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ADDITIONAL RESOURCES XTI

PC 10.0 Events

B T

— PROJECT CALL 10.0

ABOUT

= NextFlex Project Calls fulfill one of the Institute’s primary goals: fostering

P C 1 0 . o G u I d e b O O k technology innovation and commercialization.

Project Call (PC) 10.0 is the tenth 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

W e the strength, competitiveness, and interconnectedness of the U.S. manufacturing

A D efl n |tlve refe rence for P C l 0 . 0 ecosystem 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 10.0:

A PC 10.0 Teaming Event i to follow

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 and other DoD priorities are

A p ro posal @ n ethI eX . u S strongly encouraged (for more information, see https

Still have questions?

to.mil/usdre-str

https://www.nextflex.us/project-call/project-call-10-0/
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JJ. \NSTITUTES BUILD POWERFUL CONNECTIONS NEXTFITX

Manufacturing USA connects people,

ideas and technology to solve industry- & BioMADE. - M e

relevant advanced manufacturing e ot proroucs | TeRs

challenges. The 18 Manufacturing T Amercattaes

Innovation Institutes, 9 of which are MANUFACTURING & biofabusa
MANUFACTURING TISSUR

CHICAGO, IL

BIOFABRICATION
MANCHESTER, NH
fr

din¥d

funded by the Department of Defense,
are enhancing industrial

competitiveness and economic growth , TEXTILES
. . N E \ T |: |_ E ® CAMBRIDGE, MA
and S'Frengthenm_g our national FLEKBLENYBRD C®RAPID
security. The Institutes have three o sose o  mocess
shared goals: .
2ZCESMII NI:MBL
: CLEAN ENERGY MA?JIL?:::%TF:NG
1. Advance the manufacturing & technology
process to full scale production EPI)& = s
| TP
2. Create arobust industrial base around TewpE Az N
the technology CYMANII conposies A
CYBERSECURITY IN oueRpeE PowerAMERICA
_ WAIPACTURMG SEMCONDUeIORs  DIGITAL WIS
3. Secure human capital 4 ATOMG, T g
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NEXTFLEX: A PUBLIC-PRIVATE PARTNERSHIP

MIl Established
Technology Hub Location
Facility / Fab Size

[

i 4 Industry & Academic Members
e Govot Organi zat
State / Regional Hubs

----- Workforce Partners
Core-Funded Project Calls
Agency Projects

Core Funding / Cost Matching
Key Outcomes

DEFENSE
INNOVATION UNIT

NEXTFLEX

28 August 2015
San Jose, California
34,000 ft? total, 10,700 ft2 fab

100 members across supply chain

e M0DoEENQreelgGodernment Agencies

New York, Massachusetts, Missouri

50 companies, 34 colleges, >100 K-12 districts

100 projects, $145M total value, $57M funding
>167 projects, $288M

$102M (through 2027) / $140M (through 2024)
Mfg Tools, Process, Products, & Prototypes
to DoD & Industry; Integrated Knowledge




HYBRID ELECTRONICS: NEXTFLEX EVOLUTION T
NEXTFLE

Hybrid Electronics (HE) is an extended technology and manufacturing approach that
can be flexible but emphasizes the Additive Approach

Structural / Conformal
Electronics

\ \\ \ . *
Printing / Additive Processing

Many Types of Substrates Thin Semiconductor Die

- e

Additive Packging,

The extension of Hybrid Additive Electronics to
Heterogeneous Int.

encompass rigid or 3D surfaces, opens additional
opportunities and applications.
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Bringing Together the Industrial Base NEXTFLDX
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G))CARPE DIEM m @E:M KOMORI VAW DEFENSE GRUMMAN GE VERNOVA

Promex % INFINITE CORRIDOR TECHNOLOGY solutions =

5 MATERIALS
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APTIMA  Vivonics i Intricon FABRICBLABS P

| PRECISION CIRCUIT TECHNOLOGIES
|
ACADEMIC
WORKFORCE DEVELOPM ] o]
AUBURN BINGHAMTON Georgia Northeastern m IOWA STATE
! ONIVERSITE | hiteiciidien Tech|] University UNIVERSITY ~ JOHNS HOPKINS

UMASS
5 “\
W UNIVERSITY of WASHINGTON / HIFE O H I O a ég::,zzz;ugglege %

LOWELL APPLIED PHYSICS LABORATORY
UNIVERSITY

Universityof —
WPI M Massachisetts  HIORRROIN

Ambherst UNIVERSITY
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GOVERNMENT PARTNERS AND SUPPORTERS NEXTFLEX

NATIONAL + Walter Reed
DEFENSE N ] SECURITY * | National Military
INNOVATION UNIT R N Jenst ailitay
NETWORK

|
i LABORATORY FOR
UéségﬁgéL L PS PHYSICAL SCIENCES
6; = ) >

Cienge g Techno\0oy LABORATORY

| | 1
Armaments Center Army Research Laboratory  Aviation and Missile Center C5ISR  Chemical Biological Center ~ Soldier Center

=]

National
Nanotechnology
Initiative

US. Small Business
Administration

A Nati : | Lab ANASA Ames R h Cent NIST )

rgonne National Laboratory mes Research Center 4

ABrookhaven National Laboratory ANASA Goddard Space Flight Center  National Institute = = Im zs N I H 69 Government partner
AKansas City National Security Campus ANASA Johnson Space Center e gy ; — . . .

ALawrence Berkeley National Laboratory ANASA Langley Research Center g National Institutes organizations; many have been
ALawrence Livermore National Laboratory ~ ANASA Marshall Space Flight Center kil involved since the beg inni ng and
ANational Renewable Energy Laboratory . . .
AOak Ridge National Laboratory have expanded their relationship
APacific Northwest National Laboratory with NextFlex over time.

ASandia National Laboratories
ASavannah River National Laboratory




MRL AND TRL RELATIONSHIPS

NEXTFLEX

ML IEC IRl 2SS & Production &
Pre-Material Solution Analysis Solution Maturation and Risk Manufacturing Deolovment
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{tRelevantE n v @ tn Production In Production Ready for LRIP | Ready for FRP | Production
Rel e v ant| Represedtdtive 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
TEp—— Production

Breadboard

—

K
.,

Focus Examples:

» Technology and Industrial Base

+ Materials

» Cost and Funding

HE'
)

Focus Examples:

» Design

* Process Capability and Control

+ Quality Management

Focus Examples:

+ Manufacturing Workforce

+ Facilities

» Manufacturing Management

Slide adapted from AFRL
Materials and
Manufacturing

Directorate

DISTRIBUTION A: CLEARED FOR PUBLIC RELEASE

APRIL 1, 2025 |

PAGE 10




NEXTFLEX

PROJECT CALL 10.0
PROCESS, SCHEDULE, AND THEMES




TECHNICAL WORKING GROUPS (TWGs) NEXTTIEX

Device Integration &

Automotive
Packaging

Asset Monitoring
Materials Systems

Flexible Power
Modeling & Design

Human Monitoring

Systems
Printed Components
& Microfluidics Integrated

Antenna Arrays
Standards, Test & Soft & Wearable
Reliability Robotics
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VERSIONS OF THE ROADMAP NEXTFLEX

Member-Benefit Version Public Summary
~20 pages each (>200 pages 1 page each (15 pages)

3 NENTFLE
® . SCOPE The focus of the Device Integrstion and Packsging Technical Warking Group (DIP-TWG) is to estsblish
manufacturing mathods for praparstion, placing, i ing, snd protecting circu onto flesibls substrates
o for the fabrication of fully fiexible and/or conformsl electranic cirouits. The DIP-TWWG plsns integration methods for sensing.
communication and computstions! elements that can sdapt to @ mulfitude of geometric nd environmentsl constraints.
America's Flexible Hybrid Electronics Manufacturing Institute leld 2
STATE OF THE ART
Component | Element SOTA Specs
B
ical 100-250 pm
na Dielectric Thickness 226 pm
Bend Radius > thicknass
s t-4o-Sheet Lines & Spaces 50-200 um
- to-Roll Lines & Spaces 250 pm
of Printed conductars 320 bulk resistivity
D H Int ti & p k H ] a Components ‘SMTs with solder sttsch
evice Integration ackaging Printed Resistors £20% tolerance
|| Flip-Chip Attach to Flex 100 um pitch
H ste. ie Size <5 mm*
Manufacturing Technology N Die Trickness <250 m
Die D5, <100
- | Pad Area »78um 5q
Roadmap Fitoh ey _ _
Faadmap sarmnomiss i ingl s
- i fro shat algn
n 3 KEY OPPORTUNITIES " at
- - *+  Printed passives using inkjet, serosokjet nd direct-wrte s Device preparstion including thinning Snd bumping
| P +  Semiconductor packeging and heterogencus integraion = Thin die handling and placement
ts . e " + Fulysnd dditive PCB a +  Double-sided component assembly an fiex
- +  Printed structures for RF and mm-weve comms *  Relisble rigid-to-flex and flex-to-flex interconnect
2024 /2025 -
¢ B TECHNICAL ROADMAP TAXONOMIES AND GAP AREAS
NextFlex Confidential |
B Circuitization Encapsulation
=l oma
o 5 -
t - 55
o 8
© 2025 NextFlex
- fetor hed
)
[ Iy PROJECT CALLS
9 To dste, NextFlex has fundad 42 projects that align to the Device Integration & Packaging Working Group, including
PC8.1 shown below.
% W /
I I PR 1 High Resalutian Capper Printing for RF Antenia ond Mutti-Layer Salun Stmuctures fed by Lockheed Martia

Available on the Member Portal

TWG Pages Available onPC 10.0 website
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https://www.nextflex.us/project-call-10-0/

PROJECT CALL TOPIC DEVELOPMENT NEXTFLEX

Wor ki ng Groups: l ndustry, Govot, Acad

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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PROJECT CALL 10.0 PROCESS EXTIX

ATechnical Workin
Roadmap- Groups g

[?:vseelg Tr?gr?t AGovernment Partners
P ANextFlex Staff

So=en o1 | ANextFlex Staff
©llle=e00c AGovernment Partners
(RFP) ATechnical Council & Governing Council

Pre-
Submission
Consultation

AProposers
ANextFlex Staff

Proposal
pleVE e AProposers
& Submission

ATech council members, member volunteers
S == ANextFlex Staff
AGovernment SMEs

Project ATech Council (Voting Members
<i=l<wile | AGoverning Council
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PROJECT CALL 10.0 KEY DATES EXTIX

Event Date

Project Call Announcement and Posting 03/20/2025
Optional PC 10.0 Proposers Day and Teaming Event (Hybrid) 03/27/2025
First Date for Optional Pre-submission Consultation 03/31/2025
Proposal Online Cover Sheet Due 05/14/2025
Proposal Submission Deadline 05/21/2025
Approximate Technical Council Review Late July
Approximate Governing Council Review Early August
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MAJOR THEMES OF PROJECT CALL 10.0 NEXTFLEX

Objectives:

AFocus on manufacturing challenges and demonstrate key capabilities enabled by hybrid
electronics

AContinue to emphasize opportunities to transition technologies to defense and commercial
customers with particular attention to demonstrating near-term impact to DoD

Alncrease engagement across the industrial base and broaden performer involvement in the
PCs (especially as project leads)

Key Technical Themes:

AAddressing high priority, cross-cutting technical gaps

AHigher readiness projects (reliability, standards, demonstration of capabilities in relevant
environments)

ALeveraging Al/ML tools in hybrid electronics manufacturing

ADemonstrating capabilities and transitionable solutions for DoD-relevant needs including
electronics repair and lowering life cycle costs
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PROJECT CALL 10.0: IMPORTANT CONSIDERATIONS NEXTFLTX

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

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

AGiven 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.

ATo be competitive, proposals must identify the market need, describe who the target customer(s)
will be, include the requirements driving the development of the solution, and identify why hybrid
electronics is the preferred approach for their specific application(s)

AProposals that fall within the topics area definitions that address DoD Critical Technology Areas
and other priorities of the DoD are strongly encouraged.

AProposals 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 Program Executive Office (PEO), etc.

APrior to final award grant, recipients and their partners who are not already NextFlex members will
be required to become members of the Institute and execute a development agreement.

DISTRIBUTION A: CLEARED FOR PUBLIC RELEASE APRIL 1,2025 | PAGE 18



PROJECT CALL 10.0: ITEMS TO CONSIDER NEXTFLEX

ATotal NextFlex Funds: $5M

AEstimated total project value (with cost share): >$10M
ANext FI ex FundblIMgperprgecthytdpie k
ADuration: 12 i 18 months (maximum varies by topic)

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

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 NEXTTE

AMi ni mum of 50% of each pr eshasegpivided by recipierdts 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.

DISTRIBUTION A: CLEARED FOR PUBLIC RELEASE APRIL 1,2025 | PAGE 20
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PROJECT OBJECTIVES AND DELIVERABLES NEXTFLEX

A Reliability and standards cut across all topics; although not called out in every topic description,
all PC 10.0 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.

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

o 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.

o0 Cost model framework and associated assumptions for the proposed manufacturing
technique.
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PROJECT OBJECTIVES AND DELIVERABLES (CONT.) NEXTFLTX

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 FIl ex requests physical Ahar dwareo 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
subsystems from platform demonstrator projects, etc.
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PLATFORM DEMONSTRATOR DELIVERABLES XTI

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 dawkeléod uagr a dwnatl det

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 evel oped O6A216
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 | a t
’

POWER LEADS INVERTED F ANTENNA

4\ NRF52840 SoC

POWER LEADS
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PROJECT CALL 10.0 TOPICS NERXTFLEX

Technical Working Group
Alignment
0
Q
2 -
c * S| |5
e o o gl |22
= S (3 [5lgBlg8
, . _ c c & |a| |s|2/8 s
Topic # Topic Description =) 3 2 || |T @ 2|2l
= © c Ol'5|B[E| D > ©
a b o| |Blo|glslElm|als
Q e =25 E|®| @
3 S R EEREE
= Q =] = e el
I EIEEE G R
e EEEEEREE
£ S|5|9|8 5
£=812|6|2| 22|32 2
10.1 |Maturing and Derisking Hybrid Electronics Manufacturing Processes and Devices 18 $ 500k X X[X|O|X
10.2 |AI/ML for Design, Manufacturing, and Qualification of Hybrid Electronics 18 $ 500k X| X0 X | X
10.3 |Hybrid Electronics Platform Demonstrator 18 $ 1,000k X[X[X[|O|O|X
10.4 |Additive Manufacturing and Repair of Electronics in the Defense Industrial Base (OSD ManTech Funded) 18 $ 500k X|X|X|O|X
10.5 |Platform Demonstrator for Reduced Life Cycle Costs and Improved DoD Readiness (OSD ManTech Funded) 18 $ 1,000k X XXX X | X
10.6 |Open Topic for "New Project Leads" 12 $ 400k XXX XX XXX 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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BROADLY DEFINED TOPICS WITH EXAMPLE AREAS OF INTEREST NENXNTELEX

ATopics aim to advance hybrid electronics technology and fill gaps identified by the TWGSs 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 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.




TOPIC 10.1: MATURING AND DERISKING HYBRID ELECTRONICS
MANUFACTURING PROCESSES AND DEVICES NENTELEX

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

This topic seeks to further mature hybrid electronics manufacturing processes that show promise for wide
adoption as industry standard practices. Proposers are encouraged to focus on evaluating multilayer
additive technologies for PCB manufacturing, structurally integrated electronics, and/or advanced
semiconductor packaging. Demonstrating high reliability for specific applications and requirement sets will
be imperative to show approaches that have been sufficiently derisked for broad adoption and use.
Proposers must include a detailed plan to assess the yield and / or reliability at the component or sub-
system level and describe i) the type of data that will be generated, ii) how the data will be analyzed, and
i) disseminated throughout the NextFlex community. Proposers are encouraged to produce enough test
articles to estimate yield and include modeling and simulation of RF performance, if appropriate.
Development and sharing of associated cost models for manufacturing scale-up is also of particular
interest. Examples of project areas of interest include, but are not limited to:

a. Maturing High Resolution, Multilayer Printing

b. Materials and Process Qualification and Validation

c. Demonstrating Reliability of Hybrid Electronic Components in Relevant Operational Environments




TOPIC 10.2: AI/ML FOR DESIGN, MANUFACTURING, AND
QUALIFICATION OF HYBRID ELECTRONICS NEXTFLEX

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

Artificial intelligence and machine learning (AlI/ML) tools are poised to transform the modern industrial
landscape. In hybrid electronics manufacturing, Al/ML tools can be utilized to optimize circuit design and
layouts, improve process control, and enable real-time defect detection. ML algorithms combined with
hybrid electronic edge devices can predict equipment failures, dynamically calibrate printing systems, and
refine material formulations for enhanced functionality and manufacturability. Al-driven automation can
support on-demand, customizable production while minimizing material waste and improving precision,
yield, and cost-effective manufacturing. This topic aims to leverage Al/ML tools to accelerate the design,
manufacturing, and qualification of materials and processes in hybrid electronics. Proposers should
demonstrate how AI/ML tools can be integrated into process development and manufacturing approaches
to achieve greater efficiency, accuracy, and yield. Proposals should focus on the implementation of Al/ML in
hybrid electronics manufacturing rather than the development of novel Al/ML algorithms or software tools.
Examples of interest include, but are not limited to:

a. Rapid Materials Selection and Process Development

b. Manufacturing In Situ Process Control for Improved Yield

c. Design and Toolpath Generation for Complex 3D Electronics
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TOPIC 10.3: HYBRID ELECTRONICS PLATFORM
DEMONSTRATOR CEXT I

$1,000,000 maximum Institute funds / Up to an 18-month duration

This topic seeks the development of a platform demonstrator in key market areas of hybrid electronics that
have the largest potential near-term impact. Proposers are encouraged to focus on wearables devices for
human monitoring, automotive, aerospace, space applications, or asset and structural health monitoring.
Proposers must demonstrate the functionality and manufacturability of their proposed solutions. To
demonstrate the high potential of technology transition, proposals must identify the market need, describe
who the target customer(s) will be, and include the requirements driving the development of the solution.
Proposers must identify why hybrid electronics is the preferred approach for their specific application(s)
and why such a demonstrator advances the technology field. Demonstrators that utilize Al tools to enhance
data collection and processing are encouraged, but should not be the focus of the demonstrator
development. Projects should be careful not to duplicate prior efforts. Examples of interest include, but are
not limited to:

a. Wearable Devices for Human Monitoring

b. Automotive, Aerospace, and Space Applications
c. Asset and Structural Health Monitoring




TOPIC 10.4: ADDITIVE MANUFACTURING AND REPAIR OF
ELECTRONICS IN THE DEFENSE INDUSTRIAL BASE NENTELEX

$500,000 maximum Institute funds / Up to an 18-month duration
Note: This topic has dedicated funding from DoD / OSD ManTech for inclusion in PC 10.0.

The DoD and the defense industrial base can greatly benefit from additive hybrid electronics processes, particularly in
the repair and production of critical components such as PCBs and circuit cards used in military equipment. Traditional
electronics repair often involves sourcing obsolete or hard-to-find components, leading to long lead times, high costs,
and reduced platform readiness. Additive manufacturing of electronics enables on-demand fabrication of replacement
parts, reducing downtime and improving fleet readiness. Additionally additive manufacturing offers improved yield and
reduced rework by enabling precise material deposition and complex geometries that minimize defects and waste. A key
advantage is the ability to manufacture and repair electronics at the point of need, whether in forward-deployed
environments, aboard naval vessels, or at maintenance depots. This capability significantly enhances operational
readiness by reducing dependence on centralized supply chains, mitigating logistical challenges, and ensuring that
mission-critical systems remain functional in austere or contested environments. By integrating additive processes into
defense electronics, the DoD can rapidly respond to equipment failures, reduce maintenance timelines, and sustain high
operational availability, ultimately strengthening warfighter effectiveness and resilience in dynamic operational scenarios.
This topic seeks evaluation and demonstration of additive manufacturing processes to manufacture and/or sustain
critical electronic components that align with the priorities and operational needs of the DoD. Examples of potential
projects of interest include, but are not limited to:

a. Additive Repair and Rework of Electronics for Improved Readiness

b. Overcoming Obsolescence with Hybrid Electronics Manufacturing
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TOPIC 10.5: PLATFORM DEMONSTRATOR FOR REDUCED LIFE
CYCLE COSTS AND IMPROVED DOD READINESS NENTELEX

$1,000,000 maximum Institute funds / Up to an 18-month duration
Note: This topic has dedicated funding from DoD / OSD ManTech for inclusion in PC 10.0.

Additive and printed processes not only enable improved material and energy efficiencies in the
manufacturing of electronic systems, implementation of hybrid electronic devices can provide
further operational advantages. This topic seeks development of a demonstrator that illustrates
how hybrid electronics adoption can significantly reduce weight, improve energy-efficiency, and
enable capabilities not possible with traditional electronics. Proposals must not only show why
hybrid electronics are needed for the proposed solution, but how the technology will reduce life
cycle costs and improve readiness. Examples include, but are not limited to:

a. Low-cost, 10T shipping labels for location and condition monitoring of cold-chain transport
b. Low-cost deployable sensor networks for threat detection
c. Factory / maintenance depot sensor arrays to improve manufacturing, logistics, and readiness

d. Biodegradable sensor arrays for intelligence, surveillance, and reconnaissance (ISR)
operations or agricultural soil monitoring
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TOPIC 10.6: OPEN TOPIC FOR ANEW PRONEC

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

Delivering the NextFlex mission requires participation from across the U.S. hybrid electronics industrial base.
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 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 five most recent project calls (PC 5.0 1 PC 9.0). As with all proposals, teaming
IS strongly encouraged; organizations that have led projects under PC 5.0 through PC 9.0 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).

For clarity, organizations that have participated as partners/subcontractors on prior project calls do qualify as
Anew project | eadso provi dPE@Oprdleety have not | ed a PC
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PROPOSAL EVALUATION PROCESS NERXTFLEX

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

NEXTFLEMXW

Technical Merit &
> Transition Potential
Criteria

Added in

PC10.0 Full Proposal Project Review Criteria / Score Card
Criteria for all Project Call topics Score Guide: Low=1, High=5; refer to scoring rubric worksheet
Reviewer Name:
Reviewer Organization:
Example Proposer Name
Example Proposal Title
Proposal Section Proposal Section Criteria Explanation of Criteria Example Score
10 Background and Need (lgt:,:?izlﬁ:; S;actteg:ire]zrl‘r;?cl\:atge;?g;g?g’ognd Evaluate the problem definition in line with the background information and the gap analysis provided. Is the prop| 3
: 9 Eriorities P gap aligned with TWG roadmaps, DoD Critical Technology Areas and/or DoD priorities?
Is the objective, scope and approach aligned with the problem definition? Are performance and reliability metrics §
(2) Technical scope and approach standards appropriately addressed? For demonstrator projects, what are the value to the ecosystem and the advg| 5
— i i 2
% 20 Technical Objectives 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 tan| 5
’é specifications deliverables & how do we assess success?
8
Q . R Is the project organized well with milestones and tasks; Are the task descriptions clearly articulated: Is the schedy
] (4) Project organization . . R L - 4
£ aligned well with critical interdependencies identified?
=
3 3.0 Work Plan
= (5) Probability of success Bgsgd on all of the e}boye, including the cost and the team capability, assess the feasibility to achieve the stated ¢ 3
s within the planned timeline.
T
é (6) Business caselvalue proposition What ithe targeted applif:ation or market? How is thg technology/product a differentiator or a game changer? Is t| 5
S appropriateness of a hybrid electronics solution explained?
= Is the technology/approach matured and ready for manufacturing? Is it the right approach? Does it help advance {
(7) Manufacturing approach MRL/TRL goals? Does the team have the right partners? Are they US-based? How mature is the process and/or 4
manufacturing infrastructure? How does it impact US manufacturing?
I " . Is there a clear path for technology transition / commercialization? Does it address a significant need? Are the apy
4.0 Commercialization Strate:
9y (8) Technology transition potential stakeholders engaged? Is there a plan to demonstrate that the technology will be sufficiently derisked? 4
(9) MRLITRL assessment Are t.he starting MRLITRL accur‘at& Are the end MRL/TRL assessed correctly, and is it realistic considering the o\ 5
quality of the project and maturity of technology and approach?
@ (10) Tool accessibiliffor proposals developing tool |Will the equipment/tool/software developed as part of the proposal be available to the ecosystem, and where the! 3
g hardware and software proposals only) located?
I
= . Evaluate if the cost assessment is pragmatic based on the overall assessment of the project relative to its objectiv|
] - (11) Cost and cost realism S 4
2 5.0 Budget Justification and Cost advancement, timeline etc.
= ’ Share
2 (12) Value and quality of cost share Assess based on the cost share value, cost share source and the purpose of the cost share. 4
<
S 6.0 Capability to Meet Technical an(13) Experience of personnel, quality of relevant  |Assess the strength of the PI team as well as the partner/subcontract organizations to achieve the proposal's goal 2
’ Business Goals facilities, and building supply chains this project build or strengthen organizational relationships / supply chains?
Education & Workforce . . What aspects of EWD are proposed? Is intern, graduate / undergraduate student, incumbent worker training, etc.
70 Development (14) Quality of EWD section included? Are courses developed and / or implemented? Are there industry and / or student outreach opportunitie| 2
Technical Score 4.14
Technical Ranking -
Non-Technical Scofe 3.67

< PC 9.0

> Non-technical Criteria
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PROPOSAL EVALUATION AND SELECTION .

ARecently added evaluation criterion specifically focused on technology transition potential was retained
for PC 10.0.

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 10.0 REVIEWERS NERXTFLEX

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/pclOreviewers
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QUESTIONS? XTI

In-Person Audience All Attendees

A Raise your hand and wait for a microphone so the A Enter questions for the speaker into Whova chat
virtual audience can hear your question.

‘ Q&A Polls Chat  Community @

Question (400 characters max)

| |
0/400
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Volunteer to
Review Today!

https://nextflex.formstack.
com/forms/pclOreviewers
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Teaming Event Structure o

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 and two minutes to pitch their proposal idea, capabilities,
and / or type of partnership sought

APlease reach out to the presenters through the messaging feature on Whova or directly after the even
for questions or to discuss collaboration opportunities
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NextFlex Presentation

E Ink Overview

EI n k Dr. Michael McCreary, CIO, E Ink Corporation




E Ink History and Profile

A World leader Electrophoretic Displays

A E Ink Spun Out of MIT Media Lab: 1997

A Acquisition of E Ink by PVI 2@9FE Ink Holdings
A E Ink acquisition of SiPix (Fremont CA): 2013

A $1B Revenue 2024 (displays, films, royalties)

A >2,700 employees worldwide
A R&D in US (CA, MA) and Taiwan T ?5’
A Manufacturing in US (MA), Taiwan, China ‘
A Sales/business offices in US, Taiwan, Japan, Korea, Netherlands

A Over 6000 worldwide patents

 Eink



E Ink Electrophoretic Display Technology

E Ink Cart&d’and Pear™Platform
2 Particle Bk/W
Reflective

E Ink Spectrd’ 3000
3 Particle BkK/W/R or BkK/W/Y
Reflective

47

E Inkkaleidd™ Platform
2 Particle Bk/W + CFA
Reflective

S5

geeees,
N

E Ink Galler{f'and Prism Platform
Microcupsor Microcapsules

4 Particle W/Y/MIC

Reflective WJransimissiv&,M.C

A Reflective

A Lambertian, viewable from oblique
angles

A B&W or full color

A Bistable, zero power to maintain
image/color

A Easily viewable in full, direct sunlight

A High resolution TFT or segmented
displays

A Flexible (TFT or segmented printed
backplanes

A Plastic displays can be cut to any shape
A Near IR reflectivity
A Front light TFT EPD displays if needed

A Switchable -15 to +65 deg C switching,
stable static image much lower

 Eink



EPD |Is Enabling a Broad Range of New Applications

Smart Education Electronic Shelf Labels Smart Transportation Industrial Tag Mobile / Wearable Flexible Display

=D
[y ‘
S Ead

Smart Office Smart Logistic License Plate Smart Hospital Retail Signage Foldable Device

S

48 Eink



Novel Product/Demo Designs Using EPD

Lexar
JumpDriv®
Secure |

Epson RFID tag with
segmented backplane

49

gt (O m

1235

012606

(\_\

()

Motorola Motofone®
display is alplastic, non
square, thin and

1

@
w3 nonshatterable

— wob

Resistors,
NEC Display capacitors FB,LDO

Controller
Flex connector

<

|\ /o
§ / '

Active Matrix Flexible TFT EPD
Active Area 1.4x3.3 cm
1.4” diag.
Resolution 128x296 pixels
NFC 224 ppi
comm Thickness 400 um
antenna
Power
antenna Diodes,
resistors and
capacitors
Capacitors
1 mil
Polyimide
Substrate

Seiko Epson display in

Seiko Fashion Watch




Conformal, Dynamic, Color Thin EPD Films Enables Creativity on 3D S

Unique microcapsule and
microcupStructures

allow E Ink
electrophoretic films to
be laser cut into many 2025 CES BMW i5 Flblwstokana
shapes Design inspired by artist Esther Mahlangu
1349 laser cut sections of E Ink EPD
Cream Guitars Voltage DaVinci Design 32 Colors, remotely controllable

E Ink Prism 3 ePaper
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Large Scale: Sdtowered, Plastic Flexible EPD

A In operation since 2017

A 2100 EPD flex displays (>10,000 sq. f

A 1/3 mile long (536 meters)

A 1.2 mm thick

A 15:1 CR, 44% WS (180 deg. viewing)

A PV powered, no batteries

A Wireless communication and
synchronization, no wires

Dazzle, featuring E Ink Pri&fan Diego Airport
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Summary

E Ink Is ready partner with and support Project Call 10 proposals

AFlexible, bendable, rollable, or rigid

ATFT graphics capable or segmented printed backplanes

AWide temperature range

AB&W, spot color, or full color

AVery small or very large areas

A Single use/rechargeable battery, photovoltaic, piezoelectric, supercap, RF, etc.
ALow power: 5-10 years of battery operation for shelf labels

A Still or animation rate

OKélLet Oos Partner
52 Mmccreary@eink.com | Eink



We Make Surfaces
Smart and Green™

EInk

www.eink.com

Thank You
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PC 10.1: MATURING AND DERISKING
HYBRID ELECTRONICS
MANUFACTURING PROCESSES AND
DEVICES
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PC 10.2: AI/ML FOR DESIGN,
MANUFACTURING, AND
QUALIFICATION OF HYBRID
ELECTRONICS



Boeing Research & Technology NextFlex Project Call 10

NextFlex Project Call 10.2/10.5

AObijective: Utilize leaders from NextFlex membership to develop a generalized manufacturing transition
strategy that can be implemented across the supply chain.

AApproach: 1) Build a broad team of proven project / corporate / academic leads, 2) Develop a functional
transition requirements list, 3) use MBSE approach with ML/AI software to assist in narrowing the
constantly expanding criteria list, 4) Coordinate / work with supply chain to identify and recommend
processes that can transition through industrial board houses within the US industrial base, 5) Propose
recommended manufacturing trials, 6) Create a template that can be used to transition FHE electronics
products through manufacturing and into reliability studies 7) Quarterly transfer and update of proposed
transition recommendations using software updates to NextFlex

AOutput: Software package using predictive analytics based on existing supply chain capability that is
available to the entire NextFlex community and DoD industrial base to rapidly transition FHE for both the
warfighter and the commercial market. Provide at least 4 immediate technical transition flows based on
existing NextFlex capabilities.

ATeam: Williams, Lall Poliks, Gonya, Koop, Rovell, etc. etc. etc. (10-20 all cost matched labor)

AProject may choose to support other ongoing NextFlex proposal efforts that can integrate their process
runs 1 nto the manufacturing supply chain within the

AEach team member provides at least 50% cost match
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Topic 10.2: Al/ML for Design, Manufacturing,

and Qualification of Hybrid Electronics NEXTF X

O b - t Applied Al for Smart Engineering
J e C Object Tech, Imc.San Jose, CA www.object.tech

An Al Software Solution Company Thriving on Engineering Intelligence

SmartFIdwAI Prediction

1. Experiments recommendation
2. Property Prediction

3. Predictive Maintenance

4. Environmental Monitoring

DeepCatch™ ™ NanoVision™ =¥ : SmartFlow™

Al Detection Al Metrology Al Prediction Seeking to jojn
proposal and support its product |
through specific AI/ML model
developments and deploymel

Detect Anomaly Down to Nanoscale Measure Objects Down at Nanoscale Predict Output and Suggest Next Actions

ts.

—

Contact DOr. Jiaojiao Li, Head of Engirtemaiigjiaojiao.li@object.tech
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PC 10.3: HYBRID ELECTRONICS
PLATFORM DEMONSTRATOR



COMPONENT
POLYMER

MATRIX

ZTACH® ACE
(Anisotropic Conductive Epoxy) Q

Value Proposition

MHH-\II S

SUBSTRATE

ZTACH® ACE
Course

Magnetic Alignment of Particles

Superior adhesion Before Cure At 4 Sec. At 10 Sec.

Low temperature (80-160°C) cure, no
pressure

Connect to non-planar surfaces
Fine-pitch, high density interconnects
Eliminates process stepsb reducing cost

Scalable production via standard SMT
processing A 10.1.C Demonstrating reliability of hybrid electronic components in relevant

operational environments

Topics we are interested in partnering on include:

Green Technology, no solvents
A 10.3.A Wearable Devices for Human Monitoring

Bringing Electronics Manufacturing

A 10.3.B Automotive, Aerospace, and Space Applications

B aC k to th e U . S . A 10.5.A Low cost loT shipping labels for location and condition monitoring of

cold-chain transport

A Contact: Madhu Stemmermann, Madhu@sunrayscientific.com

o © SunRay Scientific Inc. All Rights Reserved. Unauthorized Reproduction or Distribution Prohibited. 59



Boeing Research & Technology NextFlex Project Call 10

NextFlex Project Call 10.3 - Product Transition Demonstrator

Objective: TRL 6/7 Supply chain transition of a 2+ layer
electronic monitoring devices with multiple packaged
sensors and components

AMRL 6: Supply chain manufacturing with yield
improvement study followed by packaging and test
verification

AMRL 7: Improved yield, application specific environment
testing, environmental and reliability results provided

A This team will demonstrate this transition for one or more
devices provided by one (or more) designers with existing
MRL 5/6 products

A Project may choose to support other ongoing NextFlex
proposal efforts that can integrate their process runs into
the manufacturing supply chain within the teamds process

integration requirements 2027

A Each team member provides at least 50% cost match product
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