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Access tg SOTA US commercial foundries for DoD specific designs (Intel & Global Foundries)
A A A A A
Establish 2 runs per year in commercial <6nm node

- i ial <
Fund 2-3 runs per year in commercial < 22nm technology for DoD Spegific Designs

node technology for DoD specific designs

Rapid Assured Microelectronics Prototypes (Microsoft Team, Qualcomm)

Demonstration of secure design capability via 3 =" Cloud based commercially scalable, quantifiably assured,
prototypes by the DIB in SOTA technology design and manufacturing flow capability fully utilized by DiB

RAMP-Commercial (Qualcomm, Intel)

A A A High Volume (25k/wpms) leading edge (<5nm)
Intel 18A test chip Intel 18A PDK foundry capability for QA dual-use COTS & custom
designs completed DoD ICs
A Emulation Pathfinder for QAesign Flow (AFRL)
JSF F35 & PEO SUB prototype demonstrations of emulation | Qualified emulation based QA
based QA design flows design flow capability

Structured Array Hardware for Automatically Realized Applications (Intel)

A

Prototype Structured Array chip
demonstrated (50M gates)

A Fully developed SAHARA capability to efficiently convert existing FPGA
designs to Structured ASIC, at an onshore SOTA foundry with security

New Starts in FY23 — Design Acceleration and Transition Efforts

Design Acceleration and
Transition

A A

Contract awards(s) for new T&AM activities

Future SOTA Microelectronics Needs

Major Investments to Mature the Domestic SOTA )| . vomesti access to mature SOTA matorials,
. o foundries, and packaging
Microelectronics Ecosystem

LEGEND

Enhanced Capabilities

—A Key Milestones A Unfunded Option

» Ecosystem alignment to DIB and POR
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NorthPole Neuromorphic Architecture Advantages

» Conventional Von Neumann Processors » NorthPole Architecture Performance Dominates
* Not capable of achieving the required SWAP parameters Competitors
due to physically separate memory and computation « Conventional Processors provide incremental performance gains
components through costly microelectronics technology scaling
* Processing efficiency limited by data exchange bottlenecks « NorthPole Vastly Outperforms Conventional (V100) Processor

« 5x greater computational performance

> NorthPole: a Non-Von Neumann Processor * 23x greater energy efficiency

* Incorporates neuromorphic, brain-inspired revolutionary architecture *
with co-located computation and memory devices
« Dramatically increases SWAP efficiency

NorthPole
(12nm)

» DoD Systems Increasingly Require High-
Performance Edge Processing for More

Capable Operational Applications
» Adversaries are fully embracing this military enhancing

leap ahead technology — one that we cannot afford to let

go unanswered

« Commercial microelectronics components are too SCIGH_CG e

SWAP-limited to satisfy this need AV

N
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5X Computational

Performance

Computational Performance Metric
(1000 frames/second)/billion transistors

23X Energy Efficiency

200 300 400
Energy Efficiency Metric (frames/second/Watt)
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State-of-the-art (SOTA) Heterogeneous

Integrated Packaging (SHIP) - Digital

State-of-the-art (SOTA) Heterogeneous
Integrated Packaging (SHIP) - RF
g el €O ==

SmallDie & 2D Organic  psMBGA
Wirebond Overmold

QFN, AC Ceramic,
CP, DoT

20/3DOrganicRF 2D Silicon 2D/3D Rigid
SiP Large Die RF SiP RF SiP

STEAM PIPE

Strategic Transition of microElectronics to
Accelerate Modernization by Prototyping and
Innovating in the Packaging Ecosystem

SHIP prototype—MCP2

2022 2023 2025 2026 2028 2029 2030 2032+
Digital Packaging and Test Capability Digital Packaging Access Model Implementations

Sustainable Access Model Stand Ups
Advanced Digital Packagi

A A A A A A A A

Prototype Demonstrator Multi-Chip Packaging Capability Development Projects

Sustainable Access Model in Place

Packages Advanced Digital Packaging Technology Maturation
A A A A

Demonstrator Chiplet Technology Maturation & Prototyping Projects

- — RF Packaging Access Model Implementations
RF Packaging and Test Capability A A A

A /A JA/A /A Sustainable Access Model Stand Ups
Packaging Technology Releases A Advanced RF Packagi Development
Factory Setup Complete
A A AAAA = I A A A
Assembly Design Kits Packaging Capability Development Projects
A A A Advanced RF Packaging Technology Maturation

A A A A

Prototype Demonstrator Multi-Chip Packages — : | = =
Technology Maturation & Prototyping Projects

Prototyping to Lower Risks for Transition

A A A A

Requests for Solutions
A A A A

Estimated Prototype Deliveries

LEGEND

Enhanced Capabilities

_‘ Key Milestones

Sustained access to domestic SOTA advanced packaging

Future Advanced Packaging Needs
* A self-sustaining model for DoD and the DIB
to procure cutting edge microelectronics in a
high mix — low volume environment.

for DoD system modernization
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Heterogeneous Integration (HI) and SWAP Benefits

Why HI?

« Modular approach vs. Monolithic approach SHIP is leveraging e | 2| mtereagitere [o|

» Not every logic function (IP) needs to be designed in the same commermal '__” intel1onm |&
process node (HI) solutions t.o improve

. SWAP savings and Expected SWAP Savings:

Leveraging IP in the form of chiplets

Current industry trend has led to chiplets on silicon interposers
Includes latest IC packaging 2.5D, 3D, FOWLP technologies
Optimize nodes required for ideal performance and cost

system performance 8x relative to current solution

Through HI enabled SWAP savings, MCP-1 will deliver:
v Unprecedented spectral agility

Notional HI MCP v Enhanced signal processing
AsiC | AsIC v Lower power consumption
AT The modularized SoC i
i =3 ﬁ"""’" v' Improved thermal management
65 c
“hep \ wcontroller SHIP-D functional
ASIC ASIC partS have been
i, delivered to lead DIB
CCIX |

’(mn
§ = partner to prove — A
m j NanD SWAP benefits MCP-1 consisting of MCP-1 finished package

22nm 45nm two chiplets integrated
ADC SRAM with an FPGA
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CHIPS Offers a Whole of Government Approach

THE OFFICE OF THE DEPUTY TECHNOLOGY OFFICER FOR CRITICAL TECHNOLOGIES

The NSTC and Microelectronics Commons will expand the number of concepts and ideas that can

N N transition from proof-of-concept to the market.
N
N
S
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~ ~ - A
. — \ [ ] [ J
NSF basic research 5 Microelectronics Commons
DMREF, RINGS, others
DOE basic/early-stage research \ Commercial technology with defense implications 5
SC, NNSA, EERE, ARPA-E, others A\ Privat
DOD early stage 5\ NSTC W -
ERI 2.0, NGMM, SBIR, others RN Broad support for comme e capita
Other USG N\ technologies

~ +
Agency SBIR, NASA, NIH, others E——— . . D T g ———— CHIFSHIEE

Private capital USG scaling programs .

Commer.qal R&D NSF Fuse, DOE NNSA, other DARPA SHIP, DOD RAMP-C, D others
International programs

Prototyping, scaling, and de-risking Transition to market

Discovery and A VISION AND STRATEGY FOR THE NATIONAL

SEMICONDUCTOR TECHNOLOGY CENTER

CHIPS Research and Development Office
April 25, 2023
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Microelectronics Commons Addresses the Valley of Death

THE OFFICE OF THE DEPUTY TECHNOLOGY OFFICER FOR CRITICAL TECHNOLOGIES

\ Electronic |
Secure Warfare ;'
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\Computlng ' "
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( Edga:t ¢ I Technology “ \{ \\
\ / \ Integration “J / Defense \ \
S »Non-CMOS ) . Defense
/\ \\ . Industrial | |
= ‘ \ ' Programs |
c ( Quantum | S \ Base /
Q Technology ) \ /< /
_g Research Universities, \ / \ Core Facilities provide D S S
8 Start ups face barriers ( 5G/6G | \ access to scale early stage Commercial adoption and
2 | toTechnology \ Technology / f:;?,";f,:ﬂ | prototyping, and engage optimization for Defense
— Demonstration \ / ﬁchnologles with Industry and NSTC to program demonstrators
8 Innovation Hubs boost \k,./ burn down risk for
§ research connections to integration of new .
o facilitate prototypes targeted technologies with VClnvestment Commercial and
&J : to regional market strengths commercial SOTA DoD Program
University & USG Investment

“Valley of Death”
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stablishment of
licroelectronics Commons Program

(U) Microelectronics Commons Request for Solution
(RFS)
* The Microelectronics Commons RFS was released on
November 30, 2022. Solutions were received and the
RFS was closed on February 28,2023
 Source Selection Determination Completed

(V) Industry Days and Upcoming Commons
Meeting
* Industry Days were successfully conducted on

December 7 - 8, 2022. The event saw both senior
leadership and significant interagency participation. There
were more than 900 participants in attendance at
this hybrid event held at the Ronald Reagan Building
and International Trade Center in Washington, D.C.
The Inaugural Microelectronics Commons
Meeting is being held on 17-18 October 2023 in
Washington, DC

Microelectronics Commons Accomplishments

https //microelectronicscommons.org
' MICROELECTRONICS

COMMONS

The Microelectronics Commons is Now a Reality

(U) The Deputy Secretary of Defense announced 8 Hub Award
Winners on 20 September 2023

Arizona State University led Southwest Advanced Prototyping or SWAP
Hub — $39.8 million

Midwest Microelectronics Consortium (MMEC) Hub — $24.3 million

North Carolina State University led Commercial Leap Ahead for Wide
Bandgap Semiconductors (CLAWS) Hub — $39.4 million

The Applied Research Institute led Silicon Crossroads Microelectronics
Commons Hub — $32.9 million

Stanford University led California-Pacific-Northwest Al Hardware or
Northwest Al Hub — $15.3 million

The Massachusetts Technology Collaborative led Northeast
Microelectronics Coalition Hub — $19.7 million

The State University of New York led Northeast Regional Defense
Technology or NORDTECH Hub — $40 million

The University of Southern California led California Defense Ready
Electronics and Microdevices Superhub (DREAMS) Hub — $26.9 million
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Progression from Concept to Capabilities

OUSD (R&E)'S MICROELECTRONICS PROGRAMS ARE ALIGNED TO DEVELOP AND DELIVER NEW DEFENSE CAPABILITIES.

Application Platforms

e Aircraft e Ground Systems
K \ e Submarines ¢ Missile Defense
* Ships e C4ISR
TeCh no I Ogy e Space Systems
Maturation
Microelectronics ¢ RAMP
Commons Lot
e Electronic Warfare Q&AM Prototypes

e Secure Edge/loT Computing
e Al HW at the Edge

e Quantum Technology

* 5G/6G Technology

e Commercial Leap Ahead
Technologies

POSITIONING, NAVIGATION,
AND TIMING

ENCRYPTION

.

ENABLERS
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