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ADDITIONAL RESOURCES

PC 11.0 Events

A PC 11.0 Teaming Event i to follow

PC 11.0 Guidebook

A Definitive reference for PC 11.0

Still have questions?

A proposal@nextflex.us

EFFICIENCY

ABOUT
NextFlex Project Calls fulfill one of the Institute’s primary goals: fostering
gy i ion and ializati

Project Call (PC) 11.0: Resiliency and Efficiency is the first part of the eleventh
project call issued by NextFlex. Like the previous project calls, it is intended to
advance the state of the art in manufacturing for hybrid electronics and to promote
the strength, competitiveness, and interconnectedness of the U.S. manufacturing
industrial base for hybrid electronics. Each NextFlex project call builds from 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 11.0: Resiliency and Efficiency:

« 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 15 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 and other DoD priorities are
strongly encouraged (for more information, see https://www.cto mil/cta/)

Projects that leverage prior NextFlex investments are encouraged. All projects should
have meaningful impact on U.S. hybrid electronics manufacturing and technology.

Important Dates for PC 11.0: Resiliency and Efficiency:

« Cover sheets are due on May 13, 2026
« Full proposals are due by 5pm Pacific on May 20, 2026

https://www.nextflex.us/project-call/project-call-11-0/

NEXTFLOX

- L. PROJECT CALL 11.0: RESILIENCY AND

DISTRIBUTION A: CLEARED FOR PUBLIC RELEASE

MARCH 30, 2026

| PAGE 3



https://www.nextflex.us/project-call/project-call-11-0/
https://www.nextflex.us/project-call/project-call-11-0/
https://www.nextflex.us/project-call/project-call-11-0/
https://www.nextflex.us/project-call/project-call-11-0/
https://www.nextflex.us/project-call/project-call-11-0/
https://www.nextflex.us/project-call/project-call-11-0/
https://www.nextflex.us/project-call/project-call-11-0/
https://www.nextflex.us/project-call/project-call-11-0/
https://www.nextflex.us/project-call/project-call-11-0/

NEXTFLOX

NEXTFLEX BACKGROUND

: 4"’.,-
ok, o s

&

v

eORgCTTALL 3,1& i

g Pt
s {
\;/ 2y i. 3 = AR PR
~ ~ e o P "<
i S e R
Y vz s ‘-“_«'\. : ,.T 1 P g

X

}‘\ui ACTyp »

‘
% &

4’0‘05\' PR

D
>)
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NextFlex: Hybrid Electronics Manufacturing Innovation Institute N E X Tm

Mission: Create a Strong U.S. Industrial Base for Hybrid Electronics

Public -Private Partnership Est. | August 28, 2015

- Technology Hub Location | San Jose, California

‘4 Industry, Academic, Gov. Members | >200 across supply chain
} State / Regional Hubs New York, Massachusetts,
Missouri, Alabama

Projects >300 projects
>$450M total value

Key Qutcomes Manufacturing Tools, Process,
Products & Prototypes to DoD & Industry,
Integrated Knowledge

A Manufacturlng , T o = oo ONESG
= USA "\ J .‘/ - “ &, 7‘ s - i INL I



HYBRID ELECTRONICS MANUFACTURING

NEXTFLOX

Hybrid Electronics (HE) combines additive
electronics manufacturing with electronics assembly,
enabling a many device types and spanning
electronic packaging to system integration.

Edge Device /
Machine Learning

Aerospace &
Automotive

N\

AAR D

Printing / Additive Processing

-

Discrete Components Incl.

Medical & Wearable

© 2021 The Boeing Company

RF / Communications

Many Types of Substrates

Thin Semiconductor Die

3D Structural
Electronics

Additive Electronics
Flexible Electronics
Advanced Packaging
X
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Industrial Base: NextFlex Members and Partners
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GOVERNMENT PARTNERS AND SUPPORTERS NEXTFLEX

NATIONAL + Walter Reed
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Armaments Center Army Research Laboratory Aviation and Missile Center C5ISR  Chemical Biological Center  Soldier Center

National
Nanotechnology
Initiative

U.5. Small Business
Administration

1
ANASA Ames Research Center

AArgonne National Laboratory

ABrookhaven National Laboratory ANASA Goddard Space Flight Center  National Institute 69 Government partner
AKansas City National Security Campus ANASA Johnson Space Center :Lﬁ'?:&ar:gligy : . .

ALawrence Berkeley National Laboratory ANASA Langley Research Center — Nationfa:| I:aslti':utes organlzatlons, many have been
ALawrence Livermore National Laboratory ~ ANASA Marshall Space Flight Center ° involved since the beginning and
ANational Renewable Energy Laboratory . . .
AOak Ridge National Laboratory have expanded their relatlonshlp
APacific Northwest National Laboratory with NextFlex over time.

ASandia National Laboratories
Asavannah River National Laboratory




MRL AND TRL RELATIONSHIPS

NEXTFLEX

Materiel Technology Engineering & Production &
Pre-Material Solution Analysis Solution Maturation and Risk Manufacturing Deplovment
Analysis Reduction Development ploy
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 (d
Implications Identified Concept Processes In In Production Subsystem Subsystem Demonstrated Demonstrated Lean
Identified Developed Lab Env{RelevantE n v ¢ In Production In Production Ready for LRIP | Ready for FRP | Production
Rel ev an t| Répreseidtative Practices in
Environment Place
TRL1 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
s Production

Breadboard

Focus Examples:

» Technology and Industrial Base

+ Materials

» Cost and Funding

lin 1" J o 1)
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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TECHNICAL WORKING GROUPS (TWG s) XTI

Device Integration & Automotive
Packaging
Asset Monitoring
Materials Systems
Flexible Power
Modeling & Design
Human Monitoring
P A _ Systems
A A ; Printed Components d
- ; & Microfluidics Integrate
N ufacturing Mo Antenna Arrays
«Th rust Areas ’ Standards, Test & Soft & Wearable
" @ Reliability Robotics
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VERSIONS OF THE ROADMAP NELT LN

Member-Benefit Version
~20 pages each (>200 pages

Public Summary
1 page each (15 pages)

» DEVICE INTEGRATION & PACKAGING

® ’ NEXTFLE

L E "

SCOPE The focus of the Device Integration and Packaging Teehnical Working Group (DIP-TWG) is to establish
manufacturing methods for preparation, placing, interconnecting, and protecting circuit components onto fexible substrates
for the fabrication of fully fiexible and/er conformal electronic circuits. The DIP-TWG pians integration methods for sensing,

NEXT

2024 /2025

NextFlex Confidential

© 2025 NextFlex

Available on the Member Portal
TWG Pages

America’s Flexible Hybrid Electronics Manufacturing Institute ieid communication and computational elements that can adapt to a multitude of geometric and environmental constraints.
STATE OF THE ART
Component / Element SOTA Specs.
o Circuit Layers 3
. Via Diameter 100-250 pm
Dielectric Thickness =25 um
5 Bend Radius =B thickness
or- " Sheet to-Sheet Lines & Spaces 50-200 pm
e Roll-to-Roll Lines & Spaces
Device Integ ration & Packaging . [ Printed conductors 3-20x bulk resistivity
Components SMTs with solder attach
| | Printed Resistors £2| lerance.
H jate Flip-Chip Attach to Flex 100 um piteh
Manufacturing Technology i
Die Thickness =250 pm
|- Die /08 <100
Roadmap s c Pad Arca >75um sq
|| Piteh >150 ym
o g
| KEY OPPORTUNITIES
+ ntegrated, conformal seciroric systems replacing  +  Electrrics integrated directly nfo sinuciures & surfaces
. that discrete assembiies. *  Co-designed materials, devices, and packaging for

SWaP-C reduction through embedded interconnects and
functionalty
Scalable manufacturing for hybrid additive electronics.

TECHNICAL ROADMAP TAXONOMIES AND GAP AREAS

Advanced Packaging

PROJECT CALLS

PCS.2 shown below.

To date, NextFlex has funded 47 projects that align to the Device Integration & Packaging Working Group, including

improved performance:
On-demand, distributed manufacturing and repair

‘Seed Vegorchantes (O [erT—

PC8.2: CuplD: dir

Avalilable onPC 11.0 website
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https://www.nextflex.us/project-call-11-0/

PROJECT CALL TOPIC DEVELOPMENT NEXTFELDX

Wor ki ng Groups: |l ndustry, GovoOt, Ac ad
Roadmap manufacturing processes Develop TPDs to demonstrate
cross-cutting with TPDs manufacturing processes

Techni cal Counci : | 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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PROJECT CALL 11.0 PROCESS X T

ATechnical Workin
Roadmap- Groups g

[?g\?;g Tr?lg'r?t AGovernment Partners
P ANextFlex Staff

= fisei o1 ANextFlex Staff
©s=he0lc - AGovernment Partners
(RFP) ATechnical Council & Governing Council

Pre-
Submission
Consultation

AProposers
ANextFlex Staff

Proposal
Development Ao RIS
& Submission

ATech council members, member volunteers
2ol 22NN ANextFlex Staff
AGovernment SMEs

Project ATech Council (Voting Members
<i=ll=wilelsl | AGoverning Council
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PROJECT CALL 11.0 KEY DATES XTI

Event Date

Project Call Announcement and Posting 03/19/2026
PC 11.0 Proposers Day and Teaming Event (Virtual) 03/26/2026
First Date for Optional Pre-submission Consultation 03/30/2026
Proposal Online Cover Sheet Due 05/13/2026
Proposal Submission Deadline 05/20/2026
Approximate Technical Council Review Mid July

Approximate Governing Council Review Late July

A second part of PC 11.0 with additional topics is
planned to be announced later in 2026, subject to
availability of funds.
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PC 11.0 TOPIC DEVELOPMENT NEXTF LN

ATopics were derived directly from TWG roadmap gap analyses and cross-TWG priorities, targeting the
most critical barriers to broader adoption of hybrid electronics.

AKey technical themes:
A Improving manufacturability, reliability, qualification, yield, and confidence in performance at scale
A Need for standardized, shareable data on materials, processes, reliability, performance, etc.
A Demonstrate capabilities for sustainment, inspection, and repair in DIB / OIB
A Development of application-specific qualification pathways and certification frameworks

ATopics are structured similarly to the topics in previous project calls

o0 Open (but more bound) subject areas to broaden the group of interested proposers and reduce
perceived favoritism

AEach topic combines a broad objective with example areas tied to priority gaps, guiding proposers
toward solutions that address the highest-impact technical challenges. This may be especially important
for non-members, who cannot access the NextFlex roadmaps.

AExamples reference generalized roadmap gaps and technical needs, ensuring clear traceability to TWG
priorities while improving alignment between proposals and industrial base requirements.

DISTRIBUTION A: CLEARED FOR PUBLIC RELEASE MARCH 30,2026 | PAGE 18



PROJECT CALL 11.0: IMPORTANT CONSIDERATIONS NEXT T LN

A NextFlex anticipates funding one 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 and transition potential, 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 include an engaged DoD stakeholder will be given strong preference. Examples of
engagement include: a signed Memorandum of Understanding (MOU), a co-development partner from a
service lab, requirements from a representative of a Portfolio Acquisition Executive (PAE) or Program
Executive Office (PEQO), a partner in the Organic Industrial Base planning to adopt the technology, etc.

A Proposals that fall within the topics area definitions that address DoD Critical Technology Areas and other
priorities of the DoD will be given preference.

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

A Should teams find that the topics listed herein are not of interest to their organizations, NextFlex always
welcomes suggestions for future project call topics; recommendations should be brought to the attention of

the NextFlex TWGSs.
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PROJECT CALL 11.0: ITEMS TO CONSIDER NEXTF LN

ATotal NextFlex Funds: $1.9M
AEstimated total project value (with cost share): >$4M

ANe xt FI ex Fun d$900k per ptoje& By @opidk
AThe maximum duration of proposed projects is 15 months for this part of PC 11.0.

0 Aggressive timelines are encouraged. It is expected that no time extensions will be possible, so
all proposers must plan and scope their proposal accordingly.

AProposals should build on and take advantage of developments from prior project calls, where
appropriate, as well as the best available technology.
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PROJECT FUNDING & NEXTFLEX MEMBERSHIP NEXT T LN

AMi ni mum of 50% of each pr eshaeprovided byrecipients c o s t
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 Tier 1-3 member
o This applies to all sub-recipients / project partners performing development work

o Companies supplying standard COTS components or services (e.g. build-to-print) to team
members are not required to be members of NextFlex.

A Federal Government partners cannot receive NextFlex funding, although their self-funded
participation is encouraged.
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PROJECT OBJECTIVES AND DELIVERABLES NEXTF LN

A Reliability and standards cut across all topics; although not called out in every topic description,
all PC 11.0 proposals are encouraged to address these needs within their project plans.

A Projects focused on process development must document processes with enough detail that
they are reliably replicable.

A These projects shall include, but are not limited to, the following deliverables:

o Data (raw and processed) on materials, processes, performance, and reliability for sharing at
guarterly reporting intervals following the acquisition of the data.

o A flow chart of the process steps and design information (such as drawings, CAD files, etc.)
for device fabrication or process repetition.

0 Details of the method of test and measurement performed during development to establish
TRL and MRL advancements.

o ldentification of the specific task and outcome that results in TRL and/or MRL advancements.

o Cost model framework and associated assumptions for the proposed manufacturing
technique.
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PROJECT OBJECTIVES AND DELIVERABLES (CONT.) NEXT T LN

A Relevant process information including:

a) Resolution, thickness, and material properties (e.g., sheet resistance) that can be obtained with the
developed recipe

b) Tolerance and yield of components, along with a comparison to device manufacturing processes that
are currently used in the industry

c) Consistency of print quality (line edge roughness, loss or gain in dimension, uniformity in thickness
and layer roughness) of the layer(s) in the device

d) Consistency in device properties (resistance, capacitance, inductance, etc.) along with a comparison
to similar devices that are commercially available

e) Optimized print equipment parameters (print speed, ink volumes, ink viscosity, curing conditions, print
environment, etc.)

f) Mechanical constraints (e.g., tensile strength, bending) of the printed devices

ANext Flex requests physical Ahardwareo deliverabl es
showcase the development work completed in the project. These may take many forms, such as sample
parts produced in a process development process, test coupons for new materials, functional systems or—
subsystems from platform demonstrator projects, etc.
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PLATFORM DEMONSTRATOR DELIVERABLES NEXTELDX

A Platform demonstrators should showcase the capabilities of novel
technology solutions and clearly illustrate the value proposition of
utilizing hybrid electronics manufacturing approaches.

A NextFlex cannot fund product development, however, proposers are
encouraged to ddawkeléoog ummrtad dunatl dei
achieve this goal.

A This includes necessary packaging, software/firmware, support, etc.
and are polished and comprehensive exhibits of the technology.

A Proposals that build on previous NextFlex-funded efforts to demonstrate
a transitionable capability are strongly encouraged.

A The design information for the NextFlex-d e vel oped O0A21506
microcontroller device can be made available to NextFlex members to
serve as the basis for demonstrator development. For more information,

contact proposal@nextflex.us.

A Proposers are strongly encouraged to also generate images and videos
of demonstrators functioning to showcase their capabilities and provide

them to the Institute and government partners.

GPIO PINS g

| at

\ INVERTED F ANTENNA

) NRF52840 SoC

POWER LEADS

ANALOG GPIO PINS

DISTRIBUTION A: CLEARED FOR PUBLIC RELEASE MARCH 30,2026 | PAGE 24


mailto:proposal@nextflex.us

NEXTFLOX

L [

PROJECT CALL 11.0 TOPICS

o

%
#0L0gy 7%




PROJECT CALL 11.0 TOPICS NEXTF LN

Technical Working Group
Alignment
(%]
L
“n o
2 ==
€ o S|=
e o) 5| & > )
£ c 222w el ol p
= 5 =| 2|5| & o| 8o
Topic # Topic Description 2 S o g 5l S
S L D3| O] N 2IR=ie)
5 x 5 15lc ximn o< | X
a = R Sl e
=) o |9 = 5|El |ol8l8le
o R EEEEREEEE
= 3 SEC IR I
o9 © 0| || S|8|%|2| 8|S
LSl® o] ) E = 0| 9| T
o= 0| olo| =l E|lL| B =]
S| 8 E|IS S| 2 ol'klEl D e
o|s|=|o| 8| 3|52 5|85
= Slal0n|ddu|TIEln
11.1 |Resilient Manufacturing of Hybrid Electronics and Printed Circuit Boards (OSD ManTech Funded) 15 $500k |O|X|X|O|X
11.2 |Demonstration of Hybrid Electronics for Installation Resiliency and Efficiency (OSD ManTech Funded) 15 $ 900k 0|0 X[ X[ X|O| X[ X
11.3 |Al/ML-Enabled Materials and Process Data Infrastructure for Hybrid Electronics 15 $ 500k |X|X|X|O|X|O| |O|O
X |Direct TWG Alignment
OlIndirect TWG Alignment
Totall $19M

Total budget: $1.9M
Expect to fund one project in each topic
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BROADLY DEFINED TOPICS WITH EXAMPLE AREAS OF INTEREST NEXTELDX

ATopics aim to advance hybrid electronics technology and fill gaps identified by the TWGs in the
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. hybrid electronics 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 sub-topics that align to
prioritized roadmap gaps.

AProposals should clearly align to at least one sub-topic and address one or more of the associated
technical focus areas.

o While proposers are not required to address every listed area, competitive proposals will demonstrate
meaningful alignment with these defined needs and articulate how the proposed work advances the

stated objectives of the topic.

o Alternative approaches that fall within the overall scope of the topic and address relevant
manufacturing gaps may also be considered, provided they are well-justified and aligned with the intent

of the topic.




TOPIC 11.1: RESILIENT MANUFACTURING OF HYBRID
ELECTRONICS AND PRINTED CIRCUIT BOARDS NEXTE LN

$500,000 maximum Institute funds / Up to a 15 -month duration

This topic seeks proposals that advance efficient, resilient, and scalable manufacturing approaches for both hybrid
electronics and traditional printed circuit boards (PCBSs) through the adoption of digital, additive, and process -optimized
manufacturing methods. Emphasis is placed on improving yield stability, reducing process variability, enhancing
materials durability, and enabling scalable domestic production across one or both manufacturing domains, including
relevance to modernization and capability expansion within the DoD Organic Industrial Base (OIB).

Proposed efforts should demonstrate measurable improvements in process control, repeatability, manufacturability,
environmental performance, and/or domestic supply chain resilience. Projects should align validation activities with
applicable industry and defense standards where appropriate and generate structured process and reliability data that
support MRL advancement.

The examples outlined below are derived from the TWGs gap analysis and direct demand signals from industrial base
and government stakeholders. Successful proposals will prioritize one of these areas, directly address cross-cutting
barriers limiting scalable adoption of hybrid electronics, and demonstrate clear, measurable impact not only to the
proposing organization(s), but to the broader industrial base.

a. Additive and Hybrid Fabrication Workflows for PCB and Hybrid Electronics Production
b. Biomanufactured and Biobased Materials for Circuit Fabrication

c. Recycling, Upcycling, and Waste Stream Reduction in Circuit Manufacturing




TOPIC 11.2: DEMONSTRATION OF HYBRID ELECTRONICS
FOR INSTALLATION RESILIENCY AND EFFICIENCY NEXTE LN

$900,000 maximum Institute funds / Up to a 15 -month duration

Note: Platform demonstrators should showcase the capabilities of novel technology solutions and clearly

illustrate the value proposition of utilizing hybrid electronics manufacturing approaches. NextFlex cannot

fund product devel opment, however, propkeedr $ uarce | ®m
demonstrators that achieve this goal.

Proposals that build on previous NextFlex-funded efforts to demonstrate a transitionable capability are

strongly encouraged. The design information for the NextFlex-d e vel oped O0A216 fl exi bl e
device can be made available to NextFlex members to serve as the basis for demonstrator development.

For additional information regarding the specifications and capabilities of the A21, please contact
proposal@nextflex.us.

Proposals that include an engaged DoD stakeholder will be given strong preference. Examples of
engagement include: a signed Memorandum of Understanding (MOU), a co-development partner from a
service lab, requirements from a representative of a Portfolio Acquisition Executive (PAE) or Program
Executive Office (PEO), etc.
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TOPIC 11.2: DEMONSTRATION OF HYBRID ELECTRONICS
FOR INSTALLATION RESILIENCY AND EFFICIENCY (CONT.) NEXTE LK

This topic seeks proposals that demonstrate the use of hybrid electronics in mission-relevant applications that measurably improve
installation resiliency, operational efficiency, and readiness. The reduced size, weight, and power (SWaP) capabilities of hybrid electronics
enable distributed sensing, embedded intelligence, conformal antenna integration, flexible power architectures, and lightweight
interconnect strategies in ways not achievable with conventional rigid systems. These capabilities directly address documented
performance gaps in long-duration sensing, environmental survivability, interconnect durability, integrated power management, and
conformal RF integration across defense-relevant platforms and infrastructure.

Emphasis is placed on product-like demonstrators that leverage hybrid electronics to reduce sustainment burden, improve inspection
timelines, lower life cycle cost, and strengthen operational awareness across DoD installations and maintenance activities, including
depot-level and sustainment operations executed within the OIB. Demonstrators should validate performance under mission-relevant
environmental and mechanical conditions and generate structured reliability and performance data suitable for transition planning and
MRL progression.

Projects should clearly articulate the use-case being addressed and quantify the resulting impact to readiness, cost reduction, asset
availability, inspection cycle time, logistics visibility, or infrastructure efficiency, particularly where improvements enhance sustainment
throughput and operational effectiveness.

The examples outlined below are derived from the TWGs gap analyses and direct demand signals from the industrial base and
government stakehol ders. Successful proposdli k ewi ldle mpmnis ¢ shotwdasese t thla ¢
a novel capability while demonstrating measurable impact not only to the proposing organization(s), but to the broader industrial base.

a. Sustainment, Inspection, and Repair Technologies

b. Autonomous and Intelligent Systems
c. Low-Cost IoT Devices for Logistics and Supply Chain Visibility

d. Asset and Structural Health Monitoring
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TOPIC 11.3: AI/ML -ENABLED MATERIALS AND PROCESS
DATA INFRASTRUCTURE FOR HYBRID ELECTRONICS NEXTE LN

$500,000 maximum Institute funds / Up to a 15 -month duration

Over multiple project calls, substantial technical data has been generated across hybrid electronics materials,
processes, reliability testing, yield performance, and environmental validation. However, much of this information
remains distributed across individual technical reports, limiting accessibility, comparability, and reuse. This topic seeks to
implement secure artificial intelligence and machine learning tools capable of mining, parsing, structuring, and
organizing existing project call technical report data into a standardized materials and process database framework.
Emphasis is placed on creating a reusable, searchable, and structured data infrastructure that accelerates technology
maturation and cross-project learning while maintaining strict data governance.

Data security is imperative. Proposed solutions must incorporate controlled access mechanisms, protection of
proprietary and controlled information, and clearly defined data segmentation protocols to prevent unauthorized
disclosure. Proposers must work closely with NextFlex and appropriate government partners to define the database
architecture, data schema, access controls, and implementation strategy to ensure alignment with programmatic
requirements, data rights considerations, and long-term sustainability.

The examples outlined below are derived from the TWGs gap analysis and direct demand signals from industrial base
and government stakeholders. Successful proposals will prioritize these areas, directly address cross-cutting barriers
limiting scalable adoption of hybrid electronics, and demonstrate clear, measurable impact not only to the proposing
organization(s), but to the broader industrial base.

a. Secure AI/ML Parsing and Data Structuring of Technical Reports

b. Materials and Process Database Architecture Development

c. Secure Data Governance, Access Control. and Implementation Framework
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PROPOSAL EVALUATION PROCESS NEXTF LN

A Proposals are distributed to a slate of reviewers which include:
0 NextFlex members
o Government subject-matter experts
0 NextFlex staff
o0 NextFlex may occasionally engage other persons as part of the proposal review process
(e.g., 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

NEXTFLEXW

Criteria for all Project Call topics

PC11.0 Full Proposal Project Review Criteria / Score Card

Reviewer Name:

Reviewer Organization:

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

Proposal Section

Proposal Section

Criteria

Explanation of Criteria

10

Background and Meed

(1) Problem statement, innovative solution, and
potential impact on technical gap and/or DoD
priorities

Evaluatethe problem definition in linewith thebackground information and the gap analysis provided. Isthe propesal
aligned with TWG roadmaps, DoD Critical Technology Areas andfor DoD priorities?

20

Technical Objectives

(2) Technical scope and approach

Is the objective, ope and approach aligned with the problem definition? Are performance and reliability metrics and
standards appropriately addressed? For demonstrator projects, what are the value to the ecosystem and the advantage of
an FHE solution for this problem?

(3) Logical technical plan; key deliverables and
specifications

Do thespecifications and deliverables meet the proposed obj ectives and final deliverables? What are the key tangible
deliverables & how do we ases success?

IMerit & Ti

(Work Plan

(4) Project organization

Is the project organized well with milestones and tasks; Are thetask descriptions clearly articulated: Istheschedule
aligned well with critical interdependencies identified?

(5) Probability of success

Based on all of the above, including the cost and theteam capability, asesthe feasibility to achieve the stated goals
(within the planned timeline.

40

(Commercialization Strategy

(6) Business casefvalue proposition

'What is thetargeted application or market? How isthe technology /product a differentiator or agame changer? lsthe
appropriatensess of a hybrid electronics solution explained ?

(7) Manufacturing approach

Is the technology fapproach matured and ready for manufacturing? Is it the right approach? Does it help advancethe
MPRL/TRL goals? Doestheteam have the right partners? Are they US-based ? How mature isthe process and/or

manufacturing infrast ructure? How does it impact US manufacturing?

(8) Technology transition potential

Is there aclear path for technology transition / commercialization? Does it address asignificant need? Aretheappropriate
stak eholders engaged? Isthere a plan to demonstratethat the technology will be sufficiently derisked?

(9) MRL/TRL assessment

Arethestarting MRL/TRL accurate? Arethe end MRL/TRL asessed correctly, and is it realistic considering the overall
quality of the project and maturity of technology and approach?

(10) Tool accessibility (for proposals developing tool

hardware and software proposals only)

Will the equipment,/tool/software developed as part of theproposal be available to the ecosystem, and wherethey will be|
located?

5.0

Budget Justification and Cost
Share

(11) Cost and cost realism

Evaluateif thecost assesament is pragmatic based on the overall assesment of the project relative to its objective, team,
advancement, timeline etc.

(12) Value and quality of cost share

4 ssess based on the cost sharevalue, cost share source and the purpose of the cost share.

MNon-Technical Factors

6.0

[Capability to Meet Technicaland
Busines Goals

(13) Experience of personnel, guality of relevant
facilities, and building supply chains

A ssessthe strength of the Plteam as well asthe partner/subcontract organizations to achieve the proposal's goals. Does
this project build or &trengthen organizational relationships/ supply chains?

70

Education & Workforce
Development

(14) Quality of EWD section

What aspects of EWD areproposed? Isintern, graduate / undergraduate student, incumbent worker training, etc.
included? Arecourses developed and / or implemented? Are there industry and / or student outreach opportunities?

Technical Merit &
> Transition Potential
Criteria

> Non-technical Criteria
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PROPOSAL EVALUATION AND SELECTION e

AEvaluation criterion specifically focused on technology transition potential was retained for PC 11.0.

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 hybrid electronics and support DoD technology transitions, and balance of the project
portfolio in selecting proposals.




CALL FOR PC 11.0: RESILIENCY & EFFICIENCY REVIEWERS NEXTELEX

A Vitally important to the process that there be strong member involvement in reviewing

A Benefit of NextFlex membership because it allows your organization to influence what projects
go forward
A Members cannot serve as a reviewer for a topic in which their organization is proposing

A Please help recruit others from your organization to serve as reviewers
A Each industry, academic, and non-profit member can provide one reviewer per topic
A Government organizations may have multiple reviewers in a single topic (within reason)

A All reviewers should be familiar with NextFlex and hybrid electronics or the particular topic

Volunteer to
Review Today!

https://nextflex.formstack.com
[forms/pcllre reviewers
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QUESTIONS? e

AMethod 1: Enter your question into the AMethod 2: Raise Your Hand.
Questions Pane.

File View Help @&~ _ 8 x

* Audic |
Sound Check mll ?

* Questions ol |

@ Computer audio

O Phone call

% MUTED

[Enter a question for staff] .
Microphone (HD Webcam C510) L

Speakers (High Definition Aud... N

AMethod 3: Unable to access GoToWebinar ? Email your questions to  marcom@nextflex.us
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NEXLTFLEX

https://nextflex.formstack.com

\ [forms/pcllre reviewers
&
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NEXTFLEX (3

PROJECT CALL 11.0
TEAMING EVENT
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TEAMING EVENT STRUCTURE NEXT LN

AWe will progress though each of the topics sequentially

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

APlease reach out to the presenters directly after the event for questions or to discuss
collaboration opportunities

DISTRIBUTION A: CLEARED FOR PUBLIC RELEASE MARCH 30,2026 | PAGEA41



PARTNERING EVENT SLIDES RECEIVED XTI

Overall 11.1 11.2
A University of Delaware A UDRI A Univ. of Alabama, Huntsville
A San Jose State University A UT Austin A University of Dayton
A Polyc A Auburn University
A Flying Wire A Applied Nanotech, Optomec,
A Kent Displays UMass Lowel
A Auburn University A University of Texas Dallas
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PC 11.0: INTEREST ACROSS
PROJECT CALL TOPICS



Al-Powered Rapid Design & Simulation for Flexible Hybrid Electronics Manufactu

Nathan Lazarus (nlazarus@udel.edu) & Xiaoming Li (xli@udeltedWniversity of Delaware

Our Core Al Capabilitied:LMdriven parametric 3D EM generation - Mglinstraint optimization (EM + strength + weight + manufacturability)-gefdrated physics simulation to guifeerify design
Our Fabrication CapabilityMulti-material capability witmScryptprinter - Conductive + insulating + functional inks --tEshd desiggsimulatesfabricate workflow accessible to nespecalists

LLMDriven EM CAD Multi-Constraint EM Optimization SimulationGuided Design & Verification

Why Generic LLMs Fall Short Design Evolution
Satisfying EM CAD requires a specialized T
multi-module Al agent architecture

Multi-Material 3D CAD Model
A. SpecGenerator — Configuration & CAD (geometry + materials)

Multi-Material
3D EM Model

Al Generates Custom Solver
(tailored to this specific model)

Voxelize Geometry
& Assign Material Properties

Solve Physics — V-(ogVV)=0
(resistance, capacitance, strength)

Predict R, C & Structural
Properties Before Fabrication

y
s Final: R = BOkQ

=14 |

Verify Design Intent
- Iterate or Fabricate

o™ 3
1 s % - ~ v e

LGSNY GAGS LINRBYLIG I [ [ a 2dziLddzi Ozvuéygyy;-i} ,‘1{".,""\ AFBSYSNI GSR aAavydzZ A2y 62Ny Ft26Y
. . . Strengthoptimizedsubstrate (DEM sim) bined prod . . .
() b Hangdedéd & diagram prompts generate printable 2176 EM perf ith Conr: " .pr:] u;: w I gendratizd $lvers tailored to each degign
EM components aowanlﬁggtu;ebility performance with strength, weight infeasible to build manually at this pace
) DSy S NA O 1 §pecalized Allagehts withKEMN I A t NERAOGA wxX / g aidNHzOG dzNI

w -gendrated algorithms: dense packing (DEM), density
fields (CVT), TPMS lattices

w -O-FRRY [[a 3ISylda o5 Y2RSE I LINAYiG.Ib . BN { Ydé(AI-VGA ij Fé . 2 LI AN

for manual optimization

domain knowledge needed for reliable CAD generation fabrication

Aligned with NextFlex PC 1110 Topics 11.1 (Resilient Manufacturing) - 11.2 (Demonstration) - 11.3 (Al/ML Data InfrasiriicBeeking partners in: EM design, additive manufacturing, materials, Dol

applications



" Microscale Process Engineering Laboratory
SAN JOSE STATE (MPEL) https://www.sjsu.edu/mpel/
UNIVERSIT Y Materials Characterization and Metrology Center

(MCMC) https://www.sjsu.edu/mcmc/
METROLOGY PROTOTYPING
—a —

P‘?EL PERSONNEL

W Wyko NT9100 3-D optical W Fine-resolution MOPA W Faculty across engineering with
profilometer (master oscillator power expertise in areas including
W Instron ElectroPuls E1000 amplifier) laser marker process engineering, SPC,
mechanical test system W UV photolithography (and mechatronics, Al feature
W Agilent 5000 atomic force maskless photolithography recognition and defect detection,
microscopy (AFM) acquisition in late 2026) Al-supported engineering
W FEI Quanta 200 scanning W Plasma surface treatment design, and domain-informed Exarmple of colaboratve
electron microscope and bonding machine learning. s, Sooneorad by NSF
W X-Strata980 X-ray W Multiple UV resin and W In mechanical engineering (215U subaward P! Jomn Lee)
fluorescence (XRF) analyzer thermoplastic filament 3-D alone, up to 30 M.S. candidates
Wéand mor e printers. starting applied research

projects each fall and spring.

SJSU Point-of-Contact: Jason Kim, Manager, Research Corporate Partnerships, jason.h.kim@sjsu.edu 408-924-1300


https://www.sjsu.edu/mpel/
https://www.sjsu.edu/mcmc/
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PC 11.1: RESILIENT
MANUFACTURING OF HYBRID
ELECTRONICS AND PRINTED

CIRCUIT BOARDS



5 Axis Ultra Short Pulse Length (USPL) Laser Ablation of RF Freq

T

UDRI: non-profit R&D organization Screen Shot of Video

T

15+ laser sources: CW to FS

A Focuses of advance laser processes & 1st
of its kind laser workstation development

A State-of-the-art femtosecond lasers ablate
material athermally

A Selective coating removal of metallics
(including copper) on thermally sensitive !
substrates no longer a limitation N i Sel ective

A Closed-loop processing has been 1.6mm OD pattern
demonstrated —

Coating: AJP, electro-

: less plated, painted, etc.
Automated Pathing: P P

For complex geometries Laser has no material

restrictions

University of Dayton Research Institute

Processing Time : hrs/part
with min/part scaling options

Line Edge Resolution:
Precision is a main
attribute of scanner-
based laser processing

Chris Taylor

christopher.taylor@udri.udayton.edu

@
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All-in-One Optothermal Manufacturing for Resilient Hybrid Electronics

Yuebing Zheng, Professor, The University of Texas at Austin zheng@austin.utexas.edu

Multiscale : nano > micro > device; Multimaterial : metal, semiconductor, dielectric; Multimode : synthesis, assembly, printing, etching

Advantages and Impact

CHEMlCAL CHEMICAL Resiliency
Challenges in Hybrid Electronics ' ?REWEWS REVIEWS AOn-demand fabrication and repair
A v*’ v RS R

A Multi-step, tool-intensive processes AField-deployable manufacturing

A Limited repair and reconfigurability < Efficiency

A Limited resolution c AFewer steps, less waste

A Limited material diversity AEnergy-efficient processing
Al-Ready

ACompatible with closed-loop control
AAutonomous lab integration

We seek collaborators: Roboti cs & automati on, Al / ML + data ir


https://zheng.engr.utexas.edu/
https://zheng.engr.utexas.edu/

8,
107 Bulk Cu
107 - This Work
g i A @ _~Initial (open)
o 10°: o ~Recycled (closed)
210°: a A
E Recycled A
© 10%] Sintered Ag @
> é Recycled
'8 1 03_: Unsintered Ag
o
@) 102- Recycled
Carbon 4
! ‘ ! T T
200 150 100 50

05 mm

Temperature (°C)

Michael Sotzing michael@polyc.tech

LOCTITE ECI Metalon Copprint
Aesyon PL1 Aesyon PA1 1010 E&C HPSC-U370 LF360
Conductive phase copper copper silver silver/copper copper
Price ($/kg) 375 425 2347 1370 600
Conductivity
(MS/m) 1.16 8.12 7 1.87 8
Price normalized
conductivity
($/MS/m) 323 52 335 75
Particle loading
(Wt%) 74 77 62
Max Processing
Temperature (°C) 140 140 120
Processing Time
(min) 2 2 15
Pressure-Assisted No _ No
Reducing/inert
environment No No No
Of little
concern/preferab
le
Of concern
Highly
concerning
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PC 11.0 Teaming Event

Flying Wire:Custom Bare Die for FHE

LYY
PV YCV
POV
POV
PRI R LA
DU U R R A R
PR

Microchiplets Suspension Deposit/Map

Flying Wire is building a new capability to develop custom bare die for hybrid electronics.

Seeking partners with established FHE integration, assembly, and packaging workflows.
Together, we can build applicatieapecific demonstrators for distributed sensing and conformal systems.

The objective is a practical path from custom silicon to manufacturable FHE products.

microsystems/

Custom

G061 NS RA

V)

(0p))

C

Proprietary and ConfidentialPlease do not distribute ) . . - -
mike @flyingwire.io




A Developing manufacturing systems for new, disruptive products
A Implementing unconventional methods into manufacturing lines
A Solving challenging problems in medtep processes involving

A Precision coating of functional materials

A Lamination of OCAs and PSAs
A Printing of functional materials and patterned PSAs
A Multi axis precision rotary die cutting singulation
A RolHo-roll laser cutting, scribing and processing -
A Al based inspection systems -
A Electramechanical assembly :
A Low Pressure Injection Molding 2 \
A Custom Packaging Pd } :
| @ 4 ',;”/'
VoAb o
B <l
— o

Contact Donald Davis at ddavis@kentdisplays.com

...’ KENT kentdisplays.com [TAL INFORMATIONSz

DISPLAYS




PC11.1 ADDITIVELY MANUFACTURED HIGH VOLUME PCB s NENTFELE

Focus

Characterization for High Volume Scale-Up and 6-sigma Quality

Platform Agnostic adhesion metrics and electrical stability

Identification of process control parameters for uniformity and repeatability
PnP mixed manufacturing assembly flows

Quantification of Batch-to-batch variability in pilot-scale builds

Partners Needed
C Conventional PCB makers that want to use
additive methods for PCB Fabrication.

AAUBURN

UNIVERSITY

Alabama Node of NextFlex

RELIEN > Pradeep Lall
"L-I”-v":'hln.- MacFarlane Distinguished Professor,

5 = 3-‘,*"9..;;1 o ; Alumnl Professor and Director

G Product Like Demonstrators that can be used  auburn Work on 5 -Layer Additive Circuits for NASA

for process maturation

Developed in PC2.5

Test Diameter r
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PC 11.2: DEMONSTRATION OF HYBRID
ELECTRONICS FOR INSTALLATION
RESILIENCY AND EFFICIENCY



Testing and Modeling of Flexible/Stretchable Deviges _Radial Suetch Tester (25T)

A Topic 11.1: Resilient Manufacturing of Hybrid Electronics and Printed Circuit Boards
A a. Additive and Hybrid Fabrication Workflows for PCB and Hybrid Electronics Production

A Establishing standardized metrics fok/substrate adhesiorand electrical stability

A Definingenvironmental controlparameters to improve uniformity and repeatability §

A b. Biomanufacturedand Biobased Materials for Circuit Fabrication

A Substrate or encapsulant durability under humidity, thermal cycling, chemical expl.
or mechanical stress

Loadcell arm

A Topic 11.2: Demonstration of Hybrid Electronics for Installation Resiliency and Efficiency  Environmental Chamber
A b. Autonomous and Intelligent Systems
i. Conformal antenna integration with minimal performance degradation under strain
A d. Asset and Structural Health Monitoring
ii. Integrated flexible energy storage with validated charge/discharge stability
iii. Maintained sensor accuracy under mechanical strain and thermal cycling
iv. Signal integrity under humidity, temperature, and combined stress environments

A EdRA,CHlq | ¢ KRG

A Capabilities and Background: Wedge Tester S :?;“;. . g»i
A Mechanical Characterization: Camers o T
A Radial Stretch Tester (RSNonotonic and Fatigue - f; I P ?
A Biaxial and Uniaxial w N ; 0
A Wedge Tester Adhesion Soari Tensile o = .
A Load Frame Monotonic and Fatigue Monotonic/Fatigue wo w e NV NP Zu .
Load Frame

A Simultaneous Temperature / Humidity testing
A 3D Digital Image Correlation (DIC)
A Flexible and Stretchable Electronics
A Printed electronics, Liquid conductors
A Finite element simulations (FEA)

A Seeking Partners
A Industry, materials, manufacturing partners

A Stretchable electronics [Siver Ink Sample Diagram|
A Polycagrg:'r:‘a;’emc‘mess i Crack Length - Adhesive
Contact: oS S
. . . . . X Wedge Thickness A — H . :
A Dr. Nick Ginga University of Alabama in Huntsville (UAF = )\ I FEA of Additively Manufactured Flexible Caoam
ick.qgi edlL i wink Removee Ogmeri. PET Subswats
A nick.ginga@uah.ed(Lab Group Websi)e ok Removed Siver PET Subst A ONIVERSITY O

ALABAMA IN HUNTSVILLE
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University of Dayton &
University of Dayton Research Institute Capabilities

Novel material development and testing workflows to match materials and customer specific
requirements and combination of materials to design and add function to additive
manufactured components

Topic 11.2: Demonstration of Hybrid Electronics for Installation Resiliency and
Efficiency

a. Sustainment, Inspection, and Repair Technologies Hybrid electronics-enabled systems
iil. Strain-tolerant printed conductors and durable rigidi flex interconnect architectures
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d. Asset and Structural Health Monitoring
li. Maintained sensor accuracy under mechanical strain and thermal cycling
Iv. Signal integrity under humidity, temperature, and combined stress environments

Flexible substrates that withstand extreme temperatures and

environments paired with in-house testing capabilities

Allyson Cox
UDRI Proprietary - Unprotected A||ySOHCOX@UdI'I . Udavton ed u
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PC11.2 ASSET MONITORING OF STRUCTURAL COMPONENTS NEXTFELEX

Focus

Persistent monitoring of structural components

Implement long-duration monitoring to identify impending failure
Vibration, Temperature, and Corrosion of Critical Infrastructure in Defense
Sensor Accuracy, Stability, Repeatability and Hysteresis

Operability in austere environments

Partners Needed
C OEMs that have a use case requiring integration of sensors into a
structural component
C Product Like Demonstrators that can be used
for process maturation, sensor characterization and data-acquisition

Lall, et.al. (2020)

Accuracy
from Tz
to 0°C

Stability for more than 10 hours

Lall, et.al. (2020)

Alabama Node of NextFlex

e il
I = Pradeep Lall
i M MacFarlane Distinguished Professor,
e .. Wi Alumni Professor and Director
ivih Tele: +1(334)844-3424
b E-mail: Jall@auburn.edu

Lall, et.al. (2020)

MARCH 30, 2026
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