOR FISCAL YEAR 2021
TITLE XCIX—CREATING HELPFUL IN-

CENTIVES TO PRODUCE SEMI-
CONDUCTORS FOR AMERICA

JOint White Pap er With DARPA o a l..lA\' GENERAL.—Subject to the availability of appropria-

tions for such purposes, the Secretary of Defense may establish
a national network for microelectronics research and develop-

Engagement with the Interagency ment— _
(A) to enable the laboratory to fabrication transition

of microelectronics innovations in the United States; and
. (B) to expand the global leadership in microelectronics
Commons Request for Information (RFI) of the United States. : :
(2) ACTIVITIE The national network for microelectronics
research and development shall
3 1 “] 3 (A) enable cost effective exploration of new materials,
Engagement WIth Hlll and hlte House devices, and architecture: nd protol_\‘rmg in domestic

facilities to safeguard domestic intellectual property;

0 o (B) accelerate the transition of new technologies to
Congressional Report outlining plan domestic microelectronics manufacturers; and
(C) conduct other relevant activities deemed necessary
by the Secretary of Defense for accomplishing the purposes
of the national network for microelectronics research and
development

2024 Microelectronics Commons Annual Meeting Distribution Statement A: Approved for public release. Distribution is unlimited.




i) December 2023: Microelectronics Commons Call for
* Projects Released

~ N ~ N E
Critical Application = - o
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Warfare * Submarines 5 E
* Secure Edge/loT * Ships -g »
Computing « Space Systems 5 S
* Al HW at the Edge * Ground 8 %
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Distribution Statement A: Approved for public release. Distribution is unlimited. 8




Microelectronics Commons Fills a Key Role in US
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Microelectronics Initiatives

Next-Generation
Microelectronics
Manufacturing -

NGMM

* Accelerates lab-to-fab Advanced

technology transition : - CElectrOI?tics .
. . =y ’ ommunity o
* Reduces reliance on foreign oA Interest -
microelectronics and AECOI

 Safeguards supply chain risks

Trusted and A ssured
Microelectronics
Program -

T&AM

Distribution Statement A: Approved for public release. Distribution is unlimited.
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B How is Commons different?

Resource
Sharing

* Onshore Infrastructure Ecosystems

Workforce
Development

* Democratizing Access

* Enduring Microelectronics Ecosystem

HUB for Defense Applications
Membership MODE oot « Commons Hubs Leverage Regional
L — Strengths
Qﬁ% + Collaboration with Allies
g eprosontation, * Manufacturing Feasibility for Dual-use

AR
‘ 2024 Microelectronics Commo

ns Annual Meeting Distribution Statement A: Approved for public release. Distribution is unlimited.



MANUFACTURING
THROUGHOUT THE
PRODUCT LIFE CYCLE

Proto Labs is an on-demand
manufacturing partner that helps
you accelerate product development
and strategically manage the entire
product life cycle. Get prototypes
and low-volume production parts
from one supplier, in 15 days or less.

@ PRODUCT DEVELOPMENT & LAUNCH MATURITY
' Low-volume production

N & + On-demand parts
N + Supply chain emergencies
] DECLINE

3D CAD—> RAPID MANUFACTURING — PA?TS Lowsvokime prodiction
STRATEGIC 15 H : @ GROWTH * End-of-life planning
ANALYSIS alhi= : Sk okme o « Inventory cost reduction
+ Concept prOtOIabs DAYS ; + After-market parts

L Tradional 4712 e

* Business case : WEEKS

+ Scope of project ' :

+ Design input : OBSOLESCENCE
3DCAD ——— TRADITIONAL MANUFACTURING ——— PARTS & & % & Eliminate version 10

2N

Product design ~ Part design Prototyping Low-volume production
+ Design guidelines  + Automated quote  + Additive manufacturing * Injection molding
+ Design tips * DFM analysis + CNC machining * Pilot runs VERSION 2.0
+ Design aids + Process selection  + Injection molding + Part validation
* White papers + Material selection ~ « Fit, form and function testing  * Bridge tooling
3D CAD ITERATE PARTS

PROTOLABS

Manufacturing. Accelerated.

* Democratized design tools, accessible prototyping, faster innovation cycles



Semiconductor

=" | A Talent Factory

e Training next-gen engineers

Workforce
Development

* Expanding talent pipelines

* Academia-industry-government collaboration



The Global Semiconductor Strategy Map

Balancing the Merits of Innovation, Resilience, and Cooperation

INNOVATION S RESILIENCE
Means: Free Market Policies “Lonely Road Means: Export Controls, Subsidies
Effect: High Growth /~ Medium Supply Effects: Autonomy, Shock Resist
/ Disruption, Medium
Ruthless Competition: /  Shock Resistance, Desert Islands
Medium Supply Disruptions, / Medium Autonomy, Medium Supply Disruption,
Shock Prone, Low Autonomy, / Medium Growth Medium Shock Resistance,
High Growth — High Autonomy, Low Growth

/ - > ‘

- Balanced Dynamism.
Limited Supply
Friends in the \ Dlsmp['on' H.gh Linked

- Market Shock Resistance, Fortresses
/" Limited Supply High Growth Limited Supply

/ Disruption Medium Disruption,
Shock Resistance, Shock Resistant,
Low Autonomy, Low Autonomy,

Medium Growth . Low Growth 1

—~ - ~—— — g

United Stagnation
Limited Supply Disruption, Medium
Shock Resistance, Low Autonomy,
Low Growth

COOPERATION
Means: Bilat & Multilat Agreements, Industry Collab
Effect: Supply Continuity

» Microelectronics will continue to define the fufure
of both commercial and military systems

Closing

Airuniversity.af




	Slide 1: Microelectronics: Critical Enabler for Innovation
	Slide 2: Overview
	Slide 3: Military Requirements
	Slide 4: Asymmetric Capabilities
	Slide 5
	Slide 6: Future Vision
	Slide 7: Commercial Innovation
	Slide 8: Challenges
	Slide 9
	Slide 10: Onshore Ecosystem Need
	Slide 11: CHIPS and Science Act
	Slide 12
	Slide 13: Microelectronics Technology Trends
	Slide 14: Technology Spectrum
	Slide 15: Materials to Systems
	Slide 16: Opportunities
	Slide 17: Pre-CHIPS Engagement Activities led to Monumental CHIPS and Science Act
	Slide 18
	Slide 19: Microelectronics Commons Fills a Key Role in US Microelectronics Initiatives 
	Slide 20: Microelectronics Commons Program
	Slide 21: Lowering Barriers
	Slide 22: Workforce Development
	Slide 23: Closing

