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PREFACE 
 
Project Call (PC) 6.0 is the sixth project call issued by NextFlex® (the “Institute”).  Like the preceding project 
calls, it is intended to advance the state of the art in manufacturing for Flexible Hybrid Electronics (FHE) 
and to promote the strength, competitiveness, and interconnectedness of the U.S. manufacturing 
ecosystem for FHE.  Each NextFlex project call has a unique character and implements changes relative 
to past project calls, and all proposers should carefully read all sections of this guidebook to understand 
changes in proposal development, required content, submission, evaluation, eligibility, and selection 
criteria.  Important considerations for PC 6.0: 

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

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

• Projects are expected to be focused and of modest duration (maximum duration from 12 to 24 
months, by topic) 

• Certain topics 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 technology priorities is strongly encouraged 
 

SECTION 1. FHE DEFINITION 
 

This section is provided as an introduction to potential members of NextFlex who may not be familiar with 
the Institute’s view of FHE and the scope of our efforts within the Manufacturing USA network. NextFlex 
describes FHE as the intersection of additive circuitry, passive devices, and sensor systems that may be 
manufactured using printing methods (sometimes referred to as printed electronics) and thin flexible silicon 
chips or multichip interposer structures. These devices take advantage of the power and miniaturization of 
silicon and the economies and unique capabilities of printed circuitry to form a new class of devices for the 
Internet of Things (IoT), medical, robotics, consumer and communication markets. FHE devices conform to 
any shape, but are also bendable, twistable, and stretchable. While NextFlex primarily uses the term 
“flexible,” the Institute is interested in manufacturing methods that fall into the categories of flexible, 
stretchable, conformable, and conformal (circuitry applied directly to a 3D surface without the need for a 
substrate or carrier, also called direct-deposited circuitry). In light of this, the Institute will focus its efforts 
on solutions that combine silicon and flexible, stretchable, or conformal systems with a significant 
component of additive processing as part of the design and fabrication approach. Proposals and 
approaches that target pure “printed systems” or additive processing of organic transistors or other logic 
systems (metal oxide, carbon nanotubes) as their primary focus will most likely be considered at too low of 
a Technology Readiness Level (TRL) for Institute Project Calls at this time. Conversely, approaches that 
appear to be incremental advancements on currently mature manufacturing technologies will potentially be 
considered at too high a TRL/MRL (Manufacturing Readiness Level) to be considered for Institute funding 
(such as a traditional printed flexible circuit board approach utilizing solely etched copper for conductors 
and Commercial Off the Shelf (COTS) packaged die for the active components at the system level and 
solder reflow assembly). More details on MRL and TRL can be found at http://www.nextflex.us/trl-cheat-
sheet/ and http://www.dodmrl.com/. 
 

SECTION 2. INTRODUCTION AND BACKGROUND 
 
NextFlex is an industry-led, dynamic, collaboration-based Institute formed to facilitate technology innovation 
and commercialization, accelerate manufacturing workforce development, and promote sustainable 
ecosystems for advanced manufacturing. One mechanism to enable technology adoption is to provide 
funding to proposal teams undertaking development projects that are critical to FHE manufacturing. In these 
cases, the Institute may provide funding for up to 50 percent of the development cost of the project through 
a structured selection process. Projects submitted to NextFlex for funding should consider the value to the 
Institute and the FHE industry as well as the future goals of advancing the FHE ecosystem within the U.S., 
and clearly articulate those aspects to the Institute in the proposal process. In addition, all projects should 

http://www.nextflex.us/trl-cheat-sheet/
http://www.nextflex.us/trl-cheat-sheet/
http://www.dodmrl.com/
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define a commercialization or technology transition plan that demonstrates industry pull for the proposed 
manufacturing technology development. 
 
It is an underlying tenet of the Institute funding model that projects should benefit all members, not only 
those performing the work.  Projects are typically proposed and executed as a collaboration between at 
least several member organizations (e.g. companies and/or universities).  Each project team presents 
periodic updates and publishes technical reports for other NextFlex members to review. 
 
Project Call 6.0 will address project focus areas as identified in the FHE Roadmap developed by the 
NextFlex Technical Working Groups (TWG) through partnership among industry, government, and 
university subject matter experts. PC 6.0 will emphasize projects that are focused on addressing 
manufacturing challenges, supported by projects that demonstrate FHE-enabled systems.  They are 
intended to be more focused, somewhat smaller in size, and shorter in duration than some past projects. 
Project topics have been developed by both Manufacturing Thrust Area (MTA) and Technology Platform 
Demonstrator (TPD) TWGs and align with the roadmap gaps from one or more working group.  Projects 
that aim to develop FHE demonstrators should also address manufacturing challenges associated with 
applications in those areas.  This Project Call also has technical topics that have been developed by and 
are funded by U.S. Government agency sources rather than NextFlex; at the direction of the agencies that 
have brought the topics and funding, these projects may include more direct functional demonstrator 
development.  These topics are explicitly identified. 
 
Project proposals are expected to address industry-driven problems, with proposed solutions and a concept 
to transition to the U.S. industrial manufacturing base. PC 6.0 is anticipated to fund up to approximately 
$6.65M, resulting in multiple awards in one or more topics depending on the quantity and quality of proposal 
submissions received. Including cost-share, the total project value is expected to exceed $14.3M. The 
number of awards per topic will be based on the quality of the proposals, the funding requests of those 
proposals, and alignment with the overall roadmap and mission of the Institute.  
 
 
Through the first five Project Calls, NextFlex has increasingly focused the process, building upon 
developments from preceding Project Calls. PC 1.0 focused largely on FHE application areas in two large 
markets: human health monitoring and structural asset monitoring. PC 2.0 had the benefit of the NextFlex 
roadmap activity and the identified gaps resulting from that work. As a result, several equipment 
development efforts were launched to create tools tailored for FHE production. In PC 3.0, the focus turned 
to two areas: subsystem development and manufacturing process or capability gaps. For PC 4.0, the focus 
circled back to address areas for which the MRL lagged the other aspects of an FHE system and 
development of technology demonstrators showing newly enabled applications. PC 5.0 focused on 
challenges related to scalable manufacturing and application-driven manufacturing gaps. Because of the 
relative maturity and past successes of the Project Calls, the topics for PC 6.0 were designed to be more 
open to allow a broader proposer base, though still bound to maintain focus on advancing the technical 
gaps identified in the FHE Roadmaps. Proposals should build on and take advantage of developments from 
prior project calls, where appropriate, as well as the best available technology. 
 
Projects focused on developing or demonstrating manufacturing capabilities will focus on developing 
processes, critical components, foundational data, or software tools.  Projects proposing to develop FHE 
demonstrators may produce fully functioning systems or focus on demonstrating FHE-based subsystems.  
In the latter case it is important that the proposal clearly describe criteria, metrics, and methods for how the 
demonstrator will be evaluated to show that the project advances the field.  Projects that produce 
demonstrator devices will be required to produce a sufficient quantity of these demonstrators/prototypes to 
ensure that scalable manufacturing techniques are used in the production thereof.  Efforts in all areas will 
be expected to generate data for the NextFlex Materials and Process Database, as well as generate data 
that can be used in design and modelling, including the use of the NextFlex FHE process design kit (PDK).  
 
In the interest of expanding the set of organizations leading Project Call projects, NextFlex has included an 
open topic for “new project leads.” (defined as organizations that have not led a project in PC 4.0 or PC 
5.0).  This topic allows submission of proposals that address any gap on the NextFlex FHE Roadmaps or 
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topics that are not currently captured by the FHE Roadmaps, but have justification for inclusion in future 
roadmap updates to address an unmet need in the ecosystem.  Proposers should pay special attention to 
proposal, teaming, and eligibility requirements and seek clarification from NextFlex if necessary.  Proposers 
and teams that meet the eligibility requirement may submit proposals to the “new project leads” open topic 
even if the topic’s scope falls within that of other PC 6.0 topics. Differences in funding limits should be noted 
when deciding which topic to submit to. 
 
Important considerations: 
 

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

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

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

• 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 TWGs.  
 

NextFlex Technology Hub and Pilot Line: NextFlex and its members have collaborated to create a 
shared FHE fabrication facility for prototyping and low volume manufacturing in a class 10,000 cleanroom, 
along with the design and process engineering to support it. This facility, the NextFlex “Technology Hub,” 
includes both standard EMS and printing tools as well as custom FHE manufacturing tools developed 
through prior Project Calls. Capabilities are intended to provide a transition from development to production 
manufacturing for Institute members. The NextFlex Technology Hub is an ideal environment to integrate 
and collaborate across projects, thereby strengthening long-term capabilities for the FHE community. 
Proposal teams are encouraged, when possible, to: 
 

1) Leverage the FHE manufacturing and testing capabilities in the NextFlex Technology Hub during 
the execution of the project, and 

2) Demonstrate newly developed FHE manufacturing processes on the Technology Hub tools. This 
facility may also be appropriate for TPD projects.  

 
To accomplish these, proposal teams may seek the involvement of NextFlex Technology Hub staff from 
engineering and fab groups in projects.  For Project Call 6.0, modest levels of support from the NextFlex 
Technology Hub may be provided without impact to the project budget.  To ensure that requests can be 
accommodated and that evolving COVID protocols permit such work, ALL REQUESTS FOR NEXTFLEX 
TECHNOLOGY HUB PARTICIPATION MUST BE DISCUSSED AND AGREED TO PRIOR TO 
PROPOSAL SUBMISSION. 
 
Proposal teams may receive more information about the Technology Hub and its capabilities through the 
website *  and may initiate discussion about integrating its capabilities into proposals by contacting 
proposal@nextflex.us. 
 
Manufacturing USA – A New Way of Doing Things: Submitters with experience in government funding 
should take special note that the ways in which NextFlex and Manufacturing USA Institutes operate may 
be quite different than those to which proposers may be accustomed. For small businesses, the NextFlex 
development projects should not be compared to SBIR, STTR, NIH, or other similar programs. The 
objective is not to develop a specific product, but rather to solve a common gap that many companies in 
the FHE manufacturing ecosystem are facing. Research institutions familiar with NIH or NSF funding should 
be aware that NextFlex projects are designed around time-bound and measurable deliverables with clear 

 
*  https://www.nextflex.us/nextflex-for-industry/, https://www.nextflex.us/commercial-services/tech-hub-
services/, https://www.nextflex.us/commercial-services/tech-hub-equipment/ 

mailto:proposal@nextflex.us
https://www.nextflex.us/nextflex-for-industry/
https://www.nextflex.us/commercial-services/tech-hub-services/
https://www.nextflex.us/commercial-services/tech-hub-services/
https://www.nextflex.us/commercial-services/tech-hub-equipment/
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performance metrics. If these cannot be established at the outset of the project, the subject matter under 
consideration may be of too low an MRL and thus more suitable for an NSF-type proposal. For those 
accustomed to government acquisitions, these programs are aimed at co-funded development; thus, a cost 
share element is required. Companies that typically focus on commercial customer activities should be 
aware that because these projects are not aimed at developing or delivering a specific product, the 
approach taken is as important as the promised outcomes, and the proposal evaluation criteria reflect this.  
Project funding will follow a cost reimbursable-type agreement. If the lead or any partners of the proposal 
team have audited indirect rates, please use those. Commercial rates or profit (fee) are not suitable for 
funded project submissions.  
 
Project Scale and Duration: The federal funding available on a per project, per topic basis is indicated in 
each topic description section. These numbers were developed by the Technical Working Group process, 
based on anticipated scope and resources required to deliver the requested statement of work. The duration 
of proposed projects is 24 months or less for PC 6.0 and the maximum for each topic is specified; 
aggressive timelines are encouraged. 
 
It is critical to underscore that NextFlex projects must meet a minimum MRL of 4 in the foundational work 
upon which projects are built. In consideration of this requirement, proposing teams must demonstrate that 
this criterion is met by providing sufficient evidence in the technical proposal (e.g. by providing published 
references, photos and data regarding physical demonstrators, etc.) or in an accompanying file submission 
(to be used for information that cannot be presented in a written document, e.g. video demonstration).  Such 
accompanying submissions must not be used to exceed the proposal length limits. The option to provide 
physical samples in prior Project Calls will not be available for PC 6.0 due to COVID working considerations. 
 
Cross-Institute Collaboration and Leveraged Funding: As of 2021, 16 Manufacturing USA Institutes 
exist in various technology areas. Proposals that enable collaboration between Institute programs and have 
access to funding from more than one Institute should be identified by the proposers for the consideration 
of the reviewer base, as collaboration across technology fields with strong market demand is always 
encouraged. NextFlex also encourages proposals that bring in co-investment from other sources including 
other government agencies, commercial sponsors, state governments and where appropriate, other type 
of research entities. Projects with co-investment by DoD customers and those that complement other 
ongoing DoD sponsored projects are highly encouraged and such leverage should be described to the 
extent possible. 
 

SECTION 3. FHE ROADMAP – 2020 UPDATE 
 

The Institute leverages the electronics industry and the high-performance printing industry, both well-
established U.S. industrial and academic areas of strength. NextFlex members have developed a 
comprehensive roadmap by collaboration among industrial partners, academics, and government subject 
matter experts (SMEs) in a variety of fields. The roadmap topics include different facets of application-
specific devices/components for technology demonstration as well as various aspects covering design, 
materials, process, equipment, and test development that would enable realizing advanced manufacturing 
capabilities to meet the overall vision of the Institute and the FHE ecosystem. The following areas are the 
focus of the Technical Working Groups that developed the roadmap: 

 

• Manufacturing Thrust Area 
o Device Integration and Packaging 
o Materials 
o Modeling and Design 
o Printed Flexible Components and Microfluidics 
o Standards, Test, and Reliability 

 

• Technology Platform Demonstrators 
o Asset Monitoring Systems 
o Flexible Power 
o Human Monitoring Systems 



 

7 
 

PROJECT CALL 6.0 

o Integrated Array Antennas  
o Soft and Wearable Robotics 

 
Successful proposals must align to the NextFlex FHE Roadmap, and all proposals should identify the 
Technical Working Group and roadmap elements to which they align. Access to the NextFlex FHE 
Roadmaps is a benefit of NextFlex membership.  Non-member proposers are encouraged to consult with 
NextFlex as outlined later in this document or to partner with NextFlex members on proposals to ensure 
this alignment. 
 
Since technology adoption through enabling manufacturing readiness is the primary mission of the Institute, 
only proposals in the TRL 4 to 7 and MRL 4 to 7 range will be considered for funding. Based on the gaps 
identified through the TWG road-mapping process, proposals in the following areas have been prioritized 
and will be considered for potential funding in PC 6.0.  
 

SECTION 4. PROJECT CALL TOPICS 
 

In PC 6.0, there are ten Project Call topics, which aim to advance FHE technology and fill gaps identified 
by the TWGs in the FHE Roadmaps.  The outcomes of the projects that are selected are expected to have 
broad impact on both commercial and defense applications and to advance U.S. FHE manufacturing 
capability.  All proposers are encouraged to build off developments from previous NextFlex project calls. 
 
As the NextFlex community and FHE manufacturing matures, there are opportunities to combine NextFlex 
development investments with other government agencies or commercial interests. To that end, proposals 
that bring external DoD agency funding for technology solutions to specific DoD requirements or direct 
funding from a separate commercial business unit will be viewed favorably during evaluation. Additional 
DoD agency funding can be executed through the NextFlex cooperative agreement or a separate 
agreement or contract. Two topics are included in PC 6.0 that are funded by DoD agency sources (plus 
performer cost share); these are identified in the topic descriptions below.  
 
A natural evolution of the field of FHE is a shift to focus on reliability of FHE solutions and the importance 
of standards-based testing.  All PC6.0 proposals are encouraged to address these needs for reliability and 
standards within their project plans in a manner appropriate for the topic and specific proposal. 
 
Table 1 presents a summary of Project Call 6.0 topics and the TWGs with which they are associated. 
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Table 1:  Project Call 6.0 topic summary 

  

* Max Funding reflects the maximum funding from NextFlex or the US Government Agency for an individual 
project on each topic. Total program value must include the required minimum 1:1 cost share. 
 
 

4.1 NextFlex-Funded Topics 
 

The objectives of these projects are to focus on developing and qualifying manufacturing processes, 
methods, or tools, or demonstrating FHE systems and subsystems identified as gaps via the roadmapping 
process and discussions with TWG leads, members, and government partners. The processes and the 
tools developed will have a considerable impact on the manufacture of low-cost reliable systems for a wide 
range of defense and commercial applications.  

 
Any development of software tools should include licenses or provisions to allow NextFlex members and 
Institute personnel to access and use the tools for development purposes, and it is expected that third-party 
licensing needs or maintenance costs required to operate the tools will be considered by the proposal team 
and addressed as part of the proposal.  
 
In the case of projects focused on process development, it is expected that those developments will be 
documented with enough detail that they are reliably replicable and that they may be included in 
manufacturing guidelines for relevant processes in the future. Processes or approaches developed under 
NextFlex Project Call funding must provide unencumbered use licenses for their implementation at the 
NextFlex Technology Hub to continue the advancement of the NextFlex FHE ecosystem.  
 
More specifically, these topics shall include, but are not limited to, the following deliverables: 

1. Material & Process Database inputs at quarterly reporting intervals following the acquisition of 
the data. 

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

3. Relevant process information including: 
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6.1 High Performance and Multi-Layer FHE Devices 12 $400k X X

6.2 Improving the Reliability of FHE Devices 12 $400k X X

6.3 FHE Demonstrators for Monitoring Systems 18 $750k X X X

6.4 Advanced FHE Materials Demonstrator 18 $400k X X

6.5 Closed-Loop Process Monitoring for Printed Component Manufacturing 18 $400k X

6.6 Advanced FHE Modeling and Design Tools 18 $400k X

6.7 System Development of RF/Microwave FHE Technology 18 $750k X

6.8 Open Topic for “New Project Leads” 12 $300k X X X X X X X X X X

6.9 FHE for Highly Integrated and Compact Interconnects for RF Systems 18 $800k X X X

6.10 Conformal / Flexible FHE Based Active mm-Wave Phased Array Apertures 24 $850k X X

NextFlex Funded Topics

Agency Funded Topics

Technical Working Group Alignment

M
a
x
 F

u
n
d
in

g
 *

M
a
x
 D

u
ra

ti
o
n

Topic DescriptionTopic #



 

9 
 

PROJECT CALL 6.0 

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 
4. Details of the method of test and measurement performed during development to establish 

TRL and MRL advancements. 
5. Identification of the specific task and outcome that results in TRL and/or MRL advancements. 
6. Cost model framework and associated assumptions for the proposed manufacturing technique. 

 
Proposals that focus on the development of technology demonstrators should describe the relevance of the 
application in sufficient detail that reviewers who are subject matter experts in FHE and other application 
areas can assess and compare proposals that address varying application areas.  Technology 
demonstrator proposals shall also describe specifically the technical need and commercial value of FHE to 
this application area within the proposal’s innovative claims and commercial strategy sections. 
 
The following section outlines the NextFlex-funded topics for PC 6.0. 
 

Topic 6.1: High Performance and Multi-Layer FHE Devices 

$400,000 maximum government funds / Up to a 12-month duration 
 
Next-generation FHE devices must meet higher performance metrics to be suitable replacements 
for traditional rigid electronics systems. Performance demands and packaging requirements are 
highly depended on their intended application/use-case. Topics of interest are listed below but are 
not restricted to those specified. Proposers should describe their intended application and 
associated performance requirements. 
 

a. High-Power Handling in Printed Electronics 
There are many uses of high-power electronics in both commercial and military applications.  
Commercial applications include multibeam communication systems and military applications 
include electronic warfare and radar.  Survivability of printed electronics is often not sufficient 
for high power due to several factors, including: high conductor DC resistance, high conductor 
RF loss, small conductor cross-section, low temperature limit of printed substrates and hot-
spot formation from defects.  This topic seeks to demonstrate printed conductors and dielectric 
materials for high-current and high-power handling applications. Projects may additionally 
include heat dissipation schemes from hot components during high-power operation. 
Proposers must identify the power handling requirements for their specific application space. 

 
b. High-Temperature Radio Frequency FHE Components for Extreme Environments 
For many aerospace applications, a vehicle’s forward-looking leading edge is the ideal location 
for RF sensors.  On hypersonic vehicles, these leading edges reach temperatures in excess of 
1000°C.  Added to this challenge, the shape of the forward-looking surfaces of hypersonic 
vehicles emphasizes the need for flexible or shaped apertures that are conformal to the 
radome.  In this topic, proposers shall identify materials and processes for the major assembly 
and packaging, mature those processes for manufacture, and demonstrate a packaged RF 
receiver frontend capable of receiving RF signals while being able to operate at temperatures 
up to 500°C and survive temperatures up to 1000°C. 
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Topic 6.2: Improving the Reliability of FHE Devices  

$400,000 maximum government funds / Up to a 12-month duration 
 
Previous NextFlex-funded projects have advanced the reliability of FHE devices, but additional 
efforts are required for broader transition and technology adoption. This topic addresses one of the 
current primary challenges for the ecosystem; improving and validating FHE device reliability to 
standards required by key end-users (defense, commercial aerospace, automotive, medical 
device, etc.). Topics of interest are listed below but are not restricted to those specified. Proposers 
should describe their intended application space and detail reliability testing and performance 
metrics appropriate for such use. The goal of this topic is not to develop new testing standards, but 
to develop and validate manufacturing processes that yield FHE devices that meet existing 
standards. 
 

a. FHE Interfaces for Rigid, Flex, and Stretch Components 
Significant electromechanical challenges exist when interfacing components with highly 
disparate mechanical properties, such as connectors for textile-integrated sensors, stretchable 
electrodes in human monitoring systems, and RF connectors for integrated array antennas on 
aircraft and automotive platforms. Techniques like substrate moduli gradienting and ad hoc 
strain isolation designs have been utilized to overcome these mechanics challenges, but these 
methods have not been demonstrated at manufacture scale. This topic seeks demonstration 
and evaluation of available manufacturing processes for reliably connecting FHE components 
with rigid, flexible and/or stretchable system elements. 

 
b. Process Development for Assembly of Thin Dies on Flexible Substrates 
For flexible hybrid electronics systems to be successful, it is essential to have thinned dies 
assembled on flexible substrates. Although several assembly techniques have been 
demonstrated in lab environments and some manufacturing tools can perform the operations, 
a complete material & process capability has not matured to high MRL for wide-ranging 
adoption. Available assembly techniques employ conductive pastes, solder bonding, 
compression bonding, ramp printing, and others depending on the thermal stability of substrate 
materials. In addition to successful assembly process, the assembled device and interconnects 
need to survive subsequent mechanical loadings such as stretching, bending, and twisting, as 
well as thermal excursions associated with operational conditions. Proposals are sought for the 
demonstration of assembly of thinned dies on flexible substrates. Proposals need to outline the 
planar dimensions as well as the thickness of the dies, number of I/O’s, pitch, substrate 
materials, die-to-substrate interconnect material, and assembly process parameters. In 
addition to demonstrating the assembly technique, the proposers need to characterize the 
assembled devices reliably by using appropriate mechanical and thermal cycling reliability 
techniques. Modeling and failure prediction of interconnects are also preferable, but not 
required. 

 
Topic 6.3: FHE Demonstrators for Monitoring Systems  

$750,000 maximum government funds / Up to an 18-month duration 
 
This topic seeks demonstration and evaluation of monitoring systems (either for Human Monitoring 
or Asset/Structural Health monitoring) enabled by state-of-the-art FHE components. Proposed 
manufacturing and system integration methods should be transferrable to volume manufacture with 
the development of scalable and cost-efficient manufacturing workflows. Proposers must identify 
why FHE is the preferred approach for their specific application(s) and why such a demonstrator 
advances the technology field. Examples of possible demonstrators of interest include, but are not 
limited to: 
 

a. Wearable EEG Device with Dry Electrodes 
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This topic seeks demonstration of an electroencephalogram (EEG) integrated into a patch, 
headband, or earbud form-factor which can record and analyze signals from the brain and 
perform one of more of the follow: (a) determine stages of sleep, (b) inform anesthesia, (c) 
detect an epilepsy episode, (d) determine operator attention, and (e) fatigue monitoring. Dry, 
gel-free electrodes are preferred, and demonstration of signal detection comparable to 
conventional wet electrodes is desired. The project is not intended to develop new EEG 
sensors or signal processing. 
 
b. Soft Systems with Embedded Sensing 
The areas of soft robotics and human-machine interfacing seek demonstration of systems with 
fully embedded FHE sensors that can accurately measure a property change (e.g, pressure, 
vibrations, light intensity, electrical resistance) and provide appropriate, closed-loop feedback 
or actuation.  Potential applications include but are not limited to: (a) gloves with AR/VR 
interfacing and haptic feedback, (b) areal pressure sensing for prosthetics with artificial sense 
of touch, and (c) soft robotic grippers for delicate object manipulation. As part of this project, 
the proposers must identify and address key manufacturing and integration issues, as well as 
evaluate reliability requirements corresponding to the proposed use-case. 
 
c. Appliques for Infrastructure Health Monitoring 
Demonstrate and evaluate the accuracy and reliability of an FHE laminate applique that can 
be directly applied to complex geometries of steel or concrete structures and measures 
multiaxial loading, strains, vibrations, and/or crack development of the structure. The proposed 
applique should be applicable to both indoor and outdoor environments, and sustained 
functionality in both environments must be shown. NextFlex and U.S. government agencies 
have made many investments in similar TPDs, so proposer must explicitly define the value of 
their project. Successful projects will include a strong customer engagement to define the 
application; transition pathways to commercial or DoD product should be described with direct 
evidence of support from the OEM/end-user. 

 
Topic 6.4: Advanced FHE Materials Demonstrator  

$400,000 maximum government funds / Up to an 18-month duration 
 
FHE require the use of materials (substrates, conductors, dielectrics, encapsulants/overmolds) that 
can reliability and predictably bend/flex depending on their intended application. This topic seeks 
demonstration and evaluation of materials that advance the space of a specific application field by 
utilizing advanced material sets with performance metrics not previously shown by FHE systems. 
This project will help to (a) define material properties to enable FHE at low and high volume 
manufacturing, (b) expand material database inputs to include “real world performance” data and 
(c) develop product design guides which define materials, printing processes, post-processing and 
assembly methods. Performance demands and packaging requirements are highly depended on 
their intended application/use-case and must be clearly defined by proposers. Topics of interest 
are listed below but proposers are not restricted to those described. 
 

a. FHE Material Selection and Process Design for Improved Environmental Sustainability 
Recent pushes for industries to adopt materials and processes that are friendlier to the 
environment and ecological sustainability includes the manufacture of flexible hybrid 
electronics. This topic seeks demonstration of the utilization of printing processes and/or 
materials with lower environmental impact, including: (a) recycling/upcycling materials, (b) inks 
with safer solvents (especially water), (c) biodegradable materials for reduced E-waste 
generation. Material and waste removal cost considerations should be considered by 
proposers.  
 
b. Advanced Die Attach and Solder Materials 
This topic requests demonstration and evaluation of advanced die attach and solder materials 
including but not limited: (a) nanoparticle-free inks, (b) high conductivity ACAs, (c) tin-whisker-
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free solders, (d) low temperature solders  (f) materials with no (or reduced) galvanic corrosion. 
Proposed solutions must balance material cost considerations. 
 
c. Non-Standard Printed Materials 
This topic requests demonstration and evaluation of printed material sets that have shown high 
performance potential but have not yet crossed the threshold for acceptance for FHE 
manufacturing, such as silver and copper-free conductive inks. Proposers must define the 
current hurdles preventing adoption (e.g., cost, availability, processability, pot life, toxicity, poor 
reliability, etc.) and demonstrate how the material can be successfully integrated into current 
FHE manufacturing toolsets. Example of possible materials of interest include: (a) printable low 
loss materials, (b) room temperature liquid metal integration, (c) graphene-based inks, (d) high 
G force/shock materials, and (e) encapsulants with high heat/moisture resistance. Proposers 
must specify the envisioned use-case for their material set and evaluate reliably using test 
methods standard for such application. 

 
 

Topic 6.5: Closed-Loop Process Monitoring for Printed Component Manufacturing  

$400,000 maximum government funds / Up to an 18-month duration 
 
Demonstration of ink printing using closed-loop process control to monitor and print consistent 
features with dimensional tolerance of +/- 10% over large areas and along different orientations is 
sought.  Printing should include both dielectric and conductive inks.  In addition, chemical analysis 
monitoring of ink as part of the process control is desirable.  This project also seeks printing of 
complex circuit elements such as die interconnects, capacitors, inductors, and transformers so that 
consistent electrical performance can be achieved from part-to-part and over extended time.  
Printing of circuit elements should include both planar and 3D structures using a multi-axis printing 
platform.  Ideally, this project will optimize and specifically identify desired ink properties during 
deposition, such as dielectric constant or resistivity.   Artificial intelligence (AI) / machine learning 
(ML) algorithms are desired but should not be the focus of the investment. 
 

Topic 6.6: Advanced FHE Modeling and Design Tools  

$400,000 maximum government funds / Up to an 18-month duration 
 
This topic seeks development and demonstration of design and modeling toolsets critical to the 
advancement of FHE manufacturing. Modeling topics utilizing machine learning (ML) are 
encouraged, but not required. Examples of possible topics include: 
 

a. Predictive Reliability Model Validation for Printed Electronics  
Several test techniques are available for assessing the reliability of printed electronics under 
stretching, bending, folding, twisting, and other mechanical operations. Such techniques are 
helpful to assess the reliability of printed electronic components under monotonic and fatigue 
loading conditions. Most of the reliability test results are often applicable for a given set of 
materials, dimensions, and loading conditions. Thus, the results are not applicable, if one were 
to change the substrate materials or their dimensions or the applied strain amplitudes, yet 
keeping the conductor material, dimensions, and processing conditions to be the same, and 
most of these tests have to be repeated to assess the reliability of the printed conductors with 
the new substrate materials, dimensions, applied strain amplitudes, and the combination of 
loading conditions. Complex loading states such as vibrations, shock/impact, and combined 
loading of printed electronic components are of particular interest and needs physics-based 
reliability prediction model generation with experimental validation. Machine-learning tools and 
data analytics may be employed for such predictive models. The developed models should be 
integrated with one or more commercial CAD/CAE packages for widespread use by NextFlex 
members. 
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b. Design Tool Development for Printing Conformal Circuits 
Through Project Call 2.3, printing was demonstrated on complex doubly curved surfaces, 
however these were built from 3D CAD files or build in a planar layer-by-layer manner.  There 
remains a challenge in the generation of device layouts on non-planar and non-developable 
surfaces (i.e. those which cannot be flattened into a plane without distortion).  This topic seeks 
the development of approaches and algorithms to translate planar designs into conformal 
layouts, and the implementation of these algorithms in a software tool that intakes standard 
format files describing the circuit and the surface and produces a conformal layout and toolpath 
able to be printed with existing tools (such as, but not limited to, those from PC 2.3).  Algorithms 
developed in this project should not be restricted to specific printers / fab tools, although the 
software embodiments may be tied to specific printers and fab tools. 

 
c. Reduced Order Models for Accelerated Electromagnetic-Mechanical Design  
Design of highly flexible or stretchable FHE devices is challenging in part to the multiplicity of 
accessible deformed configurations and the uncertainty in the mechanical loading and 
dielectric environment. Textile-based antennas and other wearables are required to transmit 
and receive electromagnetic (EM) signals while undergoing various combinations of stretch, 
shear and bending deformation modes and experience a variable dielectric environment due 
to body placement, clothing interference and physiological differences. Typically, numerous 
full-wave EM analyses are required to characterize the device performance over a probabilistic 
distribution of loading scenarios. However, the computational costs and additional time 
involved in this approach is incompatible with the rapid design cycle of early stage product 
development, resulting in either overly conservative design decisions or significant redesign at 
later stages of development.  To address these issues, the project call seeks novel 1) strategies 
for reduced computational cost of EM simulations in early stage design, 2) algorithms to 
accelerate the probabilistic search of coupled mechanical and EM performance spaces and 3) 
strategies for improved design workflows between EM and mechanical multiphysics design 
problems. Proposals will be prioritized based on the potential design cycle speed-up, the range 
of scenarios addressed and their impact on the FHE ecosystem, and the interoperability of the 
proposed tools with commercial design tools and the NextFlex materials database. 

 
 

Topic 6.7:  System Development of RF/Microwave FHE Technology  

$750,000 maximum government funds / Up to an 18-month duration 
 
This topic requests demonstrations of FHE technology that can further the maturity of FHE 
integrated antenna arrays.  Specifically, we are looking for demonstrations of technology in the 
following three areas that use FHE to increase the design space either thru cost reduction or 
designs not possible using conventional manufacturing techniques.  Metrics on how the design 
space is increased need to be included in the proposal for the specific technology proposed.  
  

a. Components and integration (e.g. FHE equivalent to SMA connector, integration of RFIC 
with FHE, printed antennas with tunable/reconfigurable phase shift) 
 

b. Design for manufacturing and RF/microwave (e.g. integration of 3D EM software with 
additive manufacturing tools, FHE design rules for IAA) 
 

c. Dielectrics (e.g. low loss tailorable and/or gradient printed dielectrics), conductors, resistors 
 
An entire integrated antenna array is desired but is not required as a deliverable of the program. 
Demonstration of hardware/models specific to FHE IAA must be delivered.  NextFlex has made 
significant investments in RF and antenna TPDs.  The project needs to define the parameter space 
for TPD and what is unique in comparison to prior projects; specifically, new manufacturing 
challenges. Projects that have significant customer co-investment would be necessary for array 
antennas that have similar performance parameters compared to prior projects.  
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Topic 6.8: Open Topic for “New Project Leads” 

$300,000 maximum government funds / Up to a 12-month duration 
 
It is vitally important to the NextFlex mission to have participation from across the U.S. FHE 
ecosystem.  The purpose of this topic is to encourage participation from organizations that have 
not led a NextFlex PC project in the recent past.   
 
Projects must align to the NextFlex Technical Working Group FHE Roadmaps and may address 
either manufacturing thrust or technology demonstrator topics.  In the case of technology 
demonstrator development, the project should, at least in part, address the challenge of 
manufacturing such a demonstrator. 
 
For this open topic, proposals must clearly identify the technical working group(s) to which the 
project aligns and the manufacturing capability gaps to be addressed. 
 
Eligibility requirements:  The lead proposer organization for this project must not have led a 
NextFlex project call project under either of the two most recent project calls (PC 4.0 and PC 5.0).  
As with all proposals, teaming is strongly encouraged; organizations that have led projects under 
PC 4.0 and/or PC 5.0 may be project partners, however at least 60% of the NextFlex funding for 
projects in this category must be allocated to organizations that meet this criterion (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 “new project leads” provided they have not led a PC 4.0 or PC 5.0 project. 
 
Multiple awards are anticipated under this topic subject to number and quality of submitted 
proposals. 
 
 

4.2 DoD Agency-Funded Topics 
 

In addition to the Institute topics specified above, government agencies may elect to execute agency-funded 
projects related to FHE technology though NextFlex. These projects enable government agencies to 
leverage the NextFlex ecosystem to address agency-specific requirements. Rather than originating through 
the roadmap process, these topics are instead defined by the funding agencies. 
 
For PC 6.0, the following two project topics have been identified by the Air Force Research Laboratory 
(AFRL).  These topics relate to the Air Force’s Science & Technology 2030 Strategy and the need for low 
cost sensor systems to support limited-use or “attritable” aircraft.  Proposals to these topics will undergo 
the same peer review process as the NextFlex-funded topics; however, AFRL rather than the NextFlex 
Governing Council will have the final selection authority for projects funded under these topics. 
 

Topic 6.9: FHE for Highly Integrated and Compact Interconnects for RF Systems 

$800,000 maximum government funds / Up to an 18-month duration 
 
This topic seeks to develop and demonstrate interconnect methods using FHE to achieve robust, 
low loss, high-isolation, compact and tightly integrated interconnects that are complementary to 
conformal, flexible, and low-profile RF systems.  Specifically, mechanical, DC, and RF 
interconnects for RF systems in the 1-40 GHz operating frequency ranges.  The interconnect 
design methodology should be as flexible and pervasive as possible avoiding unique or application 
specific designs.   
 
Of interest are methods for mechanical, DC and RF connections between 



 

15 
 

PROJECT CALL 6.0 

• Adjacent and/or stacked planar Printed Wiring Boards (PWBs) 

• Adjacent and/or stacked non-planar (3D, conformal or flexible) electronics assemblies 

• Planar PWB and Platform-integrated systems 
 
Deliverables should include demonstration vehicles, characterization data showing mechanical, DC 
and RF performance as built and after mating/de-mating, mechanical shock, and environmental 
and life cycle testing data. 
 
 

Topic 6.10: Conformal / Flexible FHE-Based Active mm-Wave Phased Array Apertures 

$850,000 maximum government funds / Up to a 24-month duration 
 
This topic seeks to develop and demonstrate FHE-based mm-Wave active phased arrays for 
sensor and communications applications on unmanned aerial systems (UAS) platforms.  
Specifically, flexible and/or conformal active apertures with higher levels of integration at the front 
end. The integration of active components such as but not limited to attenuators, phase shifters, 
PAs, LNAs, and True Time Delay should be maximized for greater volumetric efficiency, 
functionality and active beam steering. 
 
A second phase is anticipated upon successful completion of this project.  Depending on technical 
progress, AFRL may request a Phase 2 proposal prior to completion of the first phase to ensure 
seamless execution of the technical effort.  Technical status and lessons learned during the first 
phase will influence specific goals and objectives of the second phase. 
 
Of interest are active mm-Wave apertures that are: 
1) Low Cost for use on Group 5 and smaller UAS attritable platforms 
2) Flexible and or conformal 
3) Modular for array scalability 
4) Highly Integrated 
5) Highly manufacturable with low touch labor for low cost and higher yield 
6) Readily interface with existing on-board back end systems 
 
Deliverables should include: 

• Data demonstrating the FHE RF sensor/communication functionality 

• mmWave array front-end demonstration hardware 

• Cost models 

• Plans for next higher level of integration / array scalability 

• Presentation materials 

• Final Report 
 
 

SECTION 5. PROPOSAL SUBMISSION PROCESS 
 
Experienced NextFlex proposers should pay attention to this section, as PC 6.0 implements important 
changes to the proposal process and structure. 
 

5.1 Project Call 6.0 Timeline 
 
Project Call 6.0 will utilize a single step proposal process.  Full proposals are to be submitted directly, rather 
than utilizing the two-step process with a pre-proposal / white paper stage to select and invite full proposals, 
as some previous NextFlex Project Calls did.  For PC 6.0, these “Full Proposals” are simply referred to as 
“Proposals.” 
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To ensure that proposal teams have an opportunity to receive feedback from NextFlex on their project 
concepts, teaming, roadmap and DoD priority alignment, and other relevant criteria, proposers are strongly 
encouraged to contact NextFlex to schedule a conference call with Institute representatives.  These calls 
are a valuable opportunity for all proposers.  For proposers that are new to a NextFlex Project Call, this 
step may be particularly helpful in understanding the nuances of proposals and reviews within the Institute 
framework. 
 
Submitted proposals undergo a rigorous multi-tier evaluation as the selection process.  Key steps and target 
dates are outlined in the table below. 
 

Project Call Announcement and Posting 02/15/2021 

Optional PC 6.0 Proposers Day Webinar 02/17/2021 

First date for optional pre-submission consultation 03/01/2021 

Virtual Teaming Event 03/01/2021 

Proposal Online Cover Sheet Due 03/29/2021 

Proposal Submission Deadline 04/06/2021 

Anticipated Technical Council Review 05/14/2021 

Anticipated Governing Council Review 05/21/2021 

 

5.2 Proposal Format Guidelines 
 
To maintain consistency through submission, review, and approval processes, please follow these 
guidelines: 
 
Submission. The proposer shall submit one (1) word-processed electronic copy of their proposal via online 
submission form at https://nextflex.formstack.com/forms/pc6_proposal_submission. 
 
Figures, Graphs, Images, and Pictures. Figures and tables must be numbered and referenced in the text 
by that number. They should be of a size that is easily readable and may be in landscape orientation. They 
must fit on an 8.5 by 11-inch paper size. 
 
Font. Proposals are to be prepared with easy-to-read font (such as Times New Roman or Arial), 10-point 
minimum), single-spaced. Smaller font may be used in figures and tables but must be legible.  
 
Page Layout. The proposal document must be in portrait orientation except for figures, tables, graphs, 
images, and pictures. Pages shall be single-spaced, 8.5 by 11 inches, with at least one-inch margins on all 
four sides of each page.  
 
Page Limit. The main body is limited to 15 pages for the proposal. The page limit includes all required 
sections of the proposal except as indicated in Section 5.3.  Pages that exceed these guidelines may not 
be reviewed. 
 
Proposal cost calculations should be in the Excel format provided; the spreadsheet should be included as 
a separate file along with the submission.  The spreadsheet may be downloaded at 
https://www.nextflex.us/project-call/project-call-6-0/.  
 
Page Numbering. Number pages sequentially within each major section of the proposal (frontmatter, 
proposal content, appendices). 
 
Summary PowerPoint Slide. Each team is required to provide a single PowerPoint slide for their proposal 
which outlines proposed budget, funding, duration, objective, and deliverables, to be used by the Technical 
Council while reviewing the projects for selection. Graphics or other relevant and impactful material is often 
helpful in this regard. A template for this slide may be downloaded at: https://www.nextflex.us/project-
call/project-call-6-0/. 

https://nextflex.formstack.com/forms/pc6_proposal_submission
https://www.nextflex.us/project-call/project-call-6-0/
https://www.nextflex.us/project-call/project-call-6-0/
https://www.nextflex.us/project-call/project-call-6-0/
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5.3 Proposal Guidelines 
 
The proposal table of contents and guidelines are provided in this section. Please follow instructions in 
section 5.2 for format and other requirements. Use the standardized cover page format (Appendix A). The 
table of contents for the proposal is outlined below. If required, additional tables may be included, but may 
not be used to artificially exceed the proposal page length. Please ensure that all table or figure references 
include a clear numbering system and are cross-referenced in the proposal text. Please ensure that 
proposals clearly identify the current capability and the quantitative target specifications that will determine 
success of the project.  
 
It is imperative that proposals define milestones that are tangible, measurable, and demonstrable. The 
specifications of each milestone achievement should be clearly defined as well as the starting state of the 
art for the same characteristics that the project is improving upon. Examples of tangible milestones may 
include physical samples, written reports containing collected data, or live demonstrations of functionality. 
 
Content: The proposal shall comply with the following content and structure. Importantly, the budget sheets 
must be filled out completely and consistent with format provided. 
 
Proposal Table of Contents 
 

Frontmatter – Not Included in the Page Count 

Page I Cover Page (see Appendix A) 

Page II Table of Contents 

Page III-IV Executive Summary: A succinct summary of no more than two pages clearly articulating 
the big picture problem being addressed, proposal objectives, relevance to FHE, approach 
to address all critical technical and non-technical aspects, expected outcome and overall 
cost/cost share information. 

 
Pages 1-15: Proposal Content There is a 15-page maximum for the proposal, excluding appendices and 
PowerPoint Slide Project Description; the page count in each section is for guidance. Total number of pages 
is more important than the page count in each section.  
 

Proposal Content – 15-Page Maximum for Sections 1-7; Sections 8-9 are Excluded from Page Count 

Suggested 
Length 

Section and Contents 

~1.5 Pages 1. Background and Need 
1.1. Identify the FHE Opportunity and Proposed Solution 
1.2. Describe Background, Current State-Of-The-Art, and Alignment to NextFlex 

TWGs and DoD Modernization Priorities* 
1.3. Addressed Roadmap Gap (or manufacturing gap not previously identified) and 

Problem Definition 

~4 Pages 2. Technical Objectives, Scope, and Approach 
2.1. Technical Objectives  
2.2. Technical Scope and Approach 

 
*The DoD has described technology focus areas critical for ensuring continued advantage over potential 
adversaries. If applicable, proposals should call out and clearly describe how the project aligns with one or 
more of these focus areas. (https://www.cto.mil/modernization-priorities/) 
 

https://www.cto.mil/modernization-priorities/
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2.3. Innovative Claims* 
2.4. Performance and Reliability Metrics/Standards 
2.5. Key Target Specifications 

~5 Pages 3. Work Plan 
3.1. Project Schedule 
3.2. Detailed Description of Milestones, Tasks, and Deliverables 
3.3. Project Risk Assessment and Mitigation Plan 
3.4. Project Management Approach, Roles, and Relationship of Key Personnel 

~2 Pages 4. Commercialization Strategy 
4.1. TRL/MRL Assessment (current state of the technology, expected level to be 

achieved, and explanation of how the proposed work will advance the 
TRL/MRL) 

4.2. Market Analysis and Business Case for Proposed Technology (including 
relevance to the FHE ecosystem)† 

4.3. Manufacturing Partners and Approach 
4.4. Tool Accessibility to NextFlex Members and Broader Ecosystem (for 

manufacturing/test tools and software tools only) 
4.5. IP: Existing Portfolio and Future Strategy (related to the proposal topic) 

~1 Page 5. Budget Justification and Cost Share 
5.1. Breakdown of costs (labor, materials, travel, etc.) by project team member.  

Sources of funding including NextFlex funds, participant cost share, 3rd party 
cost share, and any other sources.  This section provides budgetary 
information for the technical reviewers; appendix includes detailed costing. 

5.2. Value and Quality of Cost Share 

~1.5 Pages 6. Capability to Meet Technical and Business Goals 
6.1. Key Personnel Experience and Qualifications  
6.2. Prior Work Toward This Specific Effort 
6.3. Relevant Facilities and Equipment Infrastructure (pertinent to the proposal)  

Brief 
Statement 

7. Workforce Development 
7.1.  Education and Training Component of the Proposal  

As Needed; 
Excluded 
from Page 
Count 

8. Appendix 
8.1. Bio-sketches 
8.2. Facilities and Infrastructure Detail Relevant to the Proposal 
8.3. Technical References and List of Patents 
8.4. Letters of Support 
8.5. Budget Workbook per Attached Workbook Template (Required). 

Include labor (by staff position), materials, and overhead, including overhead 
rates, each divided by source of funds. Must use the NextFlex PC 5.0 Cost 
Calculations spreadsheet for required format. Attach tabs to the spreadsheet 
with detail behind the summary figures. 

Excluded 
from Page 
Count 

9. Single Page PPT Slide Project Description (format provided) 

 
Please note that this is not a typical government grant or contract opportunity. NextFlex staff are available 
and encourage clarifying questions and will provide guidance during the process of the proposal 
preparation. 
 

 
* For demonstrators, clearly define the value to the ecosystem, long-felt need, and justification for why FHE 
technology is appropriate/advantageous. 
 
† For demonstrators, describe the commercial need / value of the FHE solution for this application. 
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Proposals will be accepted online at https://nextflex.formstack.com/forms/pc6_proposal_submission until 
5:00 PM PACIFIC TIME on April 6, 2021. 
 
 

SECTION 6. ADMINISTRATIVE TOPICS 
 

6.1 Confidential Information 
 
It is recognized that it may be desirable to include information that is considered confidential and proprietary 
by the submitter to fully and effectively convey the technical merits of the proposal. All submitted proposals 
are distributed for the purpose of review to a slate of reviewers.  Besides NextFlex staff, the majority of 
NextFlex’s proposal reviewers are NextFlex members, and as such, they are bound to customary 
confidentiality provisions (no less than reasonable care standard, marking requirement or written 
confirmation for oral disclosure, standard exclusions such as for publicly available information) via 
NextFlex’s IP Policy to maintain the confidentiality within the NextFlex membership (relevant IP Policy 
sections will be made available upon request).   Representatives of the U.S. Government also serve as 
proposal reviewers.  NextFlex reserves the right to engage other persons or entities as part of the proposal 
review process (e.g., third-party SMEs), in which case NextFlex will require such reviewer to enter into a 
special purpose non-disclosure agreement.  Please keep the foregoing in mind when determining the 
information to provide in your proposal.  It is recommended that the included confidential or proprietary 
information be clearly marked and be limited to the minimum necessary to convey the highlights of the 
technical approach. 
 
Additionally, proposers should refrain from including Export Controlled information in their submissions.  If 
a proposer believes that inclusion of Export Controlled information is required to fully respond to the 
technical topic or to fully convey the merits of their proposal, they should contact NextFlex by email to 
proposal@nextflex.us to discuss this fact no later than the online cover sheet submission deadline. 
 

6.2 Financial and Cost Share Requirements 
 
Development agreements generally will be awarded as cost reimbursement, not-to-exceed contracts, with 
payments to be made on achievement of milestones as presented in the proposal. If the proposer’s 
organization has a US government-approved rate structure, please use it. The methods used to value “cost 
sharing” must be the same as those used to value the full project costs. All suppliers are expected to have 
a government approved or industry standard accounting system by which actual project costs are tracked 
and reported. This is an absolute requirement to be sure that cost share obligations are met. Overall 
guidance on the working principles and requirements of cost-share (in-kind cost share, and cash and cash 
equivalent cost share), including various regulations governing federally funded programs are given in a 
separate document, “Cost Share Definitions and Guidance,” available at https://www.nextflex.us/project-
call/project-call-6-0/. 
 

6.3 Work Requirements 
 
To submit a response to PC 6.0 and to subsequently be considered for an award, the following requirements 
must be met: 
 

• Proposal teams should include at least one corporate/industrial organization and are encouraged 
to be industrially led when appropriate. 

• The company or composite team of companies/government labs/academics must have a 
significant presence in the US in the form of R&D activities and/or manufacturing. One hundred 
percent of the work activity (funds) must be spent within the United States operations. 

• The company or companies must be committed to making available the developed products and 
providing to NextFlex and its Members on a right-of-first acceptance basis. Applied research 
conducted by universities will be considered and does not need to meet this requirement. However, 
in the latter case, a pathway to commercialization must be envisioned and described. 

https://nextflex.formstack.com/forms/pc6_proposal_submission
mailto:proposal@nextflex.us
https://www.nextflex.us/project-call/project-call-6-0/
https://www.nextflex.us/project-call/project-call-6-0/
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• Process development projects should include sufficient documentation that the method is replicable 
at the NextFlex Technology Hub in San Jose, CA, or member companies’ facilities or both as 
appropriate. 

• Test methods, materials data, or design tools should be foundational and available for incorporation 
into tools for the advancement of FHE manufacturing and not limit collaboration. 

• The total project funds must be matched at a minimum of 1:1. Teams may determine how to divide 
that requirement among their members. The cost share is defined in the Participation Agreement 
to include matching share of the development cost in cash and in-kind contributions, e.g., labor and 
materials, of at least 50 percent. 

 

6.4 Membership Requirement 
 
To qualify for funding awards, companies, organizations, and their partners that are selected for an award 
and who are not already a member of the Institute, must subsequently join NextFlex at the appropriate 
membership level (not Observer Level). Only the suppliers from whom standard parts, components, or 
materials are acquired based on a part number from their catalog are exempted from this requirement. It is 
the responsibility of the project lead(s) to communicate this requirement to their respective partners and 
coordinate their membership process with NextFlex. Potential members can find out more at: 
https://www.nextflex.us/membership-inquiry-form/. 
 

SECTION 7. PROPOSAL EVALUATION CRITERIA 
 

7.1 General Overview and Guidelines 
 
The members of the NextFlex Technical Council, comprising SMEs from industry, government, and 
academic institutions will evaluate and prioritize all proposals and provide feedback to the winning teams.  
They may make recommendations for proposal modifications to some teams as appropriate. Their 
determinations will be informed by proposal reviews conducted by panels of SMEs from NextFlex and its 
members from industry, government, and academic institutions.  In rare cases, NextFlex may engage 3rd 
party SMEs who are not NextFlex members as part of the review process.   
 
In soliciting these proposals, NextFlex plans to provide and administer funding that must be matched (1:1 
minimum) with funds in the form of cash and in-kind contributions provided by the recipients to cover the 
total project cost. It is not a requirement that each team member demonstrates a cost share at a minimum 
of 1:1. However, the entire project must be cost-shared at least 1:1, and ratios greater than 1:1 are highly 
encouraged.  
 
In responding to this solicitation, partnering among industrial companies or industrial company/R&D 
organization/university/government teams is very strongly encouraged. Individual company responses may 
be appropriate where company size, breadth, and expertise are sufficient to effectively cover all areas (e.g., 
technical resources, financial stability, and market presence) critical to the successful delivery of the 
demonstrator, prototypes, processes, or material proposed. Engagement with industry partner(s) will 
strengthen the value of the submission.  
 
Consultation with NextFlex:  The purpose of discussing proposals with NextFlex prior to official 
submission is to receive feedback on all aspects of the proposal, including technical approach, partnering, 
connection to previous NextFlex projects, etc.  This consultation is meant to strengthen the competitiveness 
of the proposal.  It is the responsibility of each proposing team to decide how to incorporate or not 
incorporate the feedback.  This consultation does not factor into the proposal evaluation. 
 
Proposal Evaluation: During the final selection process of the proposals, communication between the 
proposers and NextFlex may be initiated over the terms, conditions, specifications, deliverables, schedule, 
or other relevant factors contained in the proposal in advance of awarding of a contract. (Granting of awards 
to proposals submitted in response to this Project Call is contingent upon the continued availability of US 
government funding.) 
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The scores and comments from different reviewers on all proposals will be compiled, ranked, and 
prioritized; and they will be considered in voting by the Technical Council. The TC may seek additional 
modifications before making recommendations to the NextFlex Governing Council. Upon approval by the 
Governing Council, the proposal shall advance to executing Partnership and Development Agreements 
prior to awarding any funds and, if not already a member of NextFlex, execute a Participation Agreement 
as well. 

 
Proposals are evaluated based on the criteria as outlined in the table below. The lists of criteria are aligned 
with sections in the proposal Table of Contents. The explanations for the criteria in Appendix D provide 
guidelines to the submitters as well as the reviewers regarding relevant information and supporting details 
to be included in submitted proposals. 
 

Section Section Title Criteria 

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

2.0 Technical Objectives 

(2) Technical scope and approach  

(3) Logical technical plan; key deliverables and 
specifications 

3.0 Work Plan 
(4) Project organization  

(5) Probability of success 

4.0 Commercialization Strategy 

(6) Business case/value proposition 

(7) MRL/TRL assessment 

(8) Manufacturing approach 

(9) Tool accessibility (for proposals developing tool 
hardware and software proposals only) 

5.0 
Budget Justification and Cost 
Share 

(10) Cost and cost realism 

(11) Value and quality of cost share 

6.0 
Capability to Meet Technical 
and Business Goals 

(12) Experience of personnel and quality of relevant 
facilities 

7.0 Workforce Development (13) Quality of WFD section 

 
Proposals that include use of the NextFlex Technology Hub should articulate the value proposition. Utilizing 
the Technology Hub is not an evaluation criterion. The Technology Hub utilization in a proposal may be 
included in context with: technical strategy leveraging state-of-the-art FHE capabilities, commercialization 
strategy, industry-relevant transition of manufacturing processes, and demonstrating manufacturing gaps 
through a TPD. Any proposal team intending to utilize the Technology Hub in their project should engage 
NextFlex about this well ahead of proposal submission (as they would any other partner).  Proposers 
needing introductions to the appropriate Technology Hub staff can request introduction by email to 
proposal@nextflex.us. All projects are encouraged to leverage the NextFlex technical staff expertise. 
 
In support of NextFlex’s dual mission to (1) promote development and U.S. manufacturing of FHE and (2) 
support DoD technology transitions, alignment of projects to DoD modernization priorities will be considered 
(as described above) in the evaluation of proposals.  This alignment may be a factor in the consideration 
of proposals by the Technical Council and Governing Council. 
 
Workforce Development: Establishing a domestic manufacturing ecosystem in FHE will require not only 
the development of new manufacturing processes, but also training a workforce to design and manufacture 
FHE products. To that end, proposals that include a Workforce Development (WFD) component that is well-
integrated into the technical work and geared toward training tomorrow’s workforce, retraining today’s 
workforce, and/or K-12 STEM outreach activities are favorably considered. WFD may include, but is not 
limited to, undergraduate and graduate student contributions to projects, FHE internships, FHE course 

mailto:proposal@nextflex.us
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development at community colleges or universities, short course development, the development of STEM 
programs, etc. 
 

SECTION 8. CONTACT INFORMATION 
 
Communication and questions during the proposal period and submission of proposals should be directed 
by email to proposal@nextflex.us. 
 

SECTION 9. REFERENCE DOCUMENT KITS 
 
All the following nine (9) reference documents are in the Project Call Reference Documents section of the 
PC 6.0 webpage (https://www.nextflex.us/project-call/project-call-6-0/): 
 

a. Project Call 6.0 Guidebook 
b. Project Call 6.0 FAQ 
c. MRL/TRL Definitions 
d. Cost Calculations Template 
e. Cost Share Definitions and Guidance  
f. Summary PPT Submission Template 

 
Additional membership and submission information is available at the following locations: 
 

g. Membership (https://www.nextflex.us/membership-inquiry-form/) 
h. Online Cover Sheet (https://nextflex.formstack.com/forms/pc6_cover_sheet) – Proposal Cover 

Sheet must be submitted by March 29, 2021. 
i. Online Submission Form (https://nextflex.formstack.com/forms/pc6_proposal_submission) – 

Proposal must be submitted by April 6, 2021. 
 

SECTION 10. GLOSSARY OF TERMS 
 

Abbreviation Term 

ACA Anisotropic Conductive Adhesive 

AI Artificial Intelligence 

AFRL Air Force Research Lab 

AR/VR Augmented Reality / Virtual Reality 

CAD Computer-Aided Design 

CAE Computer-Aided Engineering 

COTS Commercial Off-the-Shelf 

DC Direct Current 

DoD Department of Defense 

EM Electromagnetic 

FHE Flexible Hybrid Electronics 

GC Governing Council 

IAA Integrated Array Antenna 

IC Integrated Circuit 

I/O Input / Output 

IoT Internet of Things 

LNA Low noise amplifier 

ML Machine Learning 

mm Millimeter 

MRL Manufacturing Readiness Level 

MTA Manufacturing Thrust Area 

mailto:proposal@nextflex.us
https://www.nextflex.us/project-call/project-call-6-0/
https://www.nextflex.us/membership-inquiry-form/
https://nextflex.formstack.com/forms/pc6_proposal_submission
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OEM Original Equipment Manufacturing 

PC Project Call 

PDK Process Design Kit 

PI Principal Investigator (i.e., leader for a project) 

PWB Printed Wiring Board 

R&D Research and Development 

RF Radio Frequency 

RFIC Radio Frequency Integrated Circuit 

ROM Rough Order of Magnitude 

SMA SubMiniature version A (connector standard) 

SME Subject Matter Expert 

STEM 
Science, Technology, Engineering, and 
Mathematics 

TC 
Technical Council (comprised of SMEs and 
voting Tier 1 and Tier 2 members from 
industry and academia) 

TPD Technology Platform Demonstrator 

TRL Technology Readiness Level 

TWG Technical Working Group 

UAS Unmanned Aerial System 

WFD Workforce Development 
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SECTION 11. APPENDICES 
 

Appendix A: Cover Sheet Template 
 
The chart below is to help you anticipate what information will be requested for your online cover sheet 
submission. Submission of cover sheets is required by the specified date to allow NextFlex to anticipate 
proposals that will be received and pre-align reviewers to facilitate timely proposal review.  Estimated 
(ROM) project costs are required with the online cover sheet; it is expected that proposal teams may still 
be finalizing proposals and budgets at the time of the online cover sheet submission.  Updated and final 
costs must be provided with the proposal submission. 
 
To generate and submit an online cover sheet, please fill out the form  
https://nextflex.formstack.com/forms/pc6_cover_sheet 
 

NextFlex PC 6.0 Cover Sheet Template 

Project Title  

Date of Submission   

Project Leader   

Organization, Department, and Address   

DUNS Number  

Project Leader’s Phone Number   

Project Leader’s Email Address   

    

Industry Partner / Subcontractor Organization(s)* Provide full name, location, and other details 

Non-Industry Partner / Subcontractor Organization(s)† Provide full name, location, and other details 

Supplier Organization(s)‡ Provide full name, location, and other details 

   

Project Topic Category   

MRL Level – Start  

MRL Level – Finish   

TRL Level – Start   

TRL Level – Finish   

    

NextFlex Membership Status and Level   

    

Estimated Total Project Cost: $ 

Estimated Cost Share (in-kind, labor, material, etc.) $ 

Estimated Cost Request from NextFlex $ 

Project Duration (Months)  
    

 
  

 
* Industry Partner / Subcontractor Organizations are companies with whom the lead proposer organization 
is collaborating on the development work.  This does not include suppliers of COTS components.  
† Non-Industry Partner / Subcontractor Organizations are organizations (e.g. Universities) that are not for-
profit companies. 
‡ Supplier Organizations are other organizations that will meaningfully contribute to the project but that will 
not carry out funded development work. This may include, for example, key suppliers of COTS parts or 
services. 

https://nextflex.formstack.com/forms/pc6_cover_sheet
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Appendix B: Instructions for Filling Out Proposal Cost Calculations Excel Workbook 
 
There are specific requirements for planning and tracking proposal and project spending when receiving 
federal funding for Institute projects. To support those requirements, please lay out the project financials in 
the provided format. While budget details will be entered into the Excel tables provided, the following should 
serve to clarify what needs to be documented and how: 
 
Overall the following areas are important for the Institute to understand: 
 

• Total project cost 

• Total cost share, including percent and amount of funding requested from NextFlex 

• Type of costs 

• In-kind contributions and types thereof 

• Hours and rates for labor 

• Any equipment purchases planned 

• Materials purchases 

• Travel expenses 
 
In addition to detail on the above, you must provide spending by calendar year for which the project operates 
and a breakdown by lead and partners. 
 
Therefore, the following explanation may be helpful.  
 
The spreadsheet includes columns for 8 budget quarters.  Most PC 6.0 topics are limited to shorter 
durations; do not plan a budget longer than the allowed maximum duration for the topic proposed. 
 
Add additional “Project Detail” and “Cost Detail” tabs for each partner on the project, and please make sure 
to maintain one “Project Detail Total” and “Cost Detail Total” tab which summarizes the partner breakdown. 
 
The primary objective of this supporting workbook for the project proposal is to ensure that the review 
process can adequately identify all details of the proposal. Proposals that advance to funded projects will 
be subject to further documentation and record retention requirements which will be provided in detail to 
the project lead at that point in time.  
 
If the lead or any partners of the proposal team have audited indirect rates for labor, please use those. 
 
If there are any additional questions on how to prepare the cost calculations workbook, proposers may 
contact proposal@nextflex.us for further clarification.  
 
 
  

mailto:proposal@nextflex.us
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Appendix C: Questions for Pre-Submission Telephone Consultation with NextFlex 
 
This list of questions has been developed to help proposal teams prepare for their proposal consulation 
telephone calls with NextFlex.  These questions are intended to help make the calls as productive and 
helpful as possible toward the goal of strengthening proposal competitiveness.  The questions take cues 
from DARPA’s Heilmeier Catechism (https://www.darpa.mil/work-with-us/heilmeier-catechism) with 
additions and modifications relevant to NextFlex project types. 
 
Proposal teams are recommended to answer these questions in writing and provide to NextFlex well ahead 
of the scheduled call.  Written responses must be concise – 2 pages maximum with 10 point font; figures 
may be included in this page count.  During the call, teams will be able to ask questions on these topics or 
others specific to their proposal concepts. 
 
Proposers should email proposal@nextflex.us to arrange a consultation. 
 

 
1. Provide a synopsis of the proposed project (short paragraph). What PC 6.0 topic area are you 

addressing? 
 

2. What is the proposed work attempting to accomplish or do?  Avoid jargon. 
 

3. How is it done today / what is the current state of the art, who does it, and what are the 
limitations? 
 

4. Describe the team composition and team member roles.  Why is this the right team to solve the 
problem?  What capability gaps does your team have an what additional capabilities do you need 
to add (if any)? 
 

5. What is innovative in your approach in the context of existing capabilities? Why do you think you 
can be successful? 
 

6. What are the key technical challenges in your approach and how do you plan to overcome these?  
What is your biggest technical risk? 
 

7. Who or what will be affected and what will be the impact if you are successful?  Please be as 
quantitative as possible? 
 

8. What is your proposed budget and duration?   
 

9. What is the pathway to manufacturing or how will this work inprove FHE manufacturing?  What 
additional work will be required after this project is completed to deliver impact on industry, how 
much will it cost, and how long will it take? 

 
10. What is the one main benefit that your project will deliver to the NextFlex Community and FHE 

Ecosystem?  How will the FHE Ecosystem and the NextFlex community benefit from the project? 
 

11. What are the key non-technical challenges to your project and the barriers to adoption of the 
proposed approach? 
 

12. Are you requesting support from NextFlex during the execution of your project (material, fab 
access, engineering services, etc.)? 

  

https://www.darpa.mil/work-with-us/heilmeier-catechism
mailto:proposal@nextflex.us
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Appendix D: Proposal Evaluation Criteria 
 

 


