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ADDITIONAL RESOURCES

PC 8.0 Events

A PC 8.0 Teaming Event i to follow

PC 8.0 Guidebook

A Definitive reference for PC 8.0

Still have questions?

A proposal@nextflex.us
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NEXTFLEX

PROJECT CALL 8.0

ABOUT

NextFlex Project Calls fulfill one of the Institute’s primary goals: fostering technology
innovation and commercialization.

Project Call (PC) 8.0 is the eighth project call issued by NextFlex. Like the preceding
project calls, it is intended to advance the state of the art in manufacturing for
Flexible Hybrid Electroni

FHE) and to promote the strength, competitiveness, and
interconnectedness of the U.S. manufacturing ecosystem for FHE. Each NextFlex
project call has a unique character and implements changes relative to past project
calls, and all proposers should carefully read all sections of this guidebook to
understand changes in proposal development, required content, submission,
evaluation, eligibility, and selection criteria. Important considerations for PC 8.0:

- Proposal process will be 1-stage (straight to full proposal) - there is no pre-proposal
round

« Discussion with NextFlex during proposal development is strongly encouraged to
ensure that proposals align to the goals of the topics

- Projects are expected to be technically focused and of modest duration (maximum
duration from 12 to 18 months, by topic)

« Topic areas are broadly defined, allowing proposers to determine the specific
subject of their proposal; proposals should explain the importance and relevance of
the chosen subject

- Alignment of proposals to DoD Critical Technology Areas is strongly encouraged
(for more information, see https://www.cto.mil/usdre-strat-vision-critical-tech-areas/)

Topics for PC 8.0 include:

8.1: Additively Manufactured 3D Devices with Increased Complexity

8.2: High Performance FHE Interconnects

8.3: Harsh Environment Hybrid Electronic Components with Proven Reliability
8.4: Advancing the Manufacturability of FHE Processes Towards Standardization

8.5: Environmentally Sustainable FHE Manufacturing, Design Strategies, and Use-
Cases

8.6: Open Topic for “New Project Leads”

NextFlex will be hosting a Proposer’s Day and Teaming Event on Tuesday, March 28
at the NextFlex Winter FHE Symposium. Make sure you register for the symposium
to participate. You can submit your slides for the Teaming Event here

The Proposer’s Day session will introduce PC 8.0 topics and proposal submission
procedures, answer questions regarding the project call, and provide the opportunity
for interested participants to develop proposal teams. The PC 8.0 Teaming Event is
where attendees pitch their proposal ideas & capabilities to others looking to

collaborate. They will also hear from potential project proposers looking for teaming
opportunities.

https://www.nextflex.us/project-call/project-call-8-0/

PROJECT CALL REFERENCE
DOCUMENTS

Project Call 8.0 Proposal Submission Form

Project Call 8.0 Cover Sheet Submission
Form

Project Call 8.0 Guidebook

Project Call 8.0 FAQs

Cost Proposal Template

Project Call 8.0 Summary PPT Template
Cost Share Definitions and Guidance
Manufacturing Readiness Level (MRL)
Webinar

in May 2016, NextFlex hosted a webinar on
MRLS, including MRL background,

classifications/substantiation, and how they
can be used within NextFlex Project Call

proposals. | VIEW WEBINAR SLDES

VIEW RECORDED SESSION
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JJ. \NSTITUTES BUILD POWERFUL CONNECTIONS NEXTFITX

Manufacturing USA connects people, ideas and technology to

solve industry?relevant ac!vanced_ manufacturin.g challenges. The A4 BioMADE. CAIM: g‘%@r“wﬁ’%
16 Manufacturing Innovation Institutes, 9 of which are funded by BIOINDUSTRIAL
. . . MANUFACTURING (‘ I I & INTEGRATED RECYCLING
the Department of Defense, are enhancing industrial A PHOTONCS | MATERALS
competitivene_ss and econ_omic growth and strengthening our “‘:&%ﬁ[‘;m AmericaMakes
national security. The Institutes have three shared goals: - ADDITIVE ——
DIGITAL oo on & biofabusa

MANUFACTURING TISSUE

CHICAGO, IL BIOFABRICATION
MANCHESTER, NH

1. Advance the manufacturing & technology

: r
process to full scale production aﬂg&a
Partner with industry to investment in applied NEXTT LN e s
research and industrially-relevant manufacturing FLEXIBLE HYBRID ¢
technologies FLECTRomes oo RAPID
. PROCESS
INTENSIFICATION
2. Create arobust commercial ecosystem 2CESMIT NI:MBL
around the teChnOIOQy BRI BIOPHARMA
CLEAN ENERGY MANUFACTURING

LOSANGELES, CA NEWARK, DE

Establish regional manufacturing hubs and

_ X ARM
ecosystems for long-term, national impact

ROBOTICS
MANUFACTURING
PITTSBURGH, PA

®Talionr8

3. Secure human capital &
ADVANCED
CYM/ANII COMPOSITES A
Develop manufacturing-specific education and CYBERSECURITY IN oeRpeE PowsrAMERICA
MANUFACTURING WIDE BANDGAP
workforce development resources to ensure SAN ANTONO, TX SEMICONDUCTORS

RALEIGH, NC

innovative technology is manufacturable
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NEXTFLEX: A PUBLIC-PRIVATE PARTNERSHIP viritx

MIl Established | 28 August 2015
Technology Hub Location | San Jose, California
Facility / Fab Size | 34,000 ft2 total, 10,700 ft2 fab

”i '::fl"- ‘i : Industry & Academic Members | 100 members across supply chain
TR Govdt Organi zat| oc4DoEnGGaAY e d
e State / Regional Hubs | New York, Massachusetts, Missouri
Workforce Partners | 50 companies, 34 colleges, >100 K-12 districts

Core-Funded Project Calls | 81 projects, $124M total value, $50M funding
Agency Projects | 120 projects, $185M
Core Funding / Cost Matching | $102M (through 2027) / $125M (through 2022)
Technology Transitions >25 DoD Prototypes Delivered,;
>10 Commercial Demos
Key Outcomes Mfg Tools, Process, Products, & Prototypes




FLEXIBLE HYBRID ELECTRONICS: NEXTFLEX PERSPECTIVE NEXTELEX

Flexible Hybrid Electronics (FHE) is an electronics technology and manufacturing
approach that combines printed / additive manufacturing with the performance of
semiconductor devices.

Structural / Conformal
Electronics

\ \\-;x - ﬁ
Printing / Additive Processing
Novel Substrates

Heterogeneous
Integration
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BRINGING TOGETHER THE FHE ECOSYSTEM NEXTFLEX

DESIGN/MANUFACTURING EQUIPMENT INDUSTRIAL/AEROSPACE
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GOVERNMENT PARTNERS AND SUPPORTERS

NEXTFLEX

National N | H

Nanotechnology

[Tt National Institutes
Initiative of Health

DEFENSE
INNOVATION UNIT

L P LABORATORY FOR
PHYSICAL SCIENCES

NIST

National Institute
of Standards
and Technology

+ Walter Reed
* | National Military
' Medical Center
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MRL AND TRL RELATIONSHIPS

NEXTFLEX

ML VEE TRl SUIESTIY ¢ Production &
Pre-Material Solution Analysis Solution Maturation and Risk Manufacturing Deplovment
Analysis Reduction Development pioy
MRL 1 MRL 2 MRL 3 MRL 4 MRL 5 MRL 6 MRL 7 MRL 8 MRL 9 MRL 10
Basic Mfg Mfg Concepts Mfg Proof of Manufacturing Components System or System or Pilot Line LRIP FRPDe mo 6 ¢
Implications Identified Concept Processes In In Production Subsystem Subsystem Demonstrated Demonstrated Lean
Identified Developed Lab Env{gtRelevantE n v ¢ tn Production In Production Ready for LRIP | Ready for FRP | Production
Rel e v ant| Represeitdtive Practices in
Environment Place
TRL 1 TRL 2 TRL 3 TRL 4 TRL 5 TRL 6 TRL 7 TRL 8 TRL 9
Basic Concept Proof of Breadboard in Breadboard in Prototype in Prototype in Operational System Qual Mission Proven
Principles Formulation Concept Lab Representative | Representative | Environment
Observed Environment Environment
e Production

Breadboard

—

o=
6.

Focus Examples:

» Technology and Industrial Base

+ Materials

» Cost and Funding

Focus Examples:
» Design
* Process Capability and Control
* Quality Management

Focus Examples:

» Manufacturing Workforce

+ Facilities

» Manufacturing Management

Slide adapted from AFRL
Materials and
Manufacturing

Directorate
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NEXTFLEX

PROJECT CALL 8.0




PROJECT CALL PROGRESSION

‘:\ ,» PC 1.0: FHE application areas in two large markets T human health monitoring
B

and asset monitoring

"W . PC 2.0: Equipment development efforts were launched to create tools
1F tailored for FHE production process development & demonstrators

- = PC 3.0: Subsystem development and manufacturing process or
74 capability gaps

. PC 4.0: Areas lacking in MRL and demonstrators showing newly
E';_;a enabled applications

= PC 5.0: Manufacturing gaps and growing DoD agency connections

4 ™ pc 6.0: Broad topics addressing manufacturing and technology gaps from
e FHE Technology Roadmap

o

=8 PC 7.0: Prioritized manufacturing gaps and additive semiconductor packaging
and PCBs

NEXTFLEX
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PROJECT CALL TOPIC DEVELOPMENT NEXTFLEX

Wor king Groups: l ndustry, GovoOot, Acady
Roadmap manufacturing processes Develop TPDs to demonstrate
cross-cutting with TPDs manufacturing processes

Techni cal Counci ; l ndustry, Go

Cross-reference common Identify specific technology
manufacturing requirements capability gaps
Prioritize project topics and funding allocations

Governing Counci
Academia

Approve topic
selection

Balance long-
term strategy
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PC 8.0 PROCESS XTI

ATechnical Workin
Roadmap- Groups J

gsvsglg Tr(r)gr?t AGovernment Partners
P ANextFlex Staff

Project Call ANextFlex Staff
©1 =000 AGovernment Partners
(RFP) ATechnical Council & Governing Council

Pre-
Submission
Consultation

AProposers
ANextFlex Staff

Proposal
pleVE e AProposers
& Submission

ATech council members, member volunteers
=2 =00 ANextFlex Staff
AGovernment SMEs

Project ATech Council (Voting Members
<=l silel AGoverning Council
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PC 8.0 IMPORTANT DATES XTI

Event Date

Project Call Announcement and Posting 03/21/2023
Optional PC 8.0 Proposers Day Webinar 03/28/2023
Teaming Event 03/28/2023
First date for optional pre-submission consultation 04/03/2023
Proposal Online Cover Sheet Due 05/04/2023
Proposal Submission Deadline 05/11/2023
Anticipated Technical Council Review Mid-June

Anticipated Governing Council Review Late-June
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PROJECT CALL 8.0 OVERVIEW NEXTFLEX

Focus of PC 8.0
A Addressing critical hybrid electronics manufacturing challenges

A Enabling the transition of FHE devices into applications that require superior performance, assured reliability, and
improved environmental sustainability

Important Considerations
A Proposal process will be 1-stage (straight to full proposal) i there is no pre-proposal round

A Discussion with NextFlex during proposal development is strongly encouraged to ensure that proposals align to the
goals of the topics

A NextFlex anticipates funding one or more project in each topic area; however, other outcomes are possible depending
on the cost and quality of the projects proposed

A Given the clear focus on projects that have a near-term commercial impact, teams that are industry-led or have a
strong industry partner as part of the commercialization plan will be favorably considered in the evaluation process

A Proposals that fall within the topics area definitions that address DoD Critical Technology Areas will be viewed favorably

A Prior to final granting of awards, recipients and their partners who are not already NextFlex members will be required to
become members of the Institute and execute a development agreement

A NextFlex always welcomes suggestions for future project call topics; recommendations should be brought to the
attention of the NextFlex TWGs

DISTRIBUTION A: CLEARED FOR PUBLIC RELEASE MARCH 29,2023 | PAGE 17



PC 8.0: ITEMS TO CONSIDER NELT T LN

AProposals should build on and take advantage of developments from prior project calls, where
appropriate, as well as the best available technology.

ATotal NextFlex Funds: $4.4M
AEstimated total project value (with cost share): $9.4M
ANext FI ex FundB500ak pert@pic$ 4 0 0 k

ADuration: 12 i 18 months (maximum varies by topic)
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PROJECT FUNDING & NEXTFLEX MEMBERSHIP NEXTFLEX

AMi ni mum of 50% of each phaejrevidéddysrecipiensst must be
A 50% minimum cost-share requirement is based on entire team i not individual contributors
A Cost share can include labor, materials, use of equipment, travel
A Any recipient of NextFlex funding must be a member
o This applies to sub-recipients / project partners

o Companies supplying standard COTS components or services (e.g. build-to-print) to team
members are not required to be members of NextFlex.
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MANUFACTURING USA T A NEW WAY OF DOING THINGS NEXTFLDX

Submitters with experience in government funding should take special note that the ways in which NextFlex and
Manufacturing USA Institutes operate may be quite different than those to which proposers may be accustomed.

NextFlex development projects should not be compared to SBIR, STTR, NIH, or other similar programs, nor
should they be compared to commercial customer activities. Unlike acquisitions programs, these efforts are
aimed at co-funded development; thus, a cost share element is required.

NextFlex projects are designed around time-bound and measurable deliverables with clear performance metrics.
If these cannot be established at the outset of the project, the subject matter under consideration may be of too
low an MRL and thus more suitable for another funding mechanism.

The objective is not to develop a specific product, but rather to solve a common gap that many companies in the
FHE manufacturing ecosystem are facing. Developments are reported to and benefit all members, so the
approach taken is as important as the promised outcomes. The proposal evaluation criteria reflect this.

Project funding will follow a cost reimbursement mechanism. If the lead or any team partners have audited
indirect rates, please use those. Commercial rates or profit (fee) may not be included in project submissions.
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PROJECT OBJECTIVES AND DELIVERABLES NEXTFLEX

These projects focus on developing and qualifying manufacturing processes, methods, or tools identified as FHE needs via the
roadmapping process and discussions with TWG leads and members.

Any development of software tools should include licenses or provisions to allow NextFlex members and Institute personnel.

Projects focused on process development must document those processes with enough detail that they are reliably replicable
and that they may be included in manufacturing guidelines for relevant processes in the future.

These projects shall include, but are not limited to, the following deliverables:
A Material & Process Database inputs at quarterly reporting intervals following the acquisition of the data.
A Aflow chart of the process steps and design information for device fabrication or process repetition.

A Relevant process information including material properties obtained, tolerance and yield with comparison to current industry
processes, consistency of process specifications and device performance, and optimized equipment parameters.

A Details of the method of test and measurement performed during development to establish TRL and MRL advancements.
A Identification of the specific task and outcome that results in TRL and/or MRL advancements.
A Cost model framework and associated assumptions for the proposed manufacturing technique.

Reliability and standards cut across all topics; although not called out in every topic, all PC 8.0 proposals are encouraged to
address these needs within their project plans.
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BROADLY DEFINED TOPICS WITH EXAMPLE AREAS OF INTEREST NENTELEX

ATopics aim to advance FHE technology and fill gaps identified by the TWGs in the FHE Roadmaps. The
outcomes of the projects that are selected are expected to have broad impact on both commercial and
defense applications and to advance U.S. FHE manufacturing capability.

AEach topic has a maximum funding and duration; proposals that seek lower levels of funding and shorter
duration are welcome.

ATopics are structured with a description that include all requirements followed by examples of proposal
areas that would meet the topic area requirements and align to prioritized roadmap gaps.

0 These examples are not sub-topics into which proposals must fit, and any proposal that meets the overall
topic area requirements will be equally considered whether it addresses one of the examples or not.

0 A proposal may address only part of an example area and still be responsive to the Topic so long as it meets
all requirements of the Topic.




NEXTFLEX

PROJECT CALL 8.0 TOPICS




PROJECT CALL 8.0 TOPICS NEXTFLEX

Technical Working Group Alignment
3
= S
£ 2l |2
c * o i=))
o S IS > 2
E 2 |5 |3 (E|5lgl8ls
e © O | = = ==
. . - c c 3 o T L2 c|S
Topic # Topic Description §e] S N 3 AN RAEIR:
© L 1= clelX| o (?f = nc%
— o > <
= s |2 |g|2|=|E|lo 5o
S = |8 |8|glg8ElE5ls
3 £ o Q|eEl8lZ|8 =2
= SREEIEREENEEE
OQE@UEC’@;D‘:
o8| o E E c|= < QL9
Q|| o|lo|lT|d8|=|=|I|2l E
=0 c ol o S S
£|/5/2/8|8|5|g/e5|3|2
al=olSh|I|<|Elnln|lZ
8.1 |Additively Manufactured 3D Devices with Increased Complexity 18 | $500k | X X|O|O O X X
8.2 |High Performance FHE Interconnects 18 | $500k | X X (0] OX 0O
8.3 |Harsh Environment Hybrid Electronic Components with Proven Reliability 18 | $500k [O|O|X X|O0|X|0O X | X
8.4 |Advancing the Manufacturability of FHE Processes Towards Standardization 18 | $500k | X X|X|0O 0]
8.5 |Environmentally Sustainable FHE Manufacturing, Design Strategies, and Use-Cases 18 | $500k X0 0] @]
8.6 |Open Topic for "New Project Leads" 12 | $400k | X | X[ X[ X|X|X|X|X|X]|X|X
X |Direct TWG Alignment
O |Indirect TWG Alignment

*Max Funding reflects the maximum funding from NextFlex for an individual project on each topic.
Total program value must include the required minimum 1:1 cost share.
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TOPIC 8.1: ADDITIVELY MANUFACTURED 3D DEVICES
WITH INCREASED COMPLEXITY NEXTFLEX

$500,000 maximum Institute funds / Up to an 18-month duration

Hybrid electronic manufacturing has shown potential to complement and potentially supplant
traditional device and component processes. To achieve this, complex 3D architectures are
required to fully utilize the advantages of additive approaches. This topic seeks development
and evaluation of manufacturing approaches for multilayer electrical devices that can be
transitioned to volume-manufacturing scale. Proposers are encouraged to produce enough test
articles to estimate yield and include modeling and simulation of RF performance, if appropriate.
Proposers must identify why the manufacturing approach is preferred over the state-of-the-art.
Examples of possible approaches of interest include, but are not limited to:

a.Manufacturing of Multilayer, Multifunctional FHE Devices
b.Devices with Embedded Printed Passives

c. Miniaturization of 3D Printed Antennas

d.Conformal FHE-based mmWave Radar Sensors
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TOPIC 8.2: HIGH PERFORMANCE FHE INTERCONNECTS NEXTFLEX

$500,000 maximum Institute funds / Up to an 18-month duration

Recent advances in FHE technologies have pushed the state-of-the-art for manufacturing robust
electromechanical interconnects in devices with conventional requirements. This topic seeks to
continue to push development of interconnect manufacturing into focus areas of particular
Interest including, high temperature packaging, high performance co-packaged optics, and
highly stretchable electronics. Examples of possible topics include:

a. Additive Packaqging for Sustained High Temperature Operation
b.FHE Manufacturing of Electro-Optical Circuits
c. FHE Interfaces for Rigid, Flex, and Stretch Components
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TOPIC 8.3: HARSH ENVIRONMENT FHE COMPONENTS
WITH PROVEN RELIABILITY NEXTFLEX

$500,000 maximum Institute funds / Up to an 18-month duration

This topic seeks evaluation of FHE components designed for harsh environment applications
that include high or low temperatures, extreme thermal cycling, high power, high vibration, G-
force / shock, vacuum, and / or radiation. Projects should include full reliability testing
appropriate for the target use-case. Alignment to specific standards (i.e. MIL-STD-810G, or
similar) is required. Examples of projects of interest include, but are not limited to:

a. Evaluation of Hybrid Electronics for Space Applications
b. Reliability of FHE Devices for Harsh Automotive Applications
c. Printed Coatings with Improved Electromaqgnetic Interference Shielding
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TOPIC 8.4: ADVANCING THE MANUFACTURABILITY
OF FHE PROCESSES TOWARDS STANDARDIZATION NEXTFE

$500,000 maximum Institute funds / Up to an 18-month duration

For hybrid electronics to achieve wide-spread adoption, advancement of manufacturability and
standardization of processes is critical. This topic seeks to standardize processing parameters
and develop manufacturing design rules for common manufacturing approaches for hybrid
electronic components and devices. Successful projects will focus on fully characterizing the
manufacturing processes of key components (passives, bare die handling and attach) and
devices (circuitization of printed and COTS components, COTs connectors, encapsulation) and
formalizing detailed processing parameters and expected performance. All collected processing
data should be addedto N e x t F Maexiadssand Process Database and detailed process flows
should be disseminated to the NextFlex community. Examples of projects of interest include, but
are not limited to:

a. Reliability Testing and Standardization of Fully Additively Manufactured Circuits
b. High Volume Manufacturing of Multilayer Passive Components
c. Process Parameters and Design Rules Development for Hybrid Electronics
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TOPIC 8.5: ENVIRONMENTALLY SUSTAINABLE FHE
MANUFACTURING, DESIGN STRATEGIES, AND USE-CASES NEXTFLEWX

$500,000 maximum Institute funds / Up to an 18-month duration

For this topic, NextFlex has received dedicated funding, and based on the number and quality of proposals
received, anticipates awarding three projects.

FHE manufacturing technologies present opportunities to adopt materials and processes that
are friendlier to the environment and ecologically sustainable. The full product life cycle from
design to recycle / disposal all directly and indirectly have an environmental impact that needs to
be evaluated so that cleaner, more sustainable materials and methods can deliver a near-term
impact. Additionally, the proven benefits of FHE devices, primarily reduced SWaP-C, can enable
novel monitoring applications focused on addressing global climate change. This topic seeks to
address sustainability in hybrid electronics manufacturing in three key areas: (1) more
sustainable FHE manufacturing and repair processes and materials, (2) life cycle assessment of
prototype devices, (3) using FHE devices to address global climate change. Examples of
potential projects of interest include, but are not limited to:

a. FHE Manufacturing and Repair for Enhanced Environmental Sustainability
b. Life Cycle Assessment of Hybrid Electronic Devices
c. Using FHE Devices to Address Global Climate Change
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TOPIC 8.6: OPEN TOPIC FOR ANEW RROGIBCT

$400,000 maximum government funds / Up to a 12-month duration

Delivering the NextFlex mission requires participation from across the U.S. FHE ecosystem. The purpose
of this topic is to encourage participation from organizations that have not led a NextFlex PC project in the
recent past.

Projects must align to the NextFlex Technical Working Group FHE Roadmaps and may address either
manufacturing thrust or technology demonstrator topics. In the case of technology demonstrator
development, the project should, at least in part, address the challenge of manufacturing such a
demonstrator. For this open topic, proposals must clearly identify the technical working group(s) to which
the project aligns, and the manufacturing capability gaps to be addressed.

Eligibility requirements: The lead proposer organization for this project must not have led a NextFlex
project call project under either of the two most recent project calls (PC 6.0 and PC 7.0), or an Open
Project Call within the last two years. As with all proposals, teaming is strongly encouraged; organizations
that have led projects under PC 6.0 and/or PC 7.0 may be project partners, however at least 60% of the
NextFlex funding for projects in this category must be allocated to organizations that meet the eligibility
requirement (there is no restriction on allocation of cost share).
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PROPOSAL EVALUATION PROCESS NEXTFLEX

A Proposals are distributed to a slate of reviewers which include:
0 NextFlex members
o0 Government subject-matter experts
0 NextFlex staff
0 NextFlex may occasionally engage other persons as part of the proposal review process
(e.qg., third-party SMES)
A Reviewers evaluate the proposals, score each proposal in several categories, and provide
comments.

A NextFlex compiles and analyzes the reviews and summarizes comments for the NextFlex
Technical Council.

A Technical Council votes a set of recommendations to the NextFlex Governing Council.

A Governing Council votes to select projects for award negotiation.
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PROPOSAL EVALUATION CRITERIA

PC8.0 Full Proposal Project Review Criteria / Score Card

Criteria for all Project Call topics

Reviewer Name:

Reviewer Organization:

Score Guide: Low=1, High=5; refer to scoring rubric worksheet

Example Proposer Name

Example Proposal Title

Proposal Section Proposal Section Criteria

Explanation of Criteria

Example Score

Technical Merit & Transition Potential

(1) Problem statement, innovative solution, and

Evaluate the problem definition in line with the background information and the gap analysis provided. Is the

Non-Technical Factors

NEXTFLEXW

> Technical Criteria

> Non-technical Cri

1.0 Background and Need S;ﬁ;}g impact on technical gap and/or DoD proposal aligned with TWG roadmaps and/or DoD Critical Technology Areas? 3
Is the objective, scope and approach aligned with the problem definition? Are performance and reliability met
(2) Technical scope and approach and standards appropriately addressed? For demonstrator projects, what are the value to the ecosystem ang 5
20 Technical Objectives advantage of an FHE solution for this problem?
3) Logical technical plan; key deliverables and [Do the specifications and deliverables meet the proposed objectives and final deliverables? What are the key
5
specifications tangible deliverables & how do we assess success?
X - Is the project organized well with milestones and tasks; Are the task descriptions clearly articulated: Is the s
(4) Project organization . s L L L 4
aligned well with critical interdependencies identified?
3.0 Work Plan
- Based on all of the above, including the cost and the team capability, assess the feasibility to achieve the stg
P lity of L Lo
(5) Probability of success goals within the planned timeline. s
. - 5 . . .
(6) Business case/value proposition What |s.the targeted application or market.. How is the technology/product a differentiator or a game changer| 5
appropriateness of an FHE solution explained?
Is the technology/approach matured and ready for manufacturing? Is it the right approach? Does it help adva|
(7) Manufacturing approach MRL/TRL goals? Does the team have the right partners? Are they US-based? How the mature is the process 4
4.0 Commercialization Strategy manufacturing infrastructure? How does it impact US manufacturing?
(8) MRUTRL assessment Are the starting MRL/TRL accurate? Are the end MRL/TRL assessed correctly, and is it realistic considering t| 5
quality of the project and maturity of technology and approach?
9) Tool accessibilitffor proposals developing too|Will the equipment/tool/software developed as part of the proposal be available to the ecosystem, and where
3
hardware and software proposals only) will be located?
(10) Cost and cost realism Evaluate if the cost assessment is pragmatic based on the overall assessment of the project relative to its ob| 2
50 Budget Justification and Cost team, advancement, timeline etc.
: Share
(11) Value and quality of cost share Assess based on the cost share value, cost share source and the purpose of the cost share. 4
6.0 g:g)aBbL:lslzéstés;I‘ls'echmcal gii)”:?:genence of personnel and quality of rele Assess the strength of the Pl team as well as the partner/subcontract organizations to achieve the proposal's| goals. 4
7.0 Workforce Development (13) Quality of WFD section What aspects of WFD is proposed? Is it intern, graduate student, or training etc.? 2
Technical Score 4.14
Technical Ranking -
Non-Technical Score 3.67
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PROPOSAL EVALUATION AND SELECTION .

ATechnical Score and a Non-Technical Score are determined by averaging the scores in from each
category. Scores from all reviewers produce average scores and a Technical Ranking.

AProject selection will rely heavily on the Technical Score and Ranking; Non-Technical Score and reviewer
feedback are particularly useful to distinguish proposals that are rated closely to each other, as well as to

identify potential outliers (high or low).

AScores and comments from reviewers will be compiled, ranked, and prioritized for consideration by the
Technical Council in voting.

AThe Governing Council will consider input from reviewers, Technical Council recommendations, and
factors such as alignment with the NextFlex dual mission to promote development and U.S.
manufacturing of FHE and support DoD technology transitions, and balance of the project portfolio in

selecting proposals.
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TEAMING EVENT STRUCTURE NEXTFLEX

AWe will progress though each of the topics sequentially
Aln-person presenters will start each new topic, followed by virtual attendees

AEach proposer will be allowed a single slide to pitch their proposal idea, capabilities, and / or
type of partnership sought

APlease reach out to the presenters on Whova or directly after the event for questions or to
discuss collaboration opportunities
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PC 8.1: ADDITIVELY
MANUFACTURED 3D DEVICES WITH
INCREASED COMPLEXITY



SWR TECHNOLOGY FOR PC 8.0 NEXTFLEX

TOPICS: 8.1 (APPLICABLE FOR 8.2, 8.3, 8.5, 8.6)

USE CASE: TRANSPARENT AR (OTHERS POSSIBLE)

CAPABILITIES:
1. WIRELESS ELECTRONICS DESIGN COMPANY

2. THROUGH BARRIER WIRELESS POWER (KW+, 95%+) AND DATA ( GBPSt)
3. TRANSPARENT HEATER

PARNERS. FHE MANUFACTURING, TRANSPARENT DISPLAY, SEEKING ELECTRONICS
DESIGN EXPERTISE
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Thermally Enhanced Sustained Higamperature HigkPower Additive Packaging for
Automotive Applications

Topic
8.2 High Performance FHE Interconnects

Description:

Additive Packaging will be developed for sustained high temperature high
power operation on the automotiveEVplatforms with a focus on integration

of SiCand GaNdevices. Thermally enhanced packaging will be constructed for
operation at temperatures higher than 250C.

Background and Related Work Performed:

A Significant body of prior work on the design of conventional electroricy,...  intemal sump
packaging for sustained high temperature operation at temperature:

~ 250C with Silicon Electronics.

A Leverage over 2Qears of experience for automotivwerderhood

_ electronics, OBD, and ADAS.

A Prior work on constitutive behavior characterization, modeling and |
prediction in automotive and defense applications.

NEXTFLE

Cu Heat Spreader

BT Substrate
BGA Solder Ball

PCB

Capabilities Sought in Potential Project Partners:

A Ink companies with materials compatible with sustained high temperature operation
A Solder and ECA Companies with materials intended for automatisierhood

A Automotive Companies with interest in risk mitigation in use of technology

Contact: Pradeep Lalgll@auburn.edu(334)7463424

DISTRIBUTION A: CLEARED FOR PUBLIC RELEASE MARCH 29,2023 | PAGE 41



mailto:lall@auburn.edu

HIGH PERFORMANCE FHE INTERCONN&(‘;T

EXTEND THE NEXTFLEX 6.7 6 GHZ
PHASED ARRAY RADAR (PAR) PROJECT
TO 28 GHZ

OR SIMILAR PROJECT TO IMPROVE RF FHE
SWAP-C

FITS TOPICS 8.1 AND PARTICULARLY 8.2 -_
HIGH PERFORMANCE FHE ELECTRONICS |

5G AND MILITARY APPLICABILITY

OPTOMEC INTERCONNECT TECHNOLOGY
CURRENTLY BEING EVALUATED AT 120 GHZ

PROJECT WILL EMPHASIZE DESIGN RULES,  ARF amplifier interconnects for PAR
MATERIALS, THERMAL PERFORMANCE APartnering with Lockheed Martin,
AND STRUCTURE OPTIMIZATION FOR RF Binghamton University and Optomec
PERFORMANCE AFunded by NextFlex 6.7
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PC 8.3: HARSH ENVIRONMENT HYBRID
ELECTRONIC COMPONENTS WITH
PROVEN RELIABILITY



Western Michigan University
Printed/Flexible Electronics ~ TFLEX

Contact: DrMassoodAtashbar

massood.atashbar@wmich.edu

gy
"

A '” ol M
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Topics

A TRLEX

Topic 8.3:
c) Printed Coatings with Improved Electromagnetic Interference Shielding

Topic 8.4
b) High Volume Manufacturing of Multilayer Passive Components

b

Highly Conductive Graphene Films "

Conductivity 2300000 S/m

N

EMI shielding Efficiency180dB 4 e Bl IS aa I iar

Y 5 3 ~ ~
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FHE Related Equipment at WMU .

Gravure Flexography Screen Inkjet

Ink-Substrate Interactions
Dynamic contact angle

Anghe = 6747 6

Statig surface tension

Surface Energy
Absorption

Rheological Behavior

Flow

Visco-Elastic Properties
Creep/Recovery
Gelation

RolFo-Roll Screen Printer

Anton PaarMCR 3

- PV, Calala
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FHE Related Equipment at WMU .

Print Characterization

Characterization of Printed Inks

2
|
i
SEM (JEOL '@; &

Image Analysis ImageXpert v
i JSMIT200) .i%*%

Coverage
Resolution
Line quality
Gap quality
Print Fidelity

Atomic Force Microscopy
Contact mode

Non-contact mode

Tapping mode

Lateral Force Microscopy
Magnetic Force Microscopy
Phase Imaging

White Light Interferometry ) . r
E lit
Surface profile ngraving gua ity
,/ N

Bruker \ é
Print Quality &
=4
s =

— ¢ ESM302 Motorized
.
- Force Test Stand

- PV, Calala
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FHE Related Equipment at WMU .

Other Equipment
e ) :

5 |
- . — Keysight E5080B Vector
ThinkyMixer Nanc - : XRD PanalyticaEmpyrean &
PremixerPR1 ThinkyMixer AR100 RigakuSmartLakSE) Network Analyzer (20GHz)

AutoGlow200 Plasma OptomeCAel’OSOI Jet FleXSE3OOO Environmental NovaCentrix Laser System PLS 6MW
System System Chamber Photonic Sintering (75W CQand 40W fiber
System laser cartridges)

- 7\ N
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Extreme High Temperature Wide Temperature Extreme H@Reliability of FHE in
Automotive Environments NELTTLT

Topic
8.3 Harsh Environment FHE Components with Proven Reliability

Description:

Failure Modes Effects and Criticality Analysis of FHE assemblies operating in
harsh environments. Development of meaningful accelerated tests]agsts

in comparison with conventional designs for standardization of fully additively & i~
manufactured circuits.

Background and Related Work Performed:

A Prior body of work in the failure modesechanisms, accelerated testing,
development of acceleration factors, failure analyS|s and material rellablllty

_interactions.

A Prior Project lead on PC2.5: Development of Accelerated Test Methods for
FHE; and PC7.6-Mold Electronics for Automotive Applications. Significant
prior work on high temperature, wide temperature extremes and High
reliability for conventional electronics.

Capabilities Sought in Potential Project Partners:

A Companies interested in migrating existing design to FHE technology solutions for harsh environments.

A Accelerated testing companies with solutions for accelerated testing for operation in extreme environments
A OEMs, fttier and 29tier companies with interest in risk mitigation in use of FHE technology

Contact: Pradeep Lalgll@auburn.edu(334)7463424
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PC 8.4: HARSH ENVIRONMENT HYBRID
ELECTRONIC COMPONENTS WITH
PROVEN RELIABILITY



Manufacturing Design Rules and Procdgsliability-Performance Interactions for
Multi -Material Additively Manufactured Circuits |

Topic
8.4 Advancing the Manufacturability of FHE Processes Towards Standardization

Description:

Standardize process parameters and develop manufacturing design rules for
multi-material additively printed circuits. Quantify the reliability and
performance of multiple designs relative to conventional circuits. FPTPErY

Background and Related Work Performed:

A Significant body of work in closédop control of additive process for
component assembly in PC6.4; the printing of passives including
resistor, inductors and capacitors in PC65.

A Worked on the reliability of the flexible additive printed interconnec
in PC2.5. Developed theaxis interconnects and proceggld

_Interactions in OPC1.0.

A Quantified the sigmdevels for a number of additive print processes
and developed foundational data for defe@duction.

Capabilities Sought in Potential Project Partners:

A Ink-Companies with offerings in dielectrics

A High conductivity and/or lovsintering temperature inks
A Flexible encapsulation materials companies.

Contact: Pradeep Lalgll@auburn.edu(334)7463424
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Tape & Reel w/ . =
Pick &Place Y
Pore
Pick &
— ? PIOCE

Ejector Needle
Fractures

T‘ / Edge Chipping

Problem: Incumbent methods are slow or
damaging, inaccurate, and expensive

Topic: 8.4 or 8.6 Light induced forward transfer process enabled by
Terefilm®. The proposal concept is to demonstrate the advantages of

Terecircuitso LI

FT

rel ease | ayer and

active FHE protype assembled wiith high speed and yield using mass transfer.

pr

We have an R&D equipment that
demonstrates the advantages
advertised in the right pane. We seek
partner(s) to help with (i) refining a
proposal, (i) designing suitable
electrically live test vehicle, (iii)
integrating equipment with our LIFT
process to demonstrate high yield and
throughout, and/or (iv) FEA or related
modeling of chemical reactions and gas
flow to guide continuous material
improvement.

g
-
-~ %

- e
P 1 "
A d - > -
o, Y -
L4 e ”

", Yo

Solution: LIFT + Terefilm® slowed from
milliseconds for illustration; parallel transfer
possible

Die is illuminated
through
photomask and
then transferred
with a UV pulse

Terecircuitsdé LI FT Advan
1) A release material and process that works:

2) 1lum placement accuracy on R&D tool (submicron
in theory)

3) <5 mJ/cm2 fluence requirement

4) Controlled (via specific chemistry) propulsion
direction and velocity

5) Reusable donor plates

6) In-situ customized projection masks

t a
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PC 8.5 ENVIRONMENTALLY
SUSTAINABLE FHE MANUFACTURING,
DESIGN STRATEGIES, AND USE-CASES



NEXTFLEX ()

PC86:0OPEN TOPI C FOR
PROJECT LEADSO



ADVERSE IMPACT ON MILITARY OPERATIONS; HISTORICALLY ACCOUNTING FOR

10% OF ALL CASUALTIES IN EARLIER WARS [1] . FHE CAN PROVIDE LIGHTWEIGHT
AND EFFICIENT HEATING ELEMENTS TO PROVIDE HEATED COLD WEATHER @GR,
N E F |_ E BUT THIS APPROACH TOWARDS GARMENT HEATING IS NOT YET WELL EVIDERED
/4 AND RESEARCHED. THEREFORE, WE PROPOSE A BENCHMARKING P
COMPARING AND TESTING FHE HEATING SYSTEMS TO BE | ENT
Project Call 8.0 Teaming Slide I_ OOMIA ADITIONA hﬁz ]FQEQ'EIES

CARBON FIBER HEATERS WITH PRINTED INK ON POLYESTER, KAPTON AND TPU,
LIQUID METAL SOLUTIONS, NOVEL MAGNETICALLY ALIGNED CONDUCTIVE EPOXY

Proposal Name: FHE Heating System Benchmarking for Cold AND OTHER UNIQUE MATERIALS TO CREATE A USEFUL DATABASE OF
- PERFORMANCE SPECIFICATIONS. THE PROTOTYPE WILL ALSO INCORPORATEA
Weather Soldier Systems NOVEL ANISOTROPIC CONDUCTIVE EPOXY INTERCONNECT TECHNOLOGY THATIS
Topic: 8.6: Open Topic MORE LIGHTWEIGHT THAN TRADITIONAL INTERCONNECT METHODS AND HAS
0 " . : DEMONSTRATED STRONG PERFORMANCE AT CRYOGENIC TEMPERATURES,
Military Critical Technology Area._ Advanced Materials WHICH WILL BE BENCHMARKED TO STUDY IMPROVEMENTS IN PERFORMANCE,
Contact: Loomia Technologies, inc. ADHESION, ROBUSTNESS, AND DURABILITY.

Madison Maxey, CEO and founder

: SEEKING:
Maddy@Iloomia.com

-TESTING LAB PARTNER WHO HAS EQUIPMENT NECESSARY FOR UL130

EVALUATION
+ o z
1 (833) 727 -4238 3 - UNIQUE TECHNOLOGY PROVIDERS WHO CAN CREATE HEATING SAMPLES OF:
i PRINTED INK ON TPU Example Past
LIQUID METAL ON SILICONE OR TPU Customers:

INK ON POLYESTER

INK ON KAPTON

NOVEL ELECTRICAL INTERCONNECT SOLUTIONS FOR FHE

BROHR AN IR SOWSTIONGTHRRHEATING ELEMENTS ANALOG

Loomia has developed heating elements for a range of customers from DENees
P Fortune 500 companies to Military clients 8 exposing us to a range of

different specifications. We are well positioned to create a testing plan

that is suitable for creating an objective benchmark that highlights key c:m}

performance parameters related to a military grade FHE heating oz

element.

About Loomia: HYUNDRAI

Loomia designs and manufacturers a soft, flexible circuit layer called the CRADLE

Loomia Electronic Layer (LEL) The LEL is an award-winning material
covered by 6 patents. Our soft, flexible circuit technology is designed to
integrate easily with textiles and can be used in a range of industries.

[1] Ref 1: Sustaining Health & Performance in Cold Weather Operations,
___DTIC ADA395745, TN/O2 -2, October2001
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PARC MICROSPRINGS _
NEXTFLEX

A Thin film lithographic defined pressure contact
A Reworkableflip chip interconnects
A Integrated test & package for lower cost known good module

6umpitchlineararray
(LED VCSELbar)

Organic substrate
(180x180um pitch, >2500 contacts, processorswith Sun 20umpitchlineararrays
Microsystems) (LCD driverarray,800contacts)
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WEARABLE ANTENNA MOTIVATED BY KIRIGAMI NEXTFELEX

< Wearable Systems > < Wearable Antenna >
B o -
""" > (-o:'loanmma: : pos q==——= = -
E ________ < Cr1ICD ‘:‘ -~ | =, I - =
g A o
| ﬁ% s 4---- g

- a {
B -----> Spincllslimu!alur;;//r
_ =" Insulininjector g

40 80 120 160 200
Strain [%]
Advanced Materials 33 (2021)

Annual review of chemical and biomolecular engineering 12 (2021) Undeformed Stretched
< Kirigami Structure > < Kirigami Liquid Metal Hinges >
0.02 2.0
~ < Nanocomposite paper § '. ‘ S Increase:
z 3 Y > A Cut Size
JN i B = — A Stretchability
3 & w A Flexibility
= - .
S p— : 1 //, ‘ Add LM at cut A Electrical
Nanocomposite LBL = v locations COﬂdUCtIVIty
0.00 L : ' 1.0 _ |
0 100 200 300 Cut Antenna LM Hinge Antenna
” ‘ Strain (%)
Undeformed Stretched Nature Materials 14 (2015)
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ELECTROCHEMICAL ADDITIVE MANUFACTURING (E
FOR

CAM

NEXTFLEX

tontrret e et T URED THERMAL MANAGEMENT DEVICES

3 l]P‘}‘Rr\I SRy

ECAM: HIGH-QUALITY PARTS AS-PRINTED POTENTIAL PROEJCT PARTNER CAPABILITIES
Excellent Feature Resolution | Extreme Aspect Ratios Component/System Design and Testing
Low Surface Roughness | High Purity | Direct-Write to PCB/Silicon Open to collaborating in all 8.0 categories




