VERSION 10
DEPARTMENT OF DEFENSE
SMALL BUSINESS TECHNOLOGY TRANSFER (STTR) PROGRAM
STTR 21.A Program Broad Agency Announcement (BAA)

AMENDMENT 2: February 26, 2021
The purpose of Amendment 2 is to:
1. Reopen the BAA for proposal submission on March 1, 2021 at 8:00 AM ET. Complete
proposals must be certified in DSIP no later than March 4, 2021 12:00 PM ET.
2. All other BAA content, as previously amended, remains unchanged and in full effect.

AMENDMENT 1, REVISED: February 16, 2021
The purpose of Amendment 1 is to:
1. Replace Attachment 2: Foreign Disclosure Addendum with Attachment 2: Foreign
Ownership or Control Disclosure, incorporate DFARS provision 252.209-7002 into this BAA,
and remove the requirement to respond to the six questions concerning foreign involvement
on the proposal cover sheet. The Amendment 1 changes are in the following BAA sections
and subsections, and are also highlighted: 2.2; 5.1; 5.4(a); 5.4(c)(10); 5.4(f); 5.4(h); 8.1(x); and
Attachment 2.
2. Extend the deadline for proposal receipt to February 24, 2021 at 12:00 PM ET.
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December 08, 2020: DoD BAA issued for pre-release
January 14, 2021: DoD begins accepting proposals
March 4, 2021: Deadline for receipt of proposals no later than 12:00PM ET
Participating DoD Components:
 Department of Navy
 Defense Microelectronics Activity (DMEA)

IMPORTANT
Deadline for Receipt: Complete proposals must be certified in DSIP no later than 12:00 PM ET, March 4, 2021.
Proposals submitted after 12:00 PM. will not be evaluated. The final proposal submission includes successful completion of
all firm level forms, all required volumes, and electronic corporate official certification.
Classified proposals will not be accepted under the DoD STTR Program.
This BAA and the Defense SBIR/STTR Innovation Portal (DSIP) sites are designed to reduce the time and cost required to
prepare a formal proposal. DSIP is the official portal for DoD SBIR/STTR proposal submission. Proposers are required to
submit proposals via DSIP; proposals submitted by any other means will be disregarded. Proposers submitting through this
site for the first time will be asked to register. Firms are required to register for a Login.gov account and link it to their
DSIP account. See section 4.14 for more information regarding registration.
The Small Business Administration (SBA), through its SBIR/STTR Policy Directive, purposely departs from normal
Government solicitation formats and requirements, thus authorizing agencies to simplify the SBIR/STTR award process and
minimize the regulatory burden on small business. Therefore, consistent with the SBA SBIR/STTR Policy Directive, the
Department of Defense is soliciting proposals as a Broad Agency Announcement.
SBIR/STTR Updates and Notices: To be notified of SBIR/STTR opportunities and to receive e-mail updates on the DoD
SBIR and STTR Programs, you are invited to subscribe to our Listserv by
visiting https://www.dodsbirsttr.mil/submissions/login and clicking “DSIP Listserv” located under Quick Links.
Help Desk: If you have questions about the Defense Department's SBIR or STTR Programs, please call the DoD
SBIR/STTR Help Desk at 1-703-214-1333, or email DoDSBIRSupport@reisystems.com
The Help Desk is available Monday through Friday, 9:00 a.m. to 5:00 p.m. ET.
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1.0 INTRODUCTION
Navy and DMEA hereafter referred to as DoD Components, invite small business firms and research
institutions to jointly submit proposals under this BAA for the Small Business Technology Transfer
(STTR) Program. Firms with the capability to conduct research and development (R&D) in any of the
defense-related topic areas described in this BAA and to commercialize the results of that R&D are
encouraged to participate.
The STTR Program, although modeled substantially after the Small Business Innovation Research (SBIR)
Program, is a separate program and is separately financed. Subject to availability of funds, DoD
Components will support high quality cooperative research and development proposals of innovative
concepts to solve the listed defense-related scientific or engineering problems, especially those concepts
that also have high potential for commercialization in the private sector. Partnerships between small
businesses and Historically Black Colleges and Universities (HBCUs) or Minority Institutions (MIs) are
encouraged, although no special preference will be given to STTR proposals from such proposers.
This BAA is for Phase I proposals only. A separate BAA will not be issued requesting Phase II proposals,
and unsolicited proposals will not be accepted. All firms that receive a Phase I award originating from
this BAA will be eligible to participate in Phases II competitions and potential Phase III awards. DoD
Components will notify Phase I awardees of the Phase II proposal submission requirements. Submission
of Phase II proposals will be in accordance with instructions provided by individual Components. The
details on the due date, content, and submission requirements of the Phase II proposal will be provided by
the awarding DoD Component either in the Phase I award or by subsequent notification. If a firm submits
their Phase II proposal prior to the dates provided by the individual Components, it may be rejected
without evaluation.
DoD is not obligated to make any awards under Phase I, Phase II, or Phase III, and all awards are subject
to the availability of funds. DoD is not responsible for any monies expended by the proposer before the
issuance of any award.
2.0 PROGRAM DESCRIPTION
2.1

Objectives

The objectives of the DoD STTR Program include stimulating technological innovation, strengthening the
role of small business in meeting DoD research and development needs, fostering and encouraging
participation by minority and disadvantaged persons in technological innovation, and increasing the
commercial application of DoD-supported research or research and development results.
2.2

Technology and Program Protection to Maintain Technological Advantage

In accordance with DoD Instruction 5000.83, Technology and Program Protection to Maintain
Technological Advantage, dated July 20, 2020, and as a means to counter the threat from strategic
competitor nations, the DoD will employ risk-based measures to protect systems and technologies from
adversarial exploitation and compromise of U.S. military vulnerabilities and weaknesses in: (1) systems,
(2) components, (3) software, (4) hardware, and (5) supply chains. The initial measure being implemented
for the SBIR program is to require proposers to self-report and disclose foreign ownership of, or control
over, the proposer. Reporting and disclosing such information will enable the DoD to identify national
security risks posed by foreign participation, through investment, ownership, or influence, in the defense
industrial base. This information will be used by DoD program offices to determine risks posed by STTR
contract awardees and their subcontractors to the DoD and the defense industrial base.
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RT&L Technology Focus Area Definitions
Focus Area

Description

5G

Technologies enabling the 5G spectrum to increase speed over current networks, to be more
resilient and less susceptible to attacks, and to improve military communication and
situational awareness.

Artificial Intelligence
(AI)/ Machine
Learning (ML)
Autonomy

Systems that perceive, learn, decide, and act on their own. Machine-learning systems with the
ability to explain their rationale, characterize their strengths and weaknesses, and convey
understanding of how they will behave in the future.
Technology that can deliver value by mitigating operational challenges such as: rapid
decision making; high heterogeneity and/or volume of data; intermittent communications;
high complexity of coordinated action; danger to mission; and high persistence and
endurance.
Biotechnology is any technological application that harnesses cellular and biomolecular
processes. Most current biotech research focuses on agent detection, vaccines, and treatment.
Future advances in biotechnology will improve the protection of both the general public and
military personnel from biological agents, among numerous other potential applications.
Prevention of damage to, protection of, and restoration of computers, electronic
communications systems, electronic communications services, wire communication, and
electronic communications, including information contained therein, to ensure its availability,
integrity, authentication, confidentiality, and nonrepudiation.
Technologies related to production of a beam of concentrated electromagnetic energy,
atomic, or subatomic particles.

Biotechnology

Cybersecurity

Directed Energy (DE)
Hypersonics

Microelectronics

Innovative concepts or technologies that enable, or directly support, weapons or aircraft that
fly at or near hypersonic speeds and/or innovation that allows for enhancing defensive
capability against such systems.
Critical microcircuits used in covered systems, custom-designed, custom-manufactured, or
tailored for specific military application, system, or environment.

Space

Fully networked command control and communications including: command and control
(C2) interfaces, architectures, and techniques (e.g., common software interfaces and
functional architectures and improved C2 processing/decision making techniques);
communications terminals (e.g, software-defined radio (SDRs)/apertures with multiple
networks on the same band and multi-functional systems); and apertures and networking
technologies (e.g., leveraging/managing a diverse set of links across multiple band and
software defined networking/ network slicing).
Technologies supporting the nuclear triad-including nuclear command, control, and
communications, and supporting infrastructure. Modernization of the nuclear force includes
developing options to counter competitors' coercive strategies, predicated on the threatened
use of nuclear or strategic non-nuclear attacks.
Technologies related to matter and energy on the atomic and subatomic level. Areas of
interest: clocks and sensors; networks; computing enabling technologies (e.g., low
temperature amplifiers, cryogenics, superconducting circuits, photon detectors);
communications (i.e., sending/receiving individual photons); and manufacturing
improvements.
Technologies supporting space, or applied to a space environment.

General Warfighting
Requirements (GWR)

Warfighting requirements not meeting the descriptions above; may be categorized into
Reliance 21 areas of interest.

Networked
Command, Control,
and Communications
(C3)

Nuclear

Quantum Science
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The DoD SBIR/STTR Programs follow the policies and practices of the Small Business Administration
(SBA) SBIR Policy Directive updated on May 2, 2019. The guidelines presented in this BAA incorporate
and make use of the flexibility of the SBA SBIR/STTR Policy Directive to encourage proposals based on
scientific and technical approaches most likely to yield results important to the DoD and the private
sector. The SBIR Policy Directive is available at: https://www.sbir.gov/sites/default/files/SBIRSTTR_Policy_Directive_2019.pdf.
2.3

Three Phase Program

The STTR Program is a three-phase program. Phase I is to determine, to the extent possible, the
scientific, technical, and commercial merit and feasibility of ideas submitted under the STTR Program.
Phase I awards are made in accordance with the SBA Policy Directive guidelines, current version. The
period of performance is generally between six to twelve months with twelve months being the maximum
period allowable. Proposals should concentrate on research or research and development which will
significantly contribute to proving the scientific and technical feasibility, and commercialization potential
of the proposed effort, the successful completion of which is a prerequisite for further DoD support in
Phase II. Proposers are encouraged to consider whether the research or research and development being
proposed to DoD Components also has private sector potential, either for the proposed application or as a
base for other applications.
Phase II awards will be made to firms on the basis of results of their Phase I effort and/or the scientific
merit, technical merit, and commercialization potential of the Phase II proposal. Phase II awards are
made in accordance with the SBA Policy Directive guidelines, current version. The period of performance
is generally 24 months. Phase II is the principal research or research and development effort and is
expected to produce a well-defined deliverable prototype. A Phase II contractor may receive up to one
additional, sequential Phase II award for continued work on the project.
Under Phase III, the Proposer is required to obtain funding from either the private sector, a non-STTR
Government source, or both, to develop the prototype into a viable product or non-R&D service for sale
in military or private sector markets. STTR Phase III refers to work that derives from, extends, or
completes an effort made under prior STTR funding agreements, but is funded by sources other than the
STTR Program. Phase III work is typically oriented towards commercialization of STTR research or
technology.
3.0 DEFINITIONS
The following definitions from the SBA STTR Policy Directive and the Federal Acquisition Regulation
(FAR) apply for the purposes of this BAA:
Performance Benchmarks for Progress toward Commercialization
In accordance with the SBA SBIR-STTR Policy Directive Sec 6(a)(7), DoD established a threshold for
the application of a benchmark where it is applied only to Phase I applicants that have received more than
twenty (20) awards over the prior five (5) fiscal years as determined by the Small Business
Administration. The ratio of Phase II awards received to Phase I awards received during this period must
be at least 0.25. Additional information on performance benchmarking for Phase I applicants can be
found at https://www.sbir.gov/performance-benchmarks.
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Commercialization
The process of developing products, processes, technologies, or services and the production and delivery
(whether by the originating party or others) of the products, processes, technologies, or services for sale to
or use by the Federal government or commercial markets.
Cooperative Research and Development
For the purposes of the STTR Program this means research and development conducted jointly by a small
business concern and a research institution in which not less than 40% of the work is performed by the
small business concern, and not less than 30% of the work is performed by the single research institution.
The percentage of work is usually measured by both direct and indirect costs; however, proposers should
verify how it will be measured with their DoD contracting officer during contract negotiations.
Essentially Equivalent Work
Work that is substantially the same research, which is proposed for funding in more than one contract
proposal or grant application submitted to the same Federal agency or submitted to two or more different
Federal agencies for review and funding consideration; or work where a specific research objective and
the research design for accomplishing the objective are the same or closely related to another proposal or
award, regardless of the funding source.
Export Control
The International Traffic in Arms Regulations (ITAR), 22 CFR Parts 120 through 130, and the Export
Administration Regulations (EAR), 15 CFR Parts 730 through 799, will apply to all projects with military
or dual-use applications that develop beyond fundamental research, which is basic and applied research
ordinarily published and shared broadly within the scientific community. More information is available
at https://www.pmddtc.state.gov/ddtc_public.
NOTE: Export control compliance statements found in the individual Component-specific proposal
instructions are not meant to be all inclusive. They do not remove any liability from the submitter to
comply with applicable ITAR or EAR export control restrictions or from informing the Government of
any potential export restriction as fundamental research and development efforts proceed.
Federal Laboratory
As defined in 15 U.S.C. §3703, means any laboratory, any federally funded research and development
center (FFRDC), or any center established under 15 U.S.C. §§ 3705 & 3707 that is owned, leased, or
otherwise used by a Federal agency and funded by the Federal Government, whether operated by the
Government or by a contractor.
Foreign Entity
Foreign entity means any branch, partnership, group or sub-group, association, estate, trust, corporation or
division of a corporation, non-profit, academic institution, research center, or organization established,
directed, or controlled by foreign owners, foreign investors, foreign management, or a foreign
government.
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Foreign Government
Foreign government means any government or governmental body, organization, or instrumentality,
including government owned-corporations, other than the United States Government or United States
state, territorial, tribal, or jurisdictional governments or governmental bodies. The term includes, but is
not limited to, non-United States national and subnational governments, including their respective
departments, agencies, and instrumentalities.
Foreign Nationals
Foreign Nationals (also known as Foreign Persons) as defined by 22 CFR 120.16 means any natural
person who is not a lawful permanent resident as defined by 8 U.S.C. § 1101(a)(20) or who is not a
protected individual as defined by 8 U.S.C. § 1324b(a)(3). It also means any foreign corporation,
business association, partnership, trust, society or any other entity or group that is not incorporated or
organized to do business in the United States, as well as international organizations, foreign governments
and any agency or subdivision of foreign governments (e.g., diplomatic missions).
“Lawfully admitted for permanent residence” means the status of having been lawfully accorded the
privilege of residing permanently in the United States as an immigrant in accordance with the
immigration laws, such status not having changed.
"Protected individual’’ means an individual who (A) is a citizen or national of the United States, or (B) is
an alien who is lawfully admitted for permanent residence, is granted the status of an alien lawfully
admitted for temporary residence under 8 U.S.C. § 1160(a) or 8 U.S.C. § 1255a(a)(1), is admitted as a
refugee under 8 U.S.C. § 1157, or is granted asylum under Section 8 U.S.C. § 1158; but does not include
(i) an alien who fails to apply for naturalization within six months of the date the alien first becomes
eligible (by virtue of period of lawful permanent residence) to apply for naturalization or, if later, within
six months after November 6, 1986, and (ii) an alien who has applied on a timely basis, but has not been
naturalized as a citizen within 2 years after the date of the application, unless the alien can establish that
the alien is actively pursuing naturalization, except that time consumed in the Service's processing the
application shall not be counted toward the 2-year period.
Fraud, Waste and Abuse
a. Fraud includes any false representation about a material fact or any intentional deception designed
to deprive the United States unlawfully of something of value or to secure from the United States a
benefit, privilege, allowance, or consideration to which an individual or business is not entitled.
b. Waste includes extravagant, careless or needless expenditure of Government funds, or the
consumption of Government property, that results from deficient practices, systems, controls, or
decisions.
c. Abuse includes any intentional or improper use of Government resources, such as misuse of rank,
position, or authority or resources.
d. The STTR Program training related to Fraud, Waste and Abuse is available at:
https://www.sbir.gov/tutorials/fraud-waste-abuse/tutorial-1. See Section 4.17 for reporting Fraud,
Waste and Abuse.
Funding Agreement
Any contract, grant, or cooperative agreement entered into between any Federal Agency and any small
business concern for the performance of experimental, developmental, or research work, including
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products or services, funded in whole or in part by the Federal Government. Only the contract method
will be used by DoD Components for all STTR awards.
Historically Black Colleges and Universities and Minority Institutions (HBCU/MI)
Listings for the Historically Black Colleges and Universities (HBCU) and Minority Institutions (MI) are
available through the Department of Education Web site, http://www.ed.gov/about/offices/list/ocr/edliteminorityinst.html.
Certified HUBZone Small Business Concern
An SBC that has been certified by SBA under the Historically Underutilized Business Zones (HUBZone)
Program (13 C.F.R. § 126) as a HUBZone firm listed in the Dynamic Small Business Search (DSBS).
Principal Investigator
The principal investigator/project manager is the one individual designated by the applicant to provide the
scientific and technical direction to a project supported by the funding agreement.
For both Phase I and Phase II, the primary employment of the principal investigator must be with the
small business firm or research institution at the time of award and during the conduct of the proposed
project. Primary employment means that more than one-half of the principal investigator's time is spent
in the employ of the small business firm or research institution. This precludes full-time employment
with another organization. Occasionally, deviations from this requirement may occur, and must be
approved in writing by the contracting officer after consultation with the agency SBIR/STTR Program
Manager/Coordinator. Further, a small business firm or research institution may replace the principal
investigator on an SBIR/STTR Phase I or Phase II award, subject to approval in writing by the
contracting officer.
Proprietary Information
Proprietary information is information that you provide which constitutes a trade secret, proprietary
commercial or financial information, confidential personal information or data affecting the national
security.
Research Institution
Any organization located in the United States that is:
a. A university.
b. A nonprofit institution as defined in Section 4(5) of the Stevenson-Wydler Technology Innovation
Act of 1980.
c. A contractor-operated federally funded research and development center, as identified by the
National Science Foundation in accordance with the government-wide Federal Acquisition
Regulation issued in accordance with Section 35(c)(1) of the Office of Federal Procurement Policy
Act. A list of eligible FFRDCs is available at: https://www.nsf.gov/statistics/ffrdclist/.
Research or Research and Development
Any activity that is:
a. A systematic, intensive study directed toward greater knowledge or understanding of the subject
studied.
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b. A systematic study directed specifically toward applying new knowledge to meet a recognized
need; or
c. A systematic application of knowledge toward the production of useful materials, devices, and
systems or methods, including design, development, and improvement of prototypes and new
processes to meet specific requirements.
Research Involving Animal Subjects
All activities involving animal subjects shall be conducted in accordance with DoDI 3216.01 “Use of
Animals in DoD Programs,” 9 C.F.R. parts 1-4 “Animal Welfare Regulations,” National Academy of
Sciences Publication “Guide for the Care & Use of Laboratory Animals,” as amended, and the
Department of Agriculture rules implementing the Animal Welfare Act (7 U.S.C. §§ 2131-2159), as well
as other applicable federal and state law and regulation and DoD instructions.
“Animal use” protocols apply to all activities that meet any of the following criteria:
a. Any research, development, test, evaluation or training, (including experimentation) involving an
animal or animals.
b. An animal is defined as any living or dead, vertebrate organism (non-human) that is being used or
is intended for use in research, development, test, evaluation or training.
c. A vertebrate is a member of the subphylum Vertebrata (within the phylum Chordata), including
birds and cold-blooded animals.
See DoDI 3216.01 for definitions of these terms and more information about the applicability of DoDI
3216.01 to work involving animals.
Research Involving Human Subjects
All research involving human subjects shall be conducted in accordance with 32 C.F.R. § 219 “The
Common Rule,” 10 U.S.C. § 980 “Limitation on Use of Humans as Experimental Subjects,” and DoDI
3216.02 “Protection of Human Subjects and Adherence to Ethical Standards in DoD-Supported
Research,” as well as other applicable federal and state law and regulations, and DoD component
guidance. Proposers must be cognizant of and abide by the additional restrictions and limitations
imposed on the DoD regarding research involving human subjects, specifically as they regard vulnerable
populations (DoDI 3216.02), recruitment of military research subjects (DoDI 3216.02), and informed
consent and surrogate consent (10 U.S.C. § 980) and chemical and biological agent research (DoDI
3216.02). Food and Drug Administration regulation and policies may also apply.
“Human use” protocols apply to all research that meets any of the following criteria:
a. Any research involving an intervention or an interaction with a living person that would not be
occurring or would be occurring in some other fashion but for this research.
b. Any research involving identifiable private information. This may include
data/information/specimens collected originally from living individuals (broadcast video, webuse logs, tissue, blood, medical or personnel records, health data repositories, etc.) in which the
identity of the subject is known, or the identity may be readily ascertained by the investigator or
associated with the data/information/specimens.
See DoDI 3216.02 for definitions of these terms and more information about the applicability of DoDI
3216.02 to research involving human subjects.
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Research Involving Recombinant DNA Molecules
Any recipient performing research involving recombinant DNA molecules and/or organisms and viruses
containing recombinant DNA molecules shall comply with the National Institutes of Health Guidelines
for Research Involving Recombinant DNA Molecules, dated January 2011, as amended. The guidelines
can be found at: https://osp.od.nih.gov/wp-content/uploads/2013/06/NIH_Guidelines.pdf. Recombinant
DNA is defined as (i) molecules that are constructed outside living cells by joining natural or synthetic
DNA segments to DNA molecules that can replicate in living cells or (ii) molecules that result from the
replication of those described in (i) above.
Service-Disabled Veteran-Owned Small Business (SDVOSB)
A small business concern owned and controlled by a Service-Disabled Veteran or Service-Disabled
Veterans, as defined in Small Business Act 15 USC § 632(q)(2) and SBA’s implementing SDVOSB
regulations (13 CFR 125).
Small Business Concern (SBC)
A concern that meets the requirements set forth in 13 C.F.R. § 121.702 (available here).
An SBC must satisfy the following conditions on the date of award:
a. Is organized for profit, with a place of business located in the United States, which operates
primarily within the United States or which makes a significant contribution to the United States
economy through payment of taxes or use of American products, materials or labor;
b. Is in the legal form of an individual proprietorship, partnership, limited liability company,
corporation, joint venture, association, trust or cooperative, except that if the concern is a joint
venture, each entity to the venture must meet the requirements set forth in paragraph (c) below;
c. Is more than 50% directly owned and controlled by one or more individuals (who are citizens or
permanent resident aliens of the United States), other small business concerns (each of which is
more than 50% directly owned and controlled by individuals who are citizens or permanent
resident aliens of the United States), or any combination of these; and
d. Has, including its affiliates, not more than 500 employees. (For explanation of affiliate, see
www.sba.gov/size.)
Subcontract
A subcontract is any agreement, other than one involving an employer-employee relationship, entered
into by an awardee of a funding agreement calling for supplies or services for the performance of the
original funding agreement. This includes consultants.
Subcontractor
Subcontractor means any supplier, distributor, vendor, firm, academic institution, research center, or other
person or entity that furnishes supplies or services pursuant to a subcontract, at any tier.
United States
"United States" means the fifty states, the territories and possessions of the Federal Government, the
Commonwealth of Puerto Rico, the Republic of the Marshall Islands, the Federated States of Micronesia,
the Republic of Palau, and the District of Columbia.
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Women-Owned Small Business Concern
An SBC that is at least 51% owned by one or more women, or in the case of any publicly owned business,
at least 51% of the stock is owned by women, and women control the management and daily business
operations.
4.0 PROPOSAL FUNDAMENTALS
4.1

Introduction

The proposal must provide sufficient information to demonstrate to the evaluator(s) that the proposed
work represents an innovative approach to the investigation of an important scientific or engineering
problem and is worthy of support under the stated criteria. The proposed research or research and
development must be responsive to the chosen topic, although it need not use the exact approach specified
in the topic. Anyone contemplating a proposal for work on any specific topic should determine:
a. The technical approach has a reasonable chance of meeting the topic objective,
b. This approach is innovative, not routine, with potential for commercialization and
c. The proposing firm has the capability to implement the technical approach, i.e., has or can obtain
people and equipment suitable to the task.
4.2

Proposer Eligibility and Performance Requirements
a. Each proposer must qualify as a small business concern as defined by 13 CFR §701-705 at time
of award and certify to this on the Cover Sheet of the proposal. The eligibility requirements for
the SBIR/STTR programs are unique and do not correspond to those of other small business
programs (see Section 3 of this BAA). Proposers must meet eligibility requirements for Small
Business Ownership and Control (see 13 CFR § 121.702 and Section 4.4 of this BAA).
b. A minimum of 40% of each STTR project must be conducted by the small business concern and a
minimum of 30% of the effort performed by the single research institution, as defined in Section
3. The percentage of work is usually measured by both direct and indirect costs.
c. For both Phase I and II, the primary employment of the principal investigator must be with the
small business firm or the research institution at the time of award and during the conduct of the
proposed effort. At the time of award of a Phase I or Phase II contract, the small business
concern must have at least one employee in a management position whose primary employment
is with the small business and who is not also employed by the research institution. Primary
employment means that more than one half of the principal investigator’s time is spent with the
small business. Primary employment with a small business concern precludes full-time
employment at another organization.
d. For both Phase I and Phase II, all research or research and development work must be performed
by the small business concern and its subcontractors in the United States.
e. Benchmarks. Proposers with prior SBIR/STTR awards must meet two benchmark requirements
for Progress towards Commercialization as determined by the Small Business Administration
(SBA) on June 1 each year.
(1) Phase I to Phase II Transition Rate: For all proposers with greater than 20 Phase I awards
over the past five fiscal years excluding the most recent year, the ratio of Phase II awards to
Phase I awards must be at least 0.25.
(2) Commercialization Benchmark: For all proposers with greater than 15 Phase II awards over
the last ten fiscal years excluding the last two years, the proposer must have received, to date,
an average of at least $100,000 of sales and/or investments per Phase II award received or
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have received a number of patents resulting from the STTR work equal to or greater than
15% of the number of Phase II awards received during the period.
Consequence of failure to meet the benchmarks:
 SBA will identify and notify Agencies on June 1st of each year the list of companies which fail to
meet minimum performance requirements. These companies will not be eligible to submit a
proposal for a Phase I award for a period of one year from that date.
 Because this requirement only affects a company’s eligibility for new Phase I awards, a company
that fails to meet minimum performance requirements may continue working on its current
ongoing SBIR/STTR awards and may apply for and receive new Phase II and Phase III awards.
 To provide companies with advance warning, SBA notifies companies on April 1st if they are
failing the benchmarks. If a company believes that the information used was not complete or
accurate, it may provide feedback through the SBA Company Registry at www.sbir.gov.
 In addition, SBA has posted a Guide to SBIR/STTR Program Eligibility to help small businesses
understand program eligibility requirements, determine if they will be eligible at the time of
award, and accurately complete necessary certifications.
 The benchmark information on the companies will not be available to the public.
 More detail is available at https://www.sbir.gov/performance-benchmarks.
f.

4.3

A small business concern must negotiate a written agreement between the small business and the
research institution allocating intellectual property rights and rights to carry out follow-on
research, development, or commercialization (see Model Agreement for the Allocation of
Rights).
Joint Ventures

Joint ventures and limited partnerships are permitted, provided that the entity created qualifies as a small
business in accordance with the Small Business Act, 13 U.S.C. § 121.701. Proposers must disclose joint
ventures with existing (or planned) relationships/partnerships with any foreign entity or any foreign
government-controlled companies.

4.4

Majority Ownership in Part

Majority ownership in part by multiple venture capital, hedge fund, and private equity firms: Small
businesses that are owned in majority part by multiple venture capital operating companies (VCOCs),
hedge funds, or private equity funds are ineligible to submit applications or receive awards for
opportunities in this BAA. Component instructions will specify if participation by a small business
majority owned in part by VCOCs, hedge funds, or private equity funds is allowable for a specific topic
in the BAA. If a Component authorizes such participation, any proposer that is owned, in whole in or in
part, by any VCOC, hedge fund, and/or private equity fund must identify each foreign national, foreign
entity, or foreign government holding or controlling greater than a 5% equity stake in the proposer,
whether such equity stake is directly or indirectly held. The proposer must also identify any and all of its
ultimate parent owner(s) and any other entities and/or individuals owning more than a 5% equity stake in
its chain of ownership.
4.5

Conflicts of Interest

Contract awards to firms owned by or employing current or previous Federal Government employees
could create conflicts of interest for those employees which may be a violation of federal law.
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4.6

Organizational Conflicts of Interest

FAR 9.5 Requirements
In accordance with FAR 9.5, proposers are required to identify and disclose all facts relevant to potential
OCIs involving the proposer’s organization and any proposed team member (subawardee, consultant).
Under this Section, the proposer is responsible for providing this disclosure with each proposal submitted
to the BAA. The disclosure must include the proposer’s, and as applicable, proposed team member’s OCI
mitigation plan. The OCI mitigation plan must include a description of the actions the proposer has taken,
or intends to take, to prevent the existence of conflicting roles that might bias the proposer’s judgment
and to prevent the proposer from having unfair competitive advantage. The OCI mitigation plan will
specifically discuss the disclosed OCI in the context of each of the OCI limitations outlined in FAR
9.505-1 through FAR 9.505-4.
Agency Supplemental OCI Policy
In addition, DoD Components may have a supplemental OCI policy that prohibits contractors/performers
from concurrently providing Scientific Engineering Technical Assistance (SETA), Advisory and
Assistance Services (A&AS) or similar support services and being a technical performer. Therefore, as
part of the FAR 9.5 disclosure requirement above, a proposer must affirm whether the proposer or any
proposed team member (subawardee, consultant) is providing SETA, A&AS, or similar support to any
DoD Component office(s) under: (a) a current award or subaward; or (b) a past award or subaward that
ended within one calendar year prior to the proposal’s submission date.
If SETA, A&AS, or similar support is being or was provided to any DoD Component office(s), the
proposal must include:
 The name of the DoD Component office receiving the support;
 The prime contract number;
 Identification of proposed team member (subawardee, consultant) providing the support;
and
 An OCI mitigation plan in accordance with FAR 9.5.
Government Procedures
In accordance with FAR 9.503, 9.504 and 9.506, the Government will evaluate OCI mitigation plans to
avoid, neutralize or mitigate potential OCI issues before award and to determine whether it is in the
Government’s interest to grant a waiver. The Government will only evaluate OCI mitigation plans for
proposals that are determined selectable under the BAA evaluation criteria and funding availability.
The Government may require proposers to provide additional information to assist the Government in
evaluating the proposer’s OCI mitigation plan.
If the Government determines that a proposer failed to fully disclose an OCI; or failed to provide
the affirmation of Government support as described above; or failed to reasonably provide
additional information requested by the Government to assist in evaluating the proposer’s OCI
mitigation plan, the Government may reject the proposal and withdraw it from consideration for
award.
4.6

Classified Proposals

Classified proposals will not be accepted under the DoD STTR Program. If topics will require classified
work during Phase II, the proposing firm must have a facility clearance in order to perform the Phase II
work. For more information on facility and personnel clearance procedures and requirements, please
visit the Defense Security Service Web site at: http://www.dss.mil/index.html.
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4.7

Research Involving Human Subjects

All research involving human subjects, to include use of human biological specimens and human data,
shall comply with the applicable federal and state laws and agency policy/guidelines for human subject
protection (see Section 3).
Institutions to be awarded funding for research involving human subjects must provide documentation of
a current Federal Assurance of Compliance with Federal regulations for human subject protection, for
example a Department of Health and Human Services, Office for Human Research Protections
Federalwide Assurance (http://www.hhs.gov/ohrp). Additional Federal Assurance documentation may
also be requested by the awarding DoD Component. All institutions engaged in human subject research,
to include subcontractors, must also have a valid Assurance. In addition, personnel involved in human
subjects research must provide documentation of completing appropriate training for the protection of
human subjects. Institutions proposing to conduct human subject research that meets one of the
exemption criteria in 32 CFR 219.101 are not required to have a Federal Assurance of Compliance.
Proposers should clearly segregate research activities involving human subjects from other research and
development activities in their proposal.
If selected, institutions must also provide documentation of Institutional Review Board (IRB) approval or
a determination from an appropriate official in the institution that the work meets one of the exemption
criteria with 32 CFR 219. As part of the IRB review process, evidence of appropriate training for all
investigators should accompany the protocol. The protocol, separate from the proposal, must include a
detailed description of the research plan, study population, risks and benefits of study participation,
recruitment and consent process, data collection and data analysis.
The amount of time required for the IRB to review and approve the protocol will vary depending on such
things as the IRB’s procedures, the complexity of the research, the level of risk to study participants and
the responsiveness of the Investigator. The average IRB approval process can last between one and three
months. Once the IRB has approved the research, the awarding DoD Component will review the protocol
and the IRB’s determination to ensure that the research will be conducted in compliance with DoD and
DoD Component policies. The DoD review process can last between three to six months. Ample time
should be allotted to complete both the IRB and DoD approval processes prior to recruiting subjects. No
funding can be used towards human subject research until ALL approvals are granted. Submitters
proposing research involving human and/or animal use are encouraged to separate these tasks in
the technical proposal and cost proposal in order to avoid potential delay of contract award.
4.8

Research Involving Animal Subjects

All research, development, testing, experimentation, education or training involving the use of animals
shall comply with the applicable federal and agency rules on animal acquisition, transport, care, handling,
and use (see Section 3).
For submissions containing animal use, proposals should briefly describe plans for their Institutional
Animal Care and Use Committee (IACUC) review and approval.
All Recipients must receive their IACUC’s approval as well as secondary or headquarters-level approval
by a DoD veterinarian who is trained or experienced in laboratory animal medicine and science. No
animal research may be conducted using DoD funding until all the appropriate DoD office(s) grant
approval. Submitters proposing research involving human and/or animal use are encouraged to
separate these tasks in the technical proposal and cost proposal in order to avoid potential delay of
contract award.
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4.9

Research Involving Recombinant DNA Molecules

All research involving recombinant DNA molecules shall comply with the applicable federal and state
law, regulation and any additional agency guidance. Research shall be approved by an Institutional
Biosafety Committee.
4.10

Debriefing/Technical Evaluation Narrative

After final award decisions have been announced, the technical evaluations of the submitter's proposal
may be provided to the submitter. Please refer to the Component-specific instructions of your topics of
interest for Component debriefing processes.
4.11

Pre-Award and Post Award BAA Protests

Interested parties have the right to protest as prescribed in FAR 33.106(b) and FAR 52.233-2. For
purposes of pre-award protests related to the terms of this BAA, protests should be served to the
Contracting Officer (listed below).
Ms. Chrissandra Smith
DoD SBIR/STTR BAA Contracting Officer
E-mail: chrissandra.smith.civ@mail.mil
NOTE: CONTACT FOR PROTESTS ONLY. All other inquires will not be answered or
considered.
Washington Headquarters Services (WHS)
Acquisition Directorate
1155 Defense Pentagon
Washington, DC 20301-1155
For the purposes of a protest related to a selection or award decision, protests should be served to the
point-of-contact (POC) listed in the instructions of the DoD Component that authored the topic.
For protests filed with the Government Accountability Office (GAO), a copy of the protest shall be
submitted to the Contracting Officer listed above (pre-award ONLY) or DoD Component POC
(selection/award decision ONLY) within one day of filing with the GAO. Protests of small business status
of a selected firm may also be made to the Small Business Administration.
4.12

Phase I Award Information

All Phase I and Direct to Phase II proposals will be evaluated and judged on a competitive basis.
Proposals will be initially screened to determine responsiveness. Proposals passing this initial screening
will be technically evaluated by engineers or scientists to determine the most promising technical and
scientific approaches. Each proposal will be judged on its own merit. DoD is under no obligation to fund
any proposal or any specific number of proposals in a given topic. It also may elect to fund several or
none of the proposed approaches to the same topic.
a. Number of Phase I Awards. The number of Phase I awards will be consistent with the
Component’s RDT&E budget. No Phase I contracts will be awarded until evaluation of all
qualified proposals for a specific topic is completed.
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b. Type of Funding Agreement. Each Phase I proposal selected for award will be funded under
negotiated contracts or purchase orders and will include a reasonable fee or profit consistent with
normal profit margins provided to profit-making firms for R/R&D work. Firm Fixed Price, FirmFixed-Price Level of Effort, Labor Hour, Time & Material, or Cost-Plus-Fixed-Fee type contracts
can be negotiated and are at the discretion of the Component Contracting Officer.
c. Dollar Value. The Phase I contract value varies among the DoD Components; it is therefore
important for proposing firms to review Component-specific instructions regarding award size.
d. Timing. The SBA STTR Policy Directive, Section 7(c)(1)(ii), states that agencies should issue
the Phase I award no more than 180 days after the closing date of the BAA. However, across
DoD, the median time between the date that the STTR BAA closes and the award of a Phase I
contract is approximately four months. Normally proposing firms will be notified of selection or
non-selection status for a Phase I award within 90 days of the closing date for this BAA.
4.13

Questions about this BAA and BAA Topics

a. General SBIR Questions/Information.
(1) Help Desk:
The DoD SBIR/STTR Help Desk is prepared to address general questions about this BAA, the
proposal preparation and electronic submission process and other program- related areas. The
Help Desk may be contacted from 9:00 a.m. to 5:00 p.m. ET Monday through Friday at:
 Phone: 1-703-214-1333
 E-mail: DoDSBIRSupport@reisystems.com
(2) Websites:
The Defense SBIR/STTR Innovation Portal (DSIP) at
https://www.dodsbirsttr.mil/submissions/login, which provides the following resources:
 SBIR and STTR Program Opportunities
 Topics Search Engine
 Topic Q&A (formerly SITIS)
 All Electronic Proposal Submission for Phase I and Phase II Proposals. Firms
submitting through this site for the first time will be asked to register on
https://www.dodsbirsttr.mil/submissions.
DoD SBIR/STTR website at https://rt.cto.mil/rtl-small-business-resources/sbir-sttr/,
which provides the following resources:
 SBIR and STTR Program Opportunities
 Dates for Current and Upcoming Opportunities
 Past SBIR and STTR Program Opportunities
(3) SBIR/STTR Updates and Notices:
To be notified of SBIR/STTR opportunities and to receive e-mail updates on the DoD SBIR and
STTR Programs, you are invited to subscribe to our Listserv by emailing
DoDSBIRSupport@reisystems.com or by selecting “DSIP Listserv” under Quick Links on the
DSIP login page.
b. General Questions about a DoD Component. General questions pertaining to a particular DoD
Component should be submitted in accordance with the instructions given at the beginning of that
Component's topics, in Section 12.0 of this BAA.
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c. Direct Contact with Topic Authors. From December 08, 2020 to January 14, 2021, this BAA is
issued for Pre-Release with the names of the topic authors and their phone numbers and e-mail
addresses. During the pre-release period, proposing firms have an opportunity to contact topic authors
by telephone or e-mail to ask technical questions about specific BAA topics. Questions should be
limited to specific information related to improving the understanding of a particular topic’s
requirements. Proposing firms may not ask for advice or guidance on solution approach and you may
not submit additional material to the topic author. If information provided during an exchange with the
topic author is deemed necessary for proposal preparation, that information will be made available to all
parties through Topic Q&A (formerly SITIS). After this period questions must be asked through Topic
Q&A as described below.
d. Topic Q&A (formerly SITIS). Once DoD begins accepting proposals on January 14, 2021, no
further direct contact between proposers and topic authors is allowed, unless the Topic Author is
responding to a question submitted during the Pre-release period. However, proposers may submit
written questions through Topic Q&A at https://www.dodsbirsttr.mil/submissions/login. In Topic Q&A,
all questions and answers are posted electronically for general viewing. Identifying information for the
questioner and respondent is not posted.
Questions are limited to technical information related to improving the understanding of a topic’s
requirements. Any other questions, such as those asking for advice or guidance on solution approach,
will not receive a response. Proposing firms may locate the topic to which they want to submit a
technical question by using the Topic Search feature on this Web site. Then, using the form at the
bottom of the topic description, enter and submit the question. Answers are generally posted within
seven (7) business days of question submission (answers will also be e-mailed directly to the inquirer).
The Topic Q&A for this BAA opens on December 08, 2020 and closes to new questions on February
04, 2021 at 12:00 PM ET. Once the BAA closes to proposal submission, no communication of any
kind with the topic author or through Topic Q&A regarding your submitted proposal is allowed.
Proposing firms are advised to monitor Topic Q&A during the BAA period for questions and
answers. Proposing firms should also frequently monitor DSIP for updates and amendments to
the topics.
4.14

Registrations and Certifications

Proposing firms must be registered in the Defense SBIR/STTR Innovation Portal (DSIP) in order to
prepare and submit proposals. All users will be required to register for a login.gov account and link it to
their DSIP account. To register in Login.gov, click the Login/Register button in the top right corner on
the DSIP Submissions homepage and follow the steps to register. If you already have a Login.gov
account, you can link your existing Login.gov account with your DSIP account. Job Aids and Help
Videos to walk you through the process are in the Learning & Support section of DSIP, here:
https://www.dodsbirsttr.mil/submissions/learning-support/training-materials.
Please note that the email address you use for Login.gov should match the email address associated with
your existing DSIP account. If you do not recall the email address associated with your DSIP account, or
if you already have an existing Login.gov account using a different email address, you will need your
Firm’s DUNS number and your Firm PIN in order to link your Login.gov account with your DSIP
account. If the email address associated with your existing DSIP account has been used for multiple DSIP
accounts within your Firm, you will also need your Firm’s DUNS number and your Firm PIN in order to
link your Login.gov account with your DSIP account. The Firm PIN can be obtained from your Firm
Admin. You can view the Firm Admin’s contact information by entering your Firm’s DUNS number
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when prompted. If you are the Firm Admin, please ensure that you contact all DSIP users in your Firm
and provide them with the Firm PIN.
It is recommended that you complete your Login.gov setup as soon as possible to avoid any delays
in your proposal submissions.
Before the DoD Components can award a contract, proposing firms must be registered in the System for
Award Management (SAM). If you were previously registered in CCR, your information has been
transferred to SAM. However, it is in the firm’s interest to visit SAM and ensure that all of the firm’s data
is up to date from SAM and other databases to avoid delay in award. SAM replaced the Central
Contractor Registration (CCR), Online Representations and Certifications Application (ORCA), and the
Excluded Parties List System (EPLS). SAM allows firms interested in conducting business with the
federal government to provide basic information on business capabilities and financial information. To
register, visit www.sam.gov.
Follow instructions found on the SAM Web site on how to obtain a Commercial and Government Entry
(CAGE) code and Data Universal Numbering System (DUNS) number. Once a CAGE code and DUNS
number are obtained, update the firm’s profile on the Defense SBIR/STTR Innovation Portal (DSIP) at
https://www.dodsbirsttr.mil/submissions/.
In addition to the standard federal and DoD procurement certifications, the SBA STTR Policy Directive
requires the collection of certain information from firms at time of award and during the award life cycle.
Each firm must provide this additional information at the time of the Phase I and Phase II award, prior to
final payment on the Phase I award, prior to receiving 50% of the total award amount for a Phase II
award, and prior to final payment on the Phase II award.
4.15

Promotional Materials

Promotional and non-project related discussion is discouraged, and additional information provided via
Universal Resource Locator (URL) links or on computer disks, CDs, DVDs, video tapes or any other
medium will not be accepted or considered in the proposal evaluation.
4.16

Prior, Current, or Pending Support of Similar Proposals or Awards

IMPORTANT -- While it is permissible, with proposal notification, to submit identical proposals or
proposals containing a significant amount of essentially equivalent work (see Section 3) for consideration
under numerous federal program BAAs or solicitations, it is unlawful to enter into contracts or grants
requiring essentially equivalent effort. If there is any question concerning prior, current, or pending
support of similar proposals or awards, it must be disclosed to the soliciting agency or agencies as early as
possible. See Section 5.4.c(11).
4.17

Fraud and Fraud Reporting

Knowingly and willfully making any false, fictitious, or fraudulent statements or representations may be a
felony under the Federal Criminal False Statement Act (18 U.S.C. Sec 1001), punishable by a fine of up
to $10,000, up to five years in prison, or both.
The Department of Defense, Office of Inspector General Hotline (“Defense Hotline”) is an important
avenue for reporting fraud, waste, abuse, and mismanagement within the Department of Defense. The
Office of Inspector General operates this hotline to receive and investigate complaints or information
from contractor employees, DoD civilians, military service members and public citizens. Individuals who
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wish to report fraud, waste or abuse may contact the Defense Hotline at (800) 424-9098 between 8:00
a.m. and 5:00 p.m. Eastern Time or visit http://www.dodig.mil/Components/AdministrativeInvestigations/DoD-Hotline/Hotline-Complaint/ to submit a complaint. Mailed correspondence should be
addressed to the Defense Hotline, The Pentagon, Washington, DC 20301-1900, or e-mail addressed to
hotline@dodig.mil.
4.18

State and Other Assistance Available

Many states have established programs to provide services to those small business firms and individuals
wishing to participate in the Federal STTR Program. These services vary from state to state, but may
include:
 Information and technical assistance;
 Matching funds to STTR recipients;
 Assistance in obtaining Phase III funding.
Contact your State SBIR/STTR Support office at https://www.sbir.gov/state_services?state=105813# for
further information. Small Businesses may seek general administrative guidance from small and
disadvantaged business utilization specialists located in various Defense Contract Management activities
throughout the continental United States.
4.19

Discretionary Technical and Business Assistance (TABA)

DoD has mandated the use of TABA pending further SBA guidance and establishment of a limit on the
amount of technical and business assistance services that may be received or purchased by a small
business concern that has received multiple Phase II SBIR or STTR awards for a fiscal year. However,
proposers should carefully review individual component instructions to determine if TABA is being
offered and follow specific proposal requirements for requesting TABA funding.
5.0 PHASE I PROPOSAL
5.1

Introduction

This BAA and the Defense SBIR/STTR Innovation Portal (DSIP) sites are designed to reduce the time
and cost required to prepare a formal proposal. DSIP is the official portal for DoD SBIR/STTR proposal
submission. Proposers are required to submit proposals via DSIP; proposals submitted by any other
means will be disregarded. Proposers submitting through this site for the first time will be asked to
register. It is recommended that firms register as soon as possible upon identification of a proposal
opportunity to avoid delays in the proposal submission process.
Since the guidance on allowable content may vary by Component, it is the proposing firm’s responsibility
to consult the Component-specific instructions for detailed guidance.
DSIP provides a structure for providing the following proposal volumes:
Volume 1: Proposal Cover Sheet
Volume 2: Technical Volume
Volume 3: Cost Volume
Volume 4: Company Commercialization Report (REQUIRED)
Volume 5: Supporting Documents
a. Contractor Certification Regarding Provision of Prohibited Video Surveillance and
Telecommunications Services and Equipment (REQUIRED)
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Foreign Ownership or Control Disclosure (Proposers must review Attachment
2: Foreign Ownership or Control Disclosure to determine applicability.)
c. Other supporting documentation (Refer to Component-specific instructions for
additional Volume 5 requirements)
Volume 6: Fraud, Waste and Abuse Training (REQUIRED)
b.

NOTE: Beginning with the DoD 21.A STTR BAA, all proposers are required to submit Volume 4:
Company Commercialization Report (CCR), Volume 5(a): Contractor Certification Regarding Provision
of Prohibited Video Surveillance and Telecommunications Services and Equipment, Volume 5(b):
Foreign Ownership or Control Disclosure (Proposers must review Attachment 2: Foreign
Ownership or Control Disclosure to determine applicability), and Volume 6: Fraud, Waste and Abuse
training.
A Phase I Proposal Template is available to provide helpful guidelines for completing each section of
your Phase I technical proposal. This can be found at https://www.dodsbirsttr.mil/submissions/learningsupport/firm-templates.
Detailed guidance on registering in DSIP and using DSIP to submit a proposal can be found at
https://www.dodsbirsttr.mil/submissions/learning-support/training-materials. If the proposal status is “In
Progress” or “Ready to Certify” it will NOT be considered submitted, even if all volumes are added prior
to the BAA close date. The proposer may modify all proposal volumes prior to the BAA close date.
Although signatures are not required on the electronic forms at the time of submission the proposal must
be certified electronically by the corporate official for it to be considered submitted. If the proposal is
selected for award, the DoD Component program will contact the proposer for signatures at the time of
award.
5.2

Summary of Component Programs

The tables below are provided for your convenience. Information provided in the Component instructions
take precedence over any figures listed below. Please refer to the Component instructions for the topic of
interest prior to proposal submission.
DoD Component

Cost

Duration

Phase I
Option

Technical and
Business
Assistance

Technical
Volume Page
Limits

Navy

Base NTE $140,000 +
Phase I Option NTE $100,000

6 Month Base +
6 Month Phase I Option

Required

$6,500

10 pages

DMEA

NTE $167,500

6 Months

Not Available

20 pages

5.3

Marking Proprietary Proposal Information

Proposers that include in their proposals data that they do not want disclosed to the public for any
purpose, or used by the Government except for evaluation purposes, shall:
(1) Mark the first page of each Volume of the proposal submission with the following legend:
"This proposal includes data that shall not be disclosed outside the Government and shall not be
duplicated, used, or disclosed-in whole or in part-for any purpose other than to evaluate this proposal.
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If, however, a contract is awarded to this proposer as a result of – or in connection with – the
submission of this data, the Government shall have the right to duplicate, use, or disclose the data to
the extent provided in the resulting contract. This restriction does not limit the Government's right to
use information contained in this data if it is obtained from another source without restriction. The
data subject to this restriction are contained in pages [insert numbers or other identification of sheets]";
and
(2) Mark each sheet of data it wishes to restrict with the following legend:
"Use or disclosure of data contained on this page is subject to the restriction on the first page of this
volume."
The DoD assumes no liability for disclosure or use of unmarked data and may use or disclose such data
for any purpose.
Restrictive notices notwithstanding, proposals and final reports submitted through the Defense
SBIR/STTR Innovation Portal (DSIP) may be handled, for administrative purposes only, by support
contractors. All support contractors are bound by appropriate non-disclosure agreements.
5.4

Phase I Proposal Instructions
a. Proposal Cover Sheet (Volume 1)
On the Defense SBIR/STTR Innovation Portal (DSIP) at
https://www.dodsbirsttr.mil/submissions/, prepare the Proposal Cover Sheet.
Beginning in January 2021, proposers will be required to disclose foreign involvement. The
DSIP Firm Admin must review the below questions to determine if the Foreign Ownership or
Control Disclosure (BAA Attachment 2) needs to be submitted with the proposal. The DSIP
Firm Admin will either certify that the questions do not apply, or certify that the questions do
apply and that the Foreign Ownership or Control Disclosure will be uploaded to Volume 5 as
part of the proposal submission.
The questions below regarding disclosure of foreign involvement in the firm certifications
section of the proposal submission are no longer required and responses to these questions
will NOT be considered. Due to system requirements, however, these questions cannot be
removed from the submission portal and answers to these questions must be provided in
the submission portal for a proposal to be submitted. Proposers are therefore advised to
answer “No” to these questions and should understand that these answers will be neither
reviewed nor considered. Those proposers that have previously answered these questions
are not required to revise or change their answers now and are advised that their
previous answers will not be reviewed or considered.
1. Does your company currently employ any foreign nationals?
2. Does/did your company or employees have relationships with any foreign academic
institutions, research centers, or affiliated academic organizations over the past seven
years?
3. Has your company received investment or financing from any foreign-based entity?
4. Has your company received investment or financing from any foreign-owned entity
domiciled in the US?
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5. Has your company received investment or financing from a US entity that manages or
receives foreign sources of capital?
6. Does your company have any substantial business operations in other countries?
The Cover Sheet must include a brief technical abstract of no more than 200 words that
describes the proposed R&D project with a discussion of anticipated benefits and potential
commercial applications. Do not include proprietary or classified information in the
Proposal Cover Sheet. If your proposal is selected for award, the technical abstract and
discussion of anticipated benefits may be publicly released on the Internet. Once the Cover
Sheet is saved, the system will assign a proposal number. You may modify the cover sheet as
often as necessary until the BAA closes.

b. Format of Technical Volume (Volume 2)
(1) Type of file: The Technical Volume must be a single Portable Document Format (PDF)
file, including graphics. Perform a virus check before uploading the Technical Volume
file. If a virus is detected, it may cause rejection of the proposal. Do not lock or encrypt
the uploaded file. Do not include or embed active graphics such as videos, moving
pictures, or other similar media in the document.
(2) Length: It is the proposing firm’s responsibility to verify that the Technical Volume does
not exceed the page limit after upload to DSIP. Please refer to Component-specific
instructions for how a technical volume is handled if the stated page count is
exceeded. Some Components will reject the entire technical proposal if the proposal
exceeds the stated page count.
(3) Layout: Number all pages of your proposal consecutively. Those who wish to respond
must submit a direct, concise, and informative research or research and development
proposal (no type smaller than 10-point on standard 8-1/2" x 11" paper with one-inch
margins). The header on each page of the Technical Volume should contain your company
name, topic number, and proposal number assigned by the Defense SBIR/STTR Innovation
Portal (DSIP) when the Cover Sheet was created. The header may be included in the oneinch margin.
c. Content of the Technical Volume (Volume 2)
The Technical Volume should cover the following items in the order given below:
(1) Identification and Significance of the Problem or Opportunity. Define the specific
technical problem or opportunity addressed and its importance.
(2) Phase I Technical Objectives. Enumerate the specific objectives of the Phase I work,
including the questions the research and development effort will try to answer to determine
the feasibility of the proposed approach.
(3) Phase I Statement of Work (including Subcontractors’ Efforts)
a. Provide an explicit, detailed description of the Phase I approach. If a Phase I option is
required or allowed by the Component, describe appropriate research activities which
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would commence at the end of Phase I base period should the Component elect to
exercise the option. The Statement of Work should indicate what tasks are planned,
how and where the work will be conducted, a schedule of major events, and the final
product(s) to be delivered. The Phase I effort should attempt to determine the technical
feasibility of the proposed concept. The methods planned to achieve each objective or
task should be discussed explicitly and in detail. This section should be a substantial
portion of the Technical Volume section.
b. This BAA may contain topics that have been identified by the Program Manager as
research or activities involving Human/Animal Subjects and/or Recombinant DNA. In
the event that Phase I performance includes performance of these kinds of research or
activities, please identify the applicable protocols and how those protocols will be
followed during Phase I. Please note that funds cannot be released or used on any
portion of the project involving human/animal subjects or recombinant DNA research
or activities until all of the proper approvals have been obtained (see Sections 4.7 4.9). Submitters proposing research involving human and/or animal use are
encouraged to separate these tasks in the technical proposal and cost proposal in
order to avoid potential delay of contract award.
(4) Related Work. Describe significant activities directly related to the proposed effort,
including any conducted by the principal investigator, the proposing firm, consultants, or
others. Describe how these activities interface with the proposed project and discuss any
planned coordination with outside sources. The technical volume must persuade reviewers
of the proposer's awareness of the state-of-the-art in the specific topic. Describe previous
work not directly related to the proposed effort but similar. Provide the following:
a. Short description,
b. Client for which work was performed (including individual to be contacted and phone
number), and
c. Date of completion.
(5) Relationship with Future Research or Research and Development
a. State the anticipated results of the proposed approach if the project is successful.
b. Discuss the significance of the Phase I effort in providing a foundation for Phase II
research or research and development effort.
c. Identify the applicable clearances, certifications and approvals required to conduct
Phase II testing and outline the plan for ensuring timely completion of said
authorizations in support of Phase II research or research and development effort.
(6) Commercialization Strategy. Describe in approximately one page your company's
strategy for commercializing this technology in DoD, other Federal Agencies, and/or
private sector markets. Provide specific information on the market need the technology will
address and the size of the market. Also include a schedule showing the quantitative
commercialization results from this SBIR project that your company expects to achieve.
(7) Key Personnel. Identify key personnel who will be involved in the Phase I effort including
information on directly related education and experience. A concise technical resume of the
principal investigator, including a list of relevant publications (if any), must be included
(Please do not include Privacy Act Information). All resumes will count toward the page
limitations for Volume 2.
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(8) Foreign Citizens. Identify any foreign citizens or individuals holding dual citizenship
expected to be involved on this project as a direct employee, subcontractor, or consultant.
For these individuals, please specify their country of origin, the type of visa or work permit
under which they are performing and an explanation of their anticipated level of
involvement on this project. Proposers frequently assume that individuals with dual
citizenship or a work permit will be permitted to work on an SBIR project and do not
report them. This is not necessarily the case and a proposal will be rejected if the requested
information is not provided. Therefore, firms should report any and all individuals expected
to be involved on this project that are considered a foreign national as defined in Section 3
of the BAA. You may be asked to provide additional information during negotiations in
order to verify the foreign citizen’s eligibility to participate on a SBIR contract.
Supplemental information provided in response to this paragraph will be protected in
accordance with the Privacy Act (5 U.S.C. 552a), if applicable, and the Freedom of
Information Act (5 U.S.C. 552(b)(6)).
(9) Facilities/Equipment. Describe available instrumentation and physical facilities necessary
to carry out the Phase I effort. Justify equipment purchases in this section and include
detailed pricing information in the Cost Volume. State whether or not the facilities where
the proposed work will be performed meet environmental laws and regulations of federal,
state (name), and local Governments for, but not limited to, the following groupings:
airborne emissions, waterborne effluents, external radiation levels, outdoor noise, solid and
bulk waste disposal practices, and handling and storage of toxic and hazardous materials.
(10) Subcontractors/Consultants. Involvement of a university or other subcontractors or
consultants in the project may be appropriate. If such involvement is intended, it should be
identified and described according to the Cost Breakdown Guidance. A minimum of twothirds of the research and/or analytical work in Phase I, as measured by direct and indirect
costs, must be conducted by the proposing firm, unless otherwise approved in writing by
the Contracting Officer. SBIR efforts may include subcontracts with Federal Laboratories
and Federally Funded Research and Development Centers (FFRDCs). A waiver is no
longer required for the use of federal laboratories and FFRDCs; however, proposers must
certify their use of such facilities on the Cover Sheet of the proposal. Foreign disclosure
requirements flow down to all subcontractors and consultants.
(11) Prior, Current, or Pending Support of Similar Proposals or Awards. If a proposal
submitted in response to this BAA is substantially the same as another proposal that was
funded, is now being funded, or is pending with another Federal Agency, or another or the
same DoD Component, you must reveal this on the Proposal Cover Sheet and provide the
following information:
a. Name and address of the Federal Agency(s) or DoD Component to which a proposal
was submitted, will be submitted, or from which an award is expected or has been
received.
b. Date of proposal submission or date of award.
c. Title of proposal.
d. Name and title of principal investigator for each proposal submitted or award received.
e. Title, number, and date of BAA(s) or solicitation(s) under which the proposal was
submitted, will be submitted, or under which award is expected or has been received.
f. If award was received, state contract number.
g. Specify the applicable topics for each SBIR proposal submitted or award received.
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Note: If this does not apply, state in the proposal "No prior, current, or pending support
for proposed work."
d. Content of the Cost Volume (Volume 3)
Complete the Cost Volume by using the on-line cost volume form on the Defense SBIR/STTR
Innovation Portal (DSIP). Some items in the Cost Breakdown Guidance may not apply to the
proposed project. If that is the case, there is no need to provide information on each and every
item. What matters is that enough information be provided to allow us to understand how you
plan to use the requested funds if a contract is awarded.
(1) List all key personnel by name as well as by number of hours dedicated to the project as
direct labor.
(2) While special tooling and test equipment and material cost may be included under Phases I,
the inclusion of equipment and material will be carefully reviewed relative to need and
appropriateness for the work proposed. The purchase of special tooling and test equipment
must, in the opinion of the Component Contracting Officer, be advantageous to the
Government and should be related directly to the specific topic. These may include such
items as innovative instrumentation or automatic test equipment. Title to property furnished
by the Government or acquired with Government funds will be vested with the DoD
Component, unless it is determined that transfer of title to the contractor would be more
cost effective than recovery of the equipment by the DoD Component.
(3) Cost for travel funds must be justified and related to the needs of the project.
(4) Cost sharing is permitted for proposals under this BAA; however, cost sharing is not
required nor will it be an evaluation factor in the consideration of a Phase I proposal.
(5) A Phase I Option (if applicable) should be fully costed separately from the Phase I (base)
approach.
(6) All subcontractor costs and consultant costs must be detailed at the same level as prime
contractor costs in regard to labor, travel, equipment, etc. Provide detailed substantiation of
subcontractor costs in your cost proposal. Enter this information in the Explanatory
Material section of the on-line cost proposal form. The Supporting Documents Volume
(Volume 5) may be used if additional space is needed.
When a proposal is selected for award, you must be prepared to submit further documentation
to the Component Contracting Officer to substantiate costs (e.g., an explanation of cost
estimates for equipment, materials, and consultants or subcontractors). For more information
about cost proposals and accounting standards, see http://www.dcaa.mil. Click on “Guidance”
and then click on “Audit Process Overview Information for Contractors.”
e. Company Commercialization Report (Volume 4)
The Company Commercialization Report (CCR) allows companies to report funding outcomes
resulting from prior SBIR and STTR awards. Completion of Volume 4: Company
Commercialization Report in DSIP is required for all proposal submissions. During proposal
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submission, proposing firms with no prior DoD or non-DoD SBIR/STTR awards can select
“No” for the question “Do you have a new or revised Company Commercialization Report to
upload?”.
Proposing firms with prior DoD and/or non-DoD Phase I and/or Phase II SBIR/STTR awards
must complete the CCR, regardless of whether the project has any commercialization to date,
by logging into their account at https://www.sbir.gov/. To view or print the information
currently contained in the Company Registry Commercialization Report, navigate to My
Dashboard > My Documents. To create or update the commercialization record, from the
company dashboard, scroll to the “My Commercialization” section, and click the create/update
Commercialization tab under “Current Report Version”. Please refer to the “Instructions” and
“Guide” documents contained in this section of the Dashboard for more detail on completing
and updating the CCR.
Once the report is certified and submitted on SBIR.gov, click the “Company
Commercialization Report” PDF under the My Documents section of the dashboard to
download a PDF of the CCR. This PDF of the CCR must be uploaded to Volume 4: Company
Commercialization Report in the Firm Information section of DSIP by the Firm Admin. All
other firm users will have read-only access to the CCR from the proposal submission page, in
order to confirm that the CCR has been uploaded by the Firm Admin to complete the Volume 4
requirement. The most recent version of the CCR that has been uploaded by the Firm Admin
will be included in the proposal submission.
f.

Supporting Documents (Volume 5)
Volume 5 is provided for proposers to submit additional documentation to support the
Technical Volume (Volume 2), and the Cost Volume (Volume 3).
Beginning with the DoD 21.A STTR BAA, all proposers are REQUIRED to submit the
following documents to Volume 5:
1. Contractor Certification Regarding Provision of Prohibited Video Surveillance and
Telecommunications Services and Equipment (REQUIRED)
2. Foreign Ownership or Control Disclosure (BAA Attachment 2) (Proposers must
review Attachment 2: Foreign Ownership or Control Disclosure to determine
applicability)
Any of the following documents may be included in Volume 5 if applicable to the proposal.
Refer to Component-specific instructions for additional Volume 5 requirements.
1. Letters of Support
2. Additional Cost Information
3. Funding Agreement Certification
4. Technical Data Rights (Assertions)
5. Lifecycle Certification
6. Allocation of Rights
7. Other
g. Contractor Certification Regarding Provision of Prohibited Video Surveillance and
Telecommunications Services and Equipment
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The DoD must comply with Section 889(a)(1)(B) of the National Defense Authorization Act
(NDAA) for Fiscal Year 2019, and is working to reduce or eliminate contracts with entities that
use any equipment, system, or service that uses covered telecommunications equipment or
services (as defined in BAA Attachment 1) as a substantial or essential component of any
system, or as critical technology as part of any system.
All proposals must include certifications in Federal Acquisition Regulation clauses 52.204-24,
52-204-25, and 52-204-26, executed by the proposer’s authorized company representative.
These Federal Acquisition Regulation clauses may be found in BAA Attachment 1. These
certifications must be signed by the authorized company representative and uploaded as a
separate PDF file in the supporting documents sections of Volume 5 for all proposal
submissions.
The effort to complete the required certification clauses includes due diligence on the part of
the proposer and for any contractors that may be proposed as a part of the submission including
research partners and suppliers. Therefore, proposers are strongly encouraged to review the
requirements of these certifications early in the proposal development process. Failure to
submit or complete the required certifications as a part of the proposal submission process may
be cause for rejection of the proposal submission without evaluation.
h. Foreign Ownership or Control Disclosure

If the proposer answers YES to any of the questions contained in the Firm
Certifications section of the DSIP proposal submission page regarding foreign
involvement (accessible only by the DSIP Firm Admin), Proposers must review
Attachment 2: Foreign Ownership or Control Disclosure to determine
applicability. If applicable, an authorized firm representative must complete the
Foreign Ownership or Control Disclosure (BAA Attachment 2). The completed and
signed disclosure must be uploaded to Volume 5 of the proposal submission.
i.

Fraud, Waste and Abuse Training (Volume 6)
The Fraud, Waste and Abuse (FWA) training is required for Phase I and Direct to Phase II
proposals. FWA training provides information on what represents FWA in the SBIR/STTR
program, the most common mistakes that lead to FWA, as well as the penalties and ways to
prevent FWA in your firm. This training material can be found in the Volume 6 section of
the proposal submission module in DSIP and must be thoroughly reviewed once per year.
Plan ahead and leave ample time to complete this training based on the proposal submission
deadline.
6.0 PHASE I EVALUATION CRITERIA

Proposals will be evaluated based on the criteria outlined below, unless otherwise specified in the
Component-specific instructions. Selections will be based on best value to the Government considering
the following factors which are listed in descending order of importance:
a. The soundness, technical merit, and innovation of the proposed approach and its incremental
progress toward topic or subtopic solution.
b. The qualifications of the proposed principal/key investigators, supporting staff, and consultants.
Qualifications include not only the ability to perform the research and development but also the
ability to commercialize the results.
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c. The potential for commercial (Government or private sector) application and the benefits
expected to accrue from this commercialization.
Cost or budget data submitted with the proposal will be considered during evaluation.
Technical reviewers will base their conclusions only on information contained in the proposal. It cannot
be assumed that reviewers are acquainted with the firm or key individuals or any referenced experiments.
Relevant supporting data such as journal articles, literature, including Government publications, etc.,
should be included based on requirements provided in Component-specific instructions.

7.0 PHASE II PROPOSAL INFORMATION
7.1

Introduction

Unless the Component is participating in the Direct to Phase II, Phase II proposals may only be submitted
by Phase I awardees. Submission of Phase II proposals are not permitted at this time and, if submitted,
may be rejected without evaluation. Phase II proposal preparation and submission instructions will be
provided by the DoD Components to Phase I awardees. See Component-specific instructions for more
information on Direct to Phase II Program preparation and submission instructions.

7.2

Proposal Provisions

IMPORTANT -- While it is permissible, with proposal notification, to submit identical proposals or
proposals containing a significant amount of essentially equivalent work for consideration under
numerous federal program BAAs and solicitations, it is unlawful to enter into contracts or grants requiring
essentially equivalent effort. If there is any question concerning this, it must be disclosed to the soliciting
agency or agencies as early as possible. If a proposal submitted for a Phase II effort is substantially the
same as another proposal that was funded, is now being funded, or is pending with another Federal
Agency, or another or the same DoD Component, you must reveal this on the Cover Sheet and provide
the information required in Section 5.4.c(11).
Due to specific limitations on the amount of funding and number of awards that may be awarded to a
particular firm per topic using SBIR/STTR program funds, Head of Agency Determinations are now
required before a different agency may make an award using another agency’s topic. This limitation does
not apply to Phase III funding. Please contact your original sponsoring agency before submitting a Phase
II proposal to an agency other than the one who sponsored the original topic.
Section 4(b)(1)(i) of the SBIR/STTR Policy Directive provides that, at the agency’s discretion, projects
awarded a Phase I under a BAA or solicitation for SBIR may transition in Phase II to STTR and vice
versa. A firm wishing to transfer from one program to another must contact their designated technical
monitor to discuss the reasons for the request and the agency’s ability to support the request. The
transition may be proposed prior to award or during the performance of the Phase II effort. Agency
disapproval of a request to change programs shall not be grounds for granting relief from any contractual
performance requirement. All approved transitions between programs must be noted in the Phase II award
or award modification signed by the contracting officer that indicates the removal or addition of the
research institution and the revised percentage of work requirements.
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7.3

Commercialization Strategy

At a minimum, your commercialization strategy must address the following five questions:
(1) What is the first product that this technology will go into?
(2) Who will be the customers, and what is the estimated market size?
(3) How much money will be needed to bring the technology to market, and how will that money be
raised?
(4) Does the company contain marketing expertise and, if not, how will that expertise be brought into
the company?
(5) Who are the proposing firm’s competitors, and what is the price and/or quality advantage over
those competitors?
The commercialization strategy must also include a schedule showing the anticipated quantitative
commercialization results from the Phase II project at one year after the start of Phase II, at the
completion of Phase II, and after the completion of Phase II (i.e., amount of additional investment, sales
revenue, etc.). After Phase II award, the company is required to report actual sales and investment data in
its SBA Company Commercialization Report via “My Dashboard” on SBIR.gov at least annually. For
information on formatting, page count and other details, please refer to the Component-specific
instructions.
7.4

Phase II Evaluation Criteria

Phase II proposals will be evaluated based on the criteria outlined above in section 6.0, unless otherwise
specified in the Component-specific instructions.
7.5

Phase II Award Information

DoD Components will notify Phase I awardees of the Phase II proposal submission requirements.
Submission of Phase II proposals will be in accordance with instructions provided by individual
Components. The details on the due date, content, and submission requirements of the Phase II proposal
will be provided by the awarding DoD Component either in the Phase I award or by subsequent
notification.
7.6

Adequate Accounting System

In order to reduce risk to the small business and avoid potential contracting delays, it is suggested that
companies interested in pursuing Phase II SBIR/STTR contracts and other contracts of similar size with
the Department of Defense (DoD), have an adequate accounting system per General Accepted
Accounting Principles (GAAP), Generally Accepted Government Auditing Standards (GAGAS), Federal
Acquisition Regulation (FAR) and Cost Accounting Standards (CAS) in place. The accounting system
will be audited by the Defense Contract Audit Agency (DCAA). DCAA’s requirements and standards are
available on their Website at: http://www.dcaa.mil and click on “Guidance” and then click on “Audit
Process Overview – Information for Contractors,” and also at: http://www.dcaa.mil and click on
“Checklists and Tools” and then click on “Pre-award Accounting System Adequacy Checklist”.
7.7

Phase II Enhancement Policy

To further encourage the transition of STTR research into DoD acquisition programs as well as the
private sector, certain DoD Components have developed their own Phase II Enhancement policy. Under
this policy, the Component will provide a Phase II awardee with additional Phase II STTR funding if the
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company can match the additional STTR funds with non-STTR funds from DoD acquisition programs or
the private sector.
See component instructions for more details on Phase II Enhancement opportunities.
7.8

Commercialization Readiness Program (CRP)

The SBIR/STTR Reauthorization Act of 2011 establishes the Commercialization Pilot Program (CPP) as
a long-term program titled the Commercialization Readiness Program (CRP).
Each Military Department (Army, Navy, and Air Force) has established a Commercialization Readiness
Program. Please check the Component instructions for further information.
The Small Business and Technology Partnerships Office established the OSD Transitions SBIR
Technology (OTST) Pilot Program. The OTST pilot program is an interim technology maturity phase
(Phase II), inserted into the SBIR development.
For more information contact:
Mr. Matthew B. Williams
OUSD (R&E) Technology Portfolio Manager
matthew.b.williams10.civ@mail.mil
Mr. Jason Talley
OUSD (R&E) Outreach/Education/Transition Specialist
jason.m.talley2.ctr@mail.mil

8.0 CONTRACTUAL REQUIREMENTS
8.1

Other Contract Requirements

Small Business Concerns (SBCs) are strongly encouraged to engage with their Contracting/Agreements
Office to determine what measures can be taken in the event contract performance is affected due to the
COVID-19 situation. SBCs are encouraged to monitor the CDC Website, engage with your employees to
share information and discuss COVID-19 concerns employees may have. Please identify to your
Contracting/Agreements Officer potential impacts to the welfare and safety of your workforce and any
contract/OT performance issues. Most importantly, keep in mind that only your Contracting/Agreements
Officer can affect changes to your contract/OT.
Upon award of a contract, the contractor will be required to make certain legal commitments through
acceptance of Government contract clauses in the Phase I contract. The outline that follows is illustrative
of the types of provisions required by the Federal Acquisition Regulation that will be included in the
Phase I contract. This is not a complete list of provisions to be included in Phase I contracts, nor does it
contain specific wording of these clauses. Copies of complete general provisions will be made available
prior to award.
a. Standards of Work. Work performed under the contract must conform to high professional
standards.
b. Inspection. Work performed under the contract is subject to Government inspection and
evaluation at all reasonable times.
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c. Examination of Records. The Comptroller General (or a fully authorized representative) shall
have the right to examine any directly pertinent records of the contractor involving transactions
related to this contract.
d. Default. The Government may terminate the contract if the contractor fails to perform the work
contracted.
e. Termination for Convenience. The contract may be terminated at any time by the
Government if it deems termination to be in its best interest, in which case the contractor will
be compensated for work performed and for reasonable termination costs.
f. Disputes. Any dispute concerning the contract which cannot be resolved by agreement shall be
decided by the contracting officer with right of appeal.
g. Contract Work Hours. The contractor may not require an employee to work more than eight
hours a day or forty hours a week unless the employee is compensated accordingly (that is,
receives overtime pay).
h. Equal Opportunity. The contractor will not discriminate against any employee or applicant
for employment because of race, color, religion, sex, or national origin.
i. Affirmative Action for Veterans. The contractor will not discriminate against any employee
or applicant for employment because he or she is a disabled veteran.
j. Affirmative Action for Handicapped. The contractor will not discriminate against any
employee or applicant for employment because he or she is physically or mentally
handicapped.
k. Officials Not to Benefit. No member of or delegate to Congress shall benefit from the contract.
l. Covenant Against Contingent Fees. No person or agency has been employed to solicit or
secure the contract upon an understanding for compensation except bona fide employees or
commercial agencies maintained by the contractor for the purpose of securing business.
m. Gratuities. The contract may be terminated by the Government if any gratuities have been
offered to any representative of the Government to secure the contract.
n. Patent Infringement. The contractor shall report each notice or claim of patent infringement
based on the performance of the contract.
o. Military Security Requirements. The contractor shall safeguard any classified information
associated with the contracted work in accordance with applicable regulations.
p. American Made Equipment and Products. When purchasing equipment or a product under
the SBIR funding agreement, purchase only American-made items whenever possible.
q. Unique Identification (UID). If your proposal identifies hardware that will be delivered to the
government be aware of the possible requirement for unique item identification in accordance
with DFARS 252.211-7003.
r. Publication Approval. Government review and approval will be required prior to any
dissemination or publication, except within and between the Contractor and any subcontractors,
of classified and non-fundamental information developed under this contract or contained in
the reports to be furnished pursuant to this contract.
s. Animal Welfare. Contracts involving research, development, test, evaluation, or training on
vertebrate animals will incorporate DFARS clause 252.235-7002.
t. Protection of Human Subjects. Effective 29 July 2009, contracts that include or may include
research involving human subjects in accordance with 32 CFR Part 219, DoD Directive
3216.02 and 10 U.S.C. 980, including research that meets exemption criteria under 32 CFR
219.101(b), will incorporate DFARS clause 252.235-7004.
u. E-Verify. Contracts exceeding the simplified acquisition threshold may include the FAR clause
52.222-54 “Employment Eligibility Verification” unless exempted by the conditions listed at
FAR 22.1803.
v. ITAR. In accordance with DFARS 225.7901-4, Export Control Contract Clauses, the clause
found at DFARS 252.225-7048, Export-Controlled Items (June 2013), must be included in all
BAAs/solicitations and contracts. Therefore, all awards resulting from this BAA will include

33

VERSION 10
DFARS 252.225-7048. Full text of the clause may be found at
https://www.govinfo.gov/content/pkg/CFR-2013-title48-vol3/pdf/CFR-2013-title48-vol3sec252-225-7048.pdf.
w. Cybersecurity. Any Small Business Concern receiving an SBIR award is required to provide
adequate security on all covered contractor information systems. Specific security requirements
are listed in DFARS 252.204.7012, and compliance is mandatory.
x. Disclosure of Ownership or Control by a Foreign Government. DFARS 252.209-7002,
Disclosure of Ownership or Control by a Foreign Government (JUN 2010), is incorporated into
this solicitation. In accordance with DFARS 252.209-7002, any SBC submitting a proposal in
response to this solicitation is required to disclose, by completing Attachment 2 to this
solicitation, Foreign Ownership or Control Disclosure, any interest a foreign government has in
the SBC when that interest constitutes control by a foreign government, as defined in DFARS
provision 252.209-7002. If the SBC is a subsidiary, it is also required to disclose any
reportable interest a foreign government has in any entity that owns or controls the subsidiary,
including reportable interest concerning the SBC’s immediate parent, intermediate parents, and
the ultimate parent.
8.2
Prohibition on Contracting with Persons that have Business Operations with the Maduro
Regime
Section 890 of the National Defense Authorization Act (NDAA) for Fiscal Year (FY) 2020 prohibits
entering into a contract for the procurement of products or services with any person that has business
operations with an authority of the government of Venezuela that is not recognized as the legitimate
government of Venezuela by the United States Government, unless an exception applies. See provision
252.225-7974 Class Deviation 2020-O0005 “Prohibition on Contracting with Persons that have Business
Operations with the Maduro Regime.
8.3

Copyrights

With prior written permission of the Contracting Officer, the awardee may copyright (consistent with
appropriate national security considerations, if any) material developed with DoD support. DoD receives
a royalty-free license for the Federal Government and requires that each publication contain an
appropriate acknowledgment and disclaimer statement.
8.4

Patents

Small business firms normally may retain the principal worldwide patent rights to any invention
developed with Government support. The Government receives a royalty-free license for its use, reserves
the right to require the patent holder to license others in certain limited circumstances, and requires that
anyone exclusively licensed to sell the invention in the United States must normally manufacture it
domestically. To the extent authorized by 35 USC 205, the Government will not make public any
information disclosing a Government-supported invention for a period of five years to allow the awardee
to pursue a patent. See also Invention Reporting in Section 8.6.
8.5

Technical Data Rights

Rights in technical data, including software, developed under the terms of any contract resulting from
proposals submitted in response to this BAA generally remain with the contractor, except that the
Government obtains a royalty-free license to use such technical data only for Government purposes
during the period commencing with contract award and ending five years after completion of the project
under which the data were generated. This data should be marked with the restrictive legend specified in

34

VERSION 10
DFARS 252.227-7018. Upon expiration of the five-year restrictive license, the Government has
unlimited rights in the STTR data. During the license period, the Government may not release or disclose
STTR data to any person other than its support services contractors except: (1) For evaluation purposes;
(2) As expressly permitted by the contractor; or (3) A use, release, or disclosure that is necessary for
emergency repair or overhaul of items operated by the Government. See DFARS clause 252.227-7018,
"Rights in Noncommercial Technical Data and Computer Software – Small Business Technology
Transfer (STTR) Program."
If a proposer plans to submit assertions in accordance with DFARS 252.227-7017, those assertions must
be identified, and assertion of use, release, or disclosure restriction MUST be included with your proposal
submission. The contract cannot be awarded until assertions have been approved.
8.6

Invention Reporting

STTR awardees must report inventions to the component within two months of the inventor’s report to
the awardee. The reporting of inventions may be accomplished by submitting paper documentation,
including fax, or through the Edison Invention Reporting System at www.iedison.gov for those agencies
participating in iEdison.
8.7

Final Technical Reports - Phase I through Phase III
a. Content: A final report is required for each project phase. The reports must contain in detail
the project objectives, work performed, results obtained, and estimates of technical feasibility.
A completed SF 298, "Report Documentation Page,” will be used as the first page of the report.
submission resources at
http://www.dtic.mil/dtic/submit/guidance_on_submitting_docs_to_dtic.html. In addition,
monthly status and progress reports may be required by the DoD Component.
b. SF 298 Form “Report Documentation Page” Preparation:
(1) If desirable, language used by the company in its Phase II proposal to report Phase I
progress may also be used in the final report.
(2) For each unclassified report, the company submitting the report should fill in Block 12
(Distribution/Availability Statement) of the SF 298, "Report Documentation Page,” with
the following statement: “Distribution authorized to U.S. Government only; Proprietary
Information, (Date of Determination). Other requests for this document shall be referred to
the Component SBIR Program Office.”
Note: Data developed under a SBIR contract is subject to SBIR Data Rights which allow
for protection under DFARS 252.227-7018 Class Deviation 2020-O0007 (see Section 11.5,
Technical Data Rights). The sponsoring DoD activity, after reviewing the company's entry
in Block 12, has final responsibility for assigning a distribution statement.
For additional information on distribution statements see the following Defense Technical
Information Center (DTIC) Web site: https://discover.dtic.mil/wpcontent/uploads/2018/09/distribution_statements_and_reasonsSept2018.pdf
(3) Block 14 (Abstract) of the SF 298, "Report Documentation Page" must include as the first
sentence, "Report developed under SBIR contract for topic [insert BAA topic number.
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[Follow with the topic title, if possible.]” The abstract must identify the purpose of the
work and briefly describe the work conducted, the findings or results and the potential
applications of the effort. Since the abstract will be published by the DoD, it must not
contain any proprietary or classified data and type “UU” in Block 17.
(4) Block 15 (Subject Terms) of the SF 298 must include the term "SBIR Report".
c. Submission: In accordance with DoD Directive 3200.12 and DFARS clause 252.235-7011, a
copy of the final report shall be submitted (electronically or on disc) to:
Defense Technical Information Center
ATTN: DTIC-OA (SBIR)
8725 John J Kingman Road, Suite 0944
Ft. Belvoir, VA 22060-6218
Delivery will normally be within 30 days after completion of the Phase I technical effort.
Other requirements regarding submission of reports and/or other deliverables will be defined in the
Contract Data Requirements List (CDRL) of each contract.
Special instructions for the submission of CLASSIFIED reports will be defined in the delivery schedule
of the contract.DO NOT E-MAIL Classified or controlled unclassified reports, or reports containing SBIR
Data Rights protected under DFARS 252.227-7018 Class Deviation 2020-O0007.
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ATTACHMENT 1

Department of Defense (DoD)
Small Business Innovation Research (SBIR) Program
Small Business Technology Transfer (STTR) Program
CONTRACTOR CERTIFICATION REGARDING
PROVISION OF PROHIBITED VIDEO SURVEILLANCE AND
TELECOMMUNICATIONS SERVICES AND EQUIPMENT
Contractor’s Name
Company Name
Office Tel #
Mobile #
Email

Name of person authorized to sign:

Signature of person authorized:

Date:

The penalty for making false statements is prescribed in the U.S. Criminal Code, 18 U.S.C. 1001.
FAR CLAUSES INCORPORATED IN FULL TEXT:
52.204-24 REPRESENTATION REGARDING CERTAIN TELECOMMUNICATIONS AND VIDEO
SURVEILLANCE SERVICES OR EQUIPMENT (AUG 2020)
The Offeror shall not complete the representation at paragraph (d)(1) of this provision if the Offeror
has represented that it “does not provide covered telecommunications equipment or services as a part of
its offered products or services to the Government in the performance of any contract, subcontract, or
other contractual instrument” in the provision at 52.204-26, Covered Telecommunications Equipment or
Services—Representation, or in paragraph (v) of the provision at 52.212-3, Offeror Representations and
Certifications-Commercial Items.
(a) Definitions. As used in this provisionBackhaul, covered telecommunications equipment or services, critical technology, interconnection
arrangements, reasonable inquiry, roaming, and substantial or essential component have the meanings
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provided in the clause 52.204-25, Prohibition on Contracting for Certain Telecommunications and Video
Surveillance Services or Equipment.
(b) Prohibition. (1) Section 889(a)(1)(A) of the John S. McCain National Defense Authorization Act
for Fiscal Year 2019 (Pub. L. 115-232) prohibits the head of an executive agency on or after August 13,
2019, from procuring or obtaining, or extending or renewing a contract to procure or obtain, any
equipment, system, or service that uses covered telecommunications equipment or services as a
substantial or essential component of any system, or as critical technology as part of any system. Nothing
in the prohibition shall be construed to—
(i) Prohibit the head of an executive agency from procuring with an entity to provide a service that
connects to the facilities of a third-party, such as backhaul, roaming, or interconnection arrangements; or
(ii) Cover telecommunications equipment that cannot route or redirect user data traffic or cannot
permit visibility into any user data or packets that such equipment transmits or otherwise handles.
(2) Section 889(a)(1)(B) of the John S. McCain National Defense Authorization Act for Fiscal Year
2019 (Pub. L. 115-232) prohibits the head of an executive agency on or after August 13, 2020, from
entering into a contract or extending or renewing a contract with an entity that uses any equipment,
system, or service that uses covered telecommunications equipment or services as a substantial or
essential component of any system, or as critical technology as part of any system. This prohibition
applies to the use of covered telecommunications equipment or services, regardless of whether that use is
in performance of work under a Federal contract. Nothing in the prohibition shall be construed to—
(i) Prohibit the head of an executive agency from procuring with an entity to provide a service that
connects to the facilities of a third-party, such as backhaul, roaming, or interconnection arrangements; or
(ii) Cover telecommunications equipment that cannot route or redirect user data traffic or cannot
permit visibility into any user data or packets that such equipment transmits or otherwise handles.
(c) Procedures. The Offeror shall review the list of excluded parties in the System for Award
Management (SAM) (https://www.sam.gov) for entities excluded from receiving federal awards for
“covered telecommunications equipment or services.”
(d) Representations. The Offeror represents that—
(1) It [] will, [] will not provide covered telecommunications equipment or services to the
Government in the performance of any contract, subcontract or other contractual instrument resulting
from this solicitation. The Offeror shall provide the additional disclosure information required at
paragraph (e)(1) of this section if the Offeror responds “will” in paragraph (d)(1) of this section; and
(2) After conducting a reasonable inquiry, for purposes of this representation, the Offeror represents
that—
It [] does, [] does not use covered telecommunications equipment or services, or use any equipment,
system, or service that uses covered telecommunications equipment or services. The Offeror shall provide
the additional disclosure information required at paragraph (e)(2) of this section if the Offeror responds
“does” in paragraph (d)(2) of this section.
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(e) Disclosures. (1) Disclosure for the representation in paragraph (d)(1) of this provision. If the
Offeror has responded “will” in the representation in paragraph (d)(1) of this provision, the Offeror shall
provide the following information as part of the offer:
(i) For covered equipment—
(A) The entity that produced the covered telecommunications equipment (include entity name,
unique entity identifier, CAGE code, and whether the entity was the original equipment manufacturer
(OEM) or a distributor, if known);
(B) A description of all covered telecommunications equipment offered (include brand; model
number, such as OEM number, manufacturer part number, or wholesaler number; and item description, as
applicable); and
(C) Explanation of the proposed use of covered telecommunications equipment and any factors
relevant to determining if such use would be permissible under the prohibition in paragraph (b)(1) of this
provision.
(ii) For covered services—
(A) If the service is related to item maintenance: A description of all covered telecommunications
services offered (include on the item being maintained: Brand; model number, such as OEM number,
manufacturer part number, or wholesaler number; and item description, as applicable); or
(B) If not associated with maintenance, the Product Service Code (PSC) of the service being
provided; and explanation of the proposed use of covered telecommunications services and any factors
relevant to determining if such use would be permissible under the prohibition in paragraph (b)(1) of this
provision.
(2) Disclosure for the representation in paragraph (d)(2) of this provision. If the Offeror has
responded “does” in the representation in paragraph (d)(2) of this provision, the Offeror shall provide the
following information as part of the offer:
(i) For covered equipment—
(A) The entity that produced the covered telecommunications equipment (include entity name,
unique entity identifier, CAGE code, and whether the entity was the OEM or a distributor, if known);
(B) A description of all covered telecommunications equipment offered (include brand; model
number, such as OEM number, manufacturer part number, or wholesaler number; and item description, as
applicable); and
(C) Explanation of the proposed use of covered telecommunications equipment and any factors
relevant to determining if such use would be permissible under the prohibition in paragraph (b)(2) of this
provision.
(ii) For covered services—
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(A) If the service is related to item maintenance: A description of all covered telecommunications
services offered (include on the item being maintained: Brand; model number, such as OEM number,
manufacturer part number, or wholesaler number; and item description, as applicable); or
(B) If not associated with maintenance, the PSC of the service being provided; and explanation of
the proposed use of covered telecommunications services and any factors relevant to determining if such
use would be permissible under the prohibition in paragraph (b)(2) of this provision.
(End of provision)
52.204-25 PROHIBITION ON CONTRACTING FOR CERTAIN TELECOMMUNICATIONS AND VIDEO
SURVEILLANCE SERVICES OR EQUIPMENT (AUG 2020)
(a) Definitions. As used in this clause—
Backhaul means intermediate links between the core network, or backbone network, and the small
subnetworks at the edge of the network (e.g., connecting cell phones/towers to the core telephone
network). Backhaul can be wireless (e.g., microwave) or wired (e.g., fiber optic, coaxial cable,
Ethernet).
Covered foreign country means The People's Republic of China.
Covered telecommunications equipment or services means—
(1) Telecommunications equipment produced by Huawei Technologies Company or ZTE
Corporation (or any subsidiary or affiliate of such entities);
(2) For the purpose of public safety, security of Government facilities, physical security surveillance
of critical infrastructure, and other national security purposes, video surveillance and telecommunications
equipment produced by Hytera Communications Corporation, Hangzhou Hikvision Digital Technology
Company, or Dahua Technology Company (or any subsidiary or affiliate of such entities);
(3) Telecommunications or video surveillance services provided by such entities or using such
equipment; or
(4) Telecommunications or video surveillance equipment or services produced or provided by an
entity that the Secretary of Defense, in consultation with the Director of National Intelligence or the
Director of the Federal Bureau of Investigation, reasonably believes to be an entity owned or controlled
by, or otherwise connected to, the government of a covered foreign country.
Critical technology means—
(1) Defense articles or defense services included on the United States Munitions List set forth in the
International Traffic in Arms Regulations under subchapter M of chapter I of title 22, Code of Federal
Regulations;
(2) Items included on the Commerce Control List set forth in Supplement No. 1 to part 774 of the
Export Administration Regulations under subchapter C of chapter VII of title 15, Code of Federal
Regulations, and controlled—
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(i) Pursuant to multilateral regimes, including for reasons relating to national security, chemical and
biological weapons proliferation, nuclear nonproliferation, or missile technology; or
(ii) For reasons relating to regional stability or surreptitious listening;
(3) Specially designed and prepared nuclear equipment, parts and components, materials, software,
and technology covered by part 810 of title 10, Code of Federal Regulations (relating to assistance to
foreign atomic energy activities);
(4) Nuclear facilities, equipment, and material covered by part 110 of title 10, Code of Federal
Regulations (relating to export and import of nuclear equipment and material);
(5) Select agents and toxins covered by part 331 of title 7, Code of Federal Regulations, part 121 of
title 9 of such Code, or part 73 of title 42 of such Code; or
(6) Emerging and foundational technologies controlled pursuant to section 1758 of the Export
Control Reform Act of 2018 (50 U.S.C. 4817).
Interconnection arrangements means arrangements governing the physical connection of two or
more networks to allow the use of another's network to hand off traffic where it is ultimately delivered
(e.g., connection of a customer of telephone provider A to a customer of telephone company B) or sharing
data and other information resources.
Reasonable inquiry means an inquiry designed to uncover any information in the entity's possession
about the identity of the producer or provider of covered telecommunications equipment or services used
by the entity that excludes the need to include an internal or third-party audit.
Roaming means cellular communications services (e.g., voice, video, data) received from a visited
network when unable to connect to the facilities of the home network either because signal coverage is
too weak or because traffic is too high.
Substantial or essential component means any component necessary for the proper function or
performance of a piece of equipment, system, or service.
(b) Prohibition. (1) Section 889(a)(1)(A) of the John S. McCain National Defense Authorization Act
for Fiscal Year 2019 (Pub. L. 115-232) prohibits the head of an executive agency on or after August 13,
2019, from procuring or obtaining, or extending or renewing a contract to procure or obtain, any
equipment, system, or service that uses covered telecommunications equipment or services as a
substantial or essential component of any system, or as critical technology as part of any system. The
Contractor is prohibited from providing to the Government any equipment, system, or service that uses
covered telecommunications equipment or services as a substantial or essential component of any system,
or as critical technology as part of any system, unless an exception at paragraph (c) of this clause applies
or the covered telecommunication equipment or services are covered by a waiver described in FAR
4.2104.
(2) Section 889(a)(1)(B) of the John S. McCain National Defense Authorization Act for Fiscal Year
2019 (Pub. L. 115-232) prohibits the head of an executive agency on or after August 13, 2020, from
entering into a contract, or extending or renewing a contract, with an entity that uses any equipment,
system, or service that uses covered telecommunications equipment or services as a substantial or
essential component of any system, or as critical technology as part of any system, unless an exception at
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paragraph (c) of this clause applies or the covered telecommunication equipment or services are covered
by a waiver described in FAR 4.2104. This prohibition applies to the use of covered telecommunications
equipment or services, regardless of whether that use is in performance of work under a Federal contract.
(c) Exceptions. This clause does not prohibit contractors from providing—
(1) A service that connects to the facilities of a third-party, such as backhaul, roaming, or
interconnection arrangements; or
(2) Telecommunications equipment that cannot route or redirect user data traffic or permit visibility
into any user data or packets that such equipment transmits or otherwise handles.
(d) Reporting requirement. (1) In the event the Contractor identifies covered telecommunications
equipment or services used as a substantial or essential component of any system, or as critical
technology as part of any system, during contract performance, or the Contractor is notified of such by a
subcontractor at any tier or by any other source, the Contractor shall report the information in paragraph
(d)(2) of this clause to the Contracting Officer, unless elsewhere in this contract are established
procedures for reporting the information; in the case of the Department of Defense, the Contractor shall
report to the website at https://dibnet.dod.mil. For indefinite delivery contracts, the Contractor shall report
to the Contracting Officer for the indefinite delivery contract and the Contracting Officer(s) for any
affected order or, in the case of the Department of Defense, identify both the indefinite delivery contract
and any affected orders in the report provided at https://dibnet.dod.mil.
(2) The Contractor shall report the following information pursuant to paragraph (d)(1) of this clause:
(i) Within one business day from the date of such identification or notification: The contract
number; the order number(s), if applicable; supplier name; supplier unique entity identifier (if known);
supplier Commercial and Government Entity (CAGE) code (if known); brand; model number (original
equipment manufacturer number, manufacturer part number, or wholesaler number); item description;
and any readily available information about mitigation actions undertaken or recommended.
(ii) Within 10 business days of submitting the information in paragraph (d)(2)(i) of this clause: Any
further available information about mitigation actions undertaken or recommended. In addition, the
Contractor shall describe the efforts it undertook to prevent use or submission of covered
telecommunications equipment or services, and any additional efforts that will be incorporated to prevent
future use or submission of covered telecommunications equipment or services.
(e) Subcontracts. The Contractor shall insert the substance of this clause, including this paragraph
(e), in all subcontracts and other contractual instruments, including subcontracts for the acquisition of
commercial items.
(End of clause)
52.204-26 COVERED TELECOMMUNICATIONS EQUIPMENT OR SERVICES-REPRESENTATION (DEC
2019)
(a) Definitions. As used in this provision, “covered telecommunications equipment or services” has the
meaning provided in the clause 52.204-25, Prohibition on Contracting for Certain Telecommunications
and Video Surveillance Services or Equipment.
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(b) Procedures. The Offeror shall review the list of excluded parties in the System for Award
Management (SAM) (https://www.sam.gov) for entities excluded from receiving federal awards for
“covered telecommunications equipment or services”.
(c) Representation. The Offeror represents that it □ does, □ does not provide covered
telecommunications equipment or services as a part of its offered products or services to the Government
in the performance of any contract, subcontract, or other contractual instrument.
(End of provision)
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ATTACHMENT 2
Department of Defense (DoD)
Small Business Innovation Research (SBIR) Program
Small Business Technology Transfer (STTR) Program

OMB No. 0704-0187
OMB approval expires
August 31, 2021

DISCLOSURE OF OFFEROR’S OWNERSHIP OR CONTROL BY A
FOREIGN GOVERNMENT
In accordance with DFARS provision 252.209-7002, an offeror is required to disclose, by
completing this form (and adding additional pages, as necessary), any interest a foreign
government has in the offeror when that interest constitutes control by a foreign government, as
defined in DFARS provision 252.209-7002. If the offeror is a subsidiary, it is also required to
disclose any reportable interest a foreign government has in any entity that owns or controls the
subsidiary, including reportable interest concerning the offeror’s immediate parent, intermediate
parents, and the ultimate parent.

DISCLOSURE
Offeror’s Point of Contact for Questions about
Disclosure

Name:
Phone
Number:
Name:

Offeror
Address:
Name:
Entity Controlled by a Foreign Government
Address:
Description of Foreign Government’s Interest
in the Offeror
Foreign Government’s Ownership Percentage
in Offeror
Identification of Foreign Government(s) with
Ownership or Control
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DFARS 252.209-7002 Disclosure of Ownership or Control by a Foreign Government (JUN
2010)
(a) Definitions. As used in this provision—
(1) “Effectively owned or controlled” means that a foreign government or any entity
controlled by a foreign government has the power, either directly or indirectly, whether exercised
or exercisable, to control the election, appointment, or tenure of the Offeror’s officers or a
majority of the Offeror’s board of directors by any means, e.g., ownership, contract, or operation
of law (or equivalent power for unincorporated organizations).
(2) “Entity controlled by a foreign government”—
(i) Means—
(A) Any domestic or foreign organization or corporation that is effectively owned or
controlled by a foreign government; or
(B) Any individual acting on behalf of a foreign government.
(ii) Does not include an organization or corporation that is owned, but is not controlled,
either directly or indirectly, by a foreign government if the ownership of that organization or
corporation by that foreign government was effective before October 23, 1992.
(3) “Foreign government” includes the state and the government of any country (other than
the United States and its outlying areas) as well as any political subdivision, agency, or
instrumentality thereof.
(4) “Proscribed information” means—
(i) Top Secret information;
(ii) Communications security (COMSEC) material, excluding controlled cryptographic
items when unkeyed or utilized with unclassified keys;
(iii) Restricted Data as defined in the U.S. Atomic Energy Act of 1954, as amended;
(iv) Special Access Program (SAP) information; or
(v) Sensitive Compartmented Information (SCI).
(b) Prohibition on award. No contract under a national security program may be awarded to an
entity controlled by a foreign government if that entity requires access to proscribed information
to perform the contract, unless the Secretary of Defense or a designee has waived application of
10 U.S.C. 2536(a).
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(c) Disclosure. The Offeror shall disclose any interest a foreign government has in the Offeror
when that interest constitutes control by a foreign government as defined in this provision. If the
Offeror is a subsidiary, it shall also disclose any reportable interest a foreign government has in
any entity that owns or controls the subsidiary, including reportable interest concerning the
Offeror’s immediate parent, intermediate parents, and the ultimate parent. Use separate paper as
needed, and provide the information in the following format:
Offeror’s Point of Contact for Questions about Disclosure
(Name and Phone Number with Country Code, City Code and Area Code, as applicable)
Name and Address of Offeror
Name and Address of Entity Controlled by a Foreign Government
Description of Interest, Ownership Percentage, and Identification of Foreign Government

(End of provision)
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DEPARTMENT OF THE NAVY (DON)
21.A Small Business Technology Transfer (STTR)
Proposal Submission Instructions
IMPORTANT


The following instructions apply to STTR topics only:
o
N21A-T001 through N21A-T018



The information provided in the DON Proposal Submission Instruction document takes
precedence over the DoD Instructions posted for this Broad Agency Announcement (BAA).



DON Phase I Technical Volume (Volume 2) page limit to not exceed 10 pages.



Proposers that are more than 50% owned by multiple venture capital operating
companies (VCOC), hedge funds (HF), private equity firms (PEF) or any combination of
these are eligible to submit proposals in response to DON topics advertised in this BAA.
Information on Majority Ownership in Part and certification requirements at time of
submission for these proposers are detailed in the section titled ADDITIONAL NOTES.



A Phase I proposal template specific to DON topics will be available to assist small businesses
to generate a Phase I Technical Volume (Volume 2). The template will be located on
https://www.navysbir.com/links_forms.htm.



The DON provides notice that Basic Ordering Agreements (BOAs) may be used for Phase I
awards, and BOAs or Other Transaction Agreements (OTAs) may be used for Phase II awards.



The Supporting Documents Volume (Volume 5) is available for the STTR 21.A BAA cycle.
The Supporting Documents Volume is provided for small businesses to submit additional
documentation to support the Technical Volume (Volume 2) and the Cost Volume (Volume 3).
Volume 5 is available for use when submitting Phase I and Phase II proposals. DON will not be
using any of the information in Volume 5 during the evaluation.

INTRODUCTION
The Program Manager of the DON STTR Program is Mr. Steve Sullivan. For program and administrative
questions, contact the SYSCOM Program Manager listed in Table 1; do not contact them for technical
questions. For technical questions about a topic, contact the Topic Authors listed within the topic during
the Pre-release period. During the Open period the DoD SBIR/STTR Topic Q&A platform
(https://www.dodsbirsttr.mil/submissions) must be used for any technical inquiry. Review section 4.13 of
the Department of Defense (DoD) SBIR/STTR Program Broad Agency Announcement (BAA) for further
information related to Direct Contact with Topic Authors and the Topic Q&A platform. For general
inquiries or problems with electronic submission, contact the DoD SBIR/STTR Help Desk at 1-703-2141333 (Monday through Friday, 9:00 a.m. to 5:00 p.m. ET) or via email at dodsbirsupport@reisystems.com.
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TABLE 1: DON SYSTEMS COMMAND (SYSCOM) STTR PROGRAM MANAGER
Topic Numbers

Point of Contact

N21A-T001

Mr. Jeffrey Kent

N21A-T002 to
N21A-T004

Ms. Donna Attick

N21A-T005 to
N21A-T008

Mr. Dean Putnam

N21A-T009 to
N21A-T018

Mr. Steve Sullivan

SYSCOM
Marine Corps Systems
Command
(MCSC)
Naval Air Systems
Command
(NAVAIR)
Naval Sea Systems
Command
(NAVSEA)
Office of Naval
Research
(ONR)

Email
jeffrey.a.kent@usmc.mil

navair.sbir@navy.mil

dean.r.putnam@navy.mil

steven.sullivan@navy.mil

The DON SBIR/STTR Programs are mission-oriented programs that integrate the needs and requirements
of the DON’s Fleet through research and development (R&D) topics that have dual-use potential, but
primarily address the needs of the DON. More information on the program can be found on the DON
SBIR/STTR website at www.navysbir.com. Additional information pertaining to the DON’s mission can
be obtained from the DON website at www.navy.mil.
PHASE I GUIDELINES
Follow the instructions in the DoD SBIR/STTR Program BAA at https://www.dodsbirsttr.mil/submissions
for requirements and proposal submission guidelines. Please keep in mind that Phase I must address the
feasibility of a solution to the topic. It is highly recommended that proposers follow the Phase I Proposal
Template that is specific to DON topics as a guide for structuring proposals. The template will be located
on https://navysbir.com/links_forms.htm. Inclusion of cost estimates for travel to the sponsoring
SYSCOM’s facility for one day of meetings is recommended for all proposals.
Proposals that are not successfully certified in the Defense SBIR/STTR Innovation Portal (DSIP) prior to
BAA Close will NOT be considered submitted. Please refer to section 5.1 of the DoD SBIR/STTR Program
BAA for further information.
PHASE I PROPOSAL SUBMISSION REQUIREMENTS
The following SHALL BE MET or the proposal will be REJECTED for noncompliance.


Proposal Cover Sheet (Volume 1). As specified in DoD SBIR/STTR BAA section 5.4(a).



Technical Proposal (Volume 2). Technical Proposal (Volume 2) must meet the following
requirements:
o
Content is responsive to evaluation criteria as specified in DoD SBIR/STTR Program BAA
section 6.0
o
Not to exceed 10 pages, regardless of page content
o
Single column format, single-spaced typed lines
o
Standard 8 ½” x 11” paper
o
Page margins one-inch on all sides. A header and footer may be included in the one-inch
margin.
o
No font size smaller than 10-point*
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o

Include, within the 10-page limit of Volume 2, an Option that furthers the effort in preparation
for Phase II and will bridge the funding gap between the end of Phase I and the start of Phase
II. Tasks for both the Phase I Base and the Phase I Option must be clearly identified.

*For headers, footers, listed references, and imbedded tables, figures, images, or graphics that
include text, a font size smaller than 10-point is allowable; however, proposers are cautioned that
the text may be unreadable by evaluators.
Volume 2 is the technical proposal. Additional documents may be submitted to support Volume 2
in accordance with the instructions for Supporting Documents Volume (Volume 5) as detailed
below.
Disclosure of Information (DFARS 252.204-7000)
In order to eliminate the requirements for prior approval of public disclosure of information (in
accordance with DFARS 252.204-7000) under this or any subsequent award, the proposer shall
identify and describe all fundamental research to be performed under its proposal, including
subcontracted work, with sufficient specificity to demonstrate that the work qualifies as
fundamental research. Fundamental research means basic and applied research in science and
engineering, the results of which ordinarily are published and shared broadly within the scientific
community, as distinguished from proprietary research and from industrial development, design,
production, and product utilization, the results of which ordinarily are restricted for proprietary or
national security reasons. Simply identifying fundamental research in the proposal does NOT
constitute acceptance of the exclusion. All exclusions will be reviewed and noted in the award.
NOTE: Fundamental research included in the technical proposal that the proposer is requesting be
eliminated from the requirements for prior approval of public disclosure of information, must be
uploaded in a separate document (under “Other”) in the Supporting Documents Volume (Volume
5).
Phase I Options are typically exercised upon selection for Phase II. Option tasks should be those
tasks that would enable rapid transition from the Phase I feasibility effort into the Phase II prototype
effort.


Cost Volume (Volume 3). The Phase I Base amount must not exceed $140,000 and the Phase I
Option amount must not exceed $100,000. Costs for the Base and Option must be separated and
clearly identified on the Proposal Cover Sheet (Volume 1) and in Volume 3.



Period of Performance. The Phase I Base Period of Performance must be exactly six (6) months
and the Phase I Option Period of Performance must be exactly six (6) months.



Company Commercialization Report (Volume 4). DoD requires Volume 4 for submission to the
21.A Phase I BAA. Please refer to instructions provided in section 5.4.e of the DoD SBIR/STTR
Program BAA.



Supporting Documents (Volume 5). Volume 5 is available for use when submitting Phase I and
Phase II proposals.
The DoD must comply with Section 889(a)(1)(B) of the FY2019 National Defense Authorization
Act (NDAA) and is working to reduce or eliminate contracts, or extending or renewing a contract
with an entity that uses any equipment, system, or service that uses covered telecommunications
equipment or services as a substantial or essential component of any system, or as critical
technology as part of any system. As such, all proposals must include as a part of their
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submission a written certification in response to the NDAA clauses (Federal Acquisition
Regulation clauses 52.204-24, 52-204-25 and 52-204-26). The written certification can be found
in Attachment 1 of the DoD SBIR/STTR Program BAA. This certification must be signed by the
authorized company representative and is to be uploaded as a separate PDF file in Volume 5.
Failure to submit the required certification as a part of the proposal submission process will be
cause for rejection of the proposal submission without evaluation. Please refer to instructions
provided in section 5.4.g of the DoD SBIR/STTR Program BAA.
A proposal that has an answer of “Yes” to any question regarding foreign investment disclosure in
the Firm Certifications section of Volume 1 (Proposal Cover Sheet) must then include as part of
their submission a Foreign Disclosure Addendum. The Foreign Disclosure Addendum can be found
in Attachment 2 of the DoD SBIR/STTR Program BAA. The addendum, if required, must be
completed by the authorized company representative and uploaded as a separate PDF file in
Volume 5. Please refer to instructions provided in section 5.4.h of the DoD SBIR/STTR Program
BAA.
Volume 5 is available for small businesses to submit additional documentation to support the
Technical Proposal (Volume 2) and the Cost Volume (Volume 3). A template is available on
https://navysbir.com/links_forms.htm. DON will not be using any of the information in Volume 5
during the evaluation.
o
o
o
o
o
o
o
o
o

Letters of Support relevant to this project
Additional Cost Information
SBIR/STTR Funding Agreement Certification
Data Rights
Allocation of Rights between Prime and Subcontractor
Disclosure of Information (DFARS 252.204-7000)
Prior, Current, or Pending Support of Similar Proposals or Awards
Foreign Citizens
Majority-Owned VCOC, HF, and PEF Certification, if applicable

NOTE: The inclusion of documents or information other than that listed above (e.g., resumes, test
data, technical reports, publications) may result in the proposal being deemed “Non-compliant”
and REJECTED.
A font size smaller than 10-point is allowable for documents in Volume 5; however, proposers are
cautioned that the text may be unreadable.


Fraud, Waste and Abuse Training Certification (Volume 6). DoD requires Volume 6 for
submission to the 21.A Phase I BAA. Please refer to instructions provided in section 5.4.i of the
DoD SBIR/STTR Program BAA.

DON STTR PHASE I PROPOSAL SUBMISSION CHECKLIST
 Subcontractor, Material, and Travel Cost Detail. In the Cost Volume (Volume 3), proposers
must provide sufficient detail for subcontractor, material and travel costs. Enter this information in
the “Explanatory Material” field in the online DoD Volume 3. Subcontractor costs must be detailed
to the same level as the prime contractor. Material costs must include a listing of items and cost per
item. Travel costs must include the purpose of the trip, number of trips, location, length of trip, and
number of personnel. When a proposal is selected for award, be prepared to submit further
documentation to the SYSCOM Contracting Officer to substantiate costs (e.g., an explanation of
cost estimates for equipment, materials, and consultants or subcontractors).
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For Phase I a minimum of 40% of the work is performed by the proposing firm, and a minimum of
30% of the work is performed by the single research institution. The percentage of work is
measured by both direct and indirect costs.
To calculate the minimum percentage of effort for the proposing firm the sum of all direct and
indirect costs attributable to the proposing firm represent the numerator and the total proposals
costs (i.e. costs before profit or fee) is the denominator. The single research institution percentage
is calculated by taking the sum of all costs attributable to the single research institution as the
numerator and the total proposal costs (i.e. costs before profit or fee) as the denominator.


Performance Benchmarks. Proposers must meet the two benchmark requirements for progress
toward Commercialization as determined by the Small Business Administration (SBA) on June 1
each year. Please note that the DON applies performance benchmarks at time of proposal
submission, not at time of contract award.



Discretionary Technical and Business Assistance (TABA). If TABA is proposed, the
information required to support TABA (as specified in the TABA section below) must be added in
the “Explanatory Material” field of the online DoD Volume 3. If the supporting information
exceeds the character limits of the Explanatory Material field of Volume 3, this information must
be included in Volume 5 as “Additional Cost Information” as noted above. Failure to add the
required information in the online DoD Volume 3 and, if necessary, Volume 5 will result in the
denial of TABA. TABA may be proposed in the Base and/or Option periods, but the total value
may not exceed $6,500 in Phase I.

DISCRETIONARY TECHNICAL AND BUSINESS ASSISTANCE (TABA)
The SBIR and STTR Policy Directive section 9(b) allows the DON to provide TABA (formerly referred to
as DTA) to its awardees. The purpose of TABA is to assist awardees in making better technical decisions
on SBIR/STTR projects; solving technical problems that arise during SBIR/STTR projects; minimizing the
technical risks associated with SBIR/STTR projects; and commercializing the SBIR/STTR product or
process, including intellectual property protections. Firms may request, in their Phase I Cost Volume
(Volume 3) and Phase II Cost Volume, to contract these services themselves through one or more TABA
providers in an amount not to exceed the values specified below. The Phase I TABA amount is up to $6,500
and is in addition to the award amount. The Phase II TABA amount is up to $25,000 per award. The TABA
amount, of up to $25,000, is to be included as part of the award amount and is limited by the established
award values for Phase II by the SYSCOM (i.e. within the $1,700,000 or lower limit specified by the
SYSCOM). As with Phase I, the amount proposed for TABA cannot include any profit/fee application by
the SBIR/STTR awardee and must be inclusive of the applicable indirect costs. A Phase II project may
receive up to an additional $25,000 for TABA as part of one additional (sequential) Phase II award under
the project for a total TABA award of up to $50,000 per project.
Approval of direct funding for TABA will be evaluated by the DON SBIR/STTR Program Office. A
detailed request for TABA must include:

TABA provider(s) (firm name)

TABA provider(s) point of contact, email address, and phone number

An explanation of why the TABA provider(s) is uniquely qualified to provide the service

Tasks the TABA provider(s) will perform

Total TABA provider(s) cost, number of hours, and labor rates (average/blended rate is acceptable)
TABA must NOT:
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Be subject to any profit or fee by the STTR applicant
Propose a TABA provider that is the STTR applicant
Propose a TABA provider that is an affiliate of the STTR applicant
Propose a TABA provider that is an investor of the STTR applicant
Propose a TABA provider that is a subcontractor or consultant of the requesting firm otherwise
required as part of the paid portion of the research effort (e.g., research partner, consultant, tester,
or administrative service provider).

TABA must be included in the Cost Volume (Volume 3) as follows:

Phase I: The value of the TABA request must be included on the TABA line in the online DoD
Volume 3 and, if necessary, Volume 5 as described above. The detailed request for TABA (as
specified above) must be included in the “Explanatory Material” field of the online DoD Volume
3 and be specifically identified as “Discretionary Technical and Business Assistance”.

Phase II: The value of the TABA request must be included on the TABA line in the DON Phase
II Cost Volume (provided by the DON SYSCOM). The detailed request for TABA (as specified
above) must be included as a note in the Phase II Cost Volume and be specifically identified as
“Discretionary Technical and Business Assistance”.
TABA may be proposed in the Base and/or Option periods. Proposed values for TABA must NOT exceed:

Phase I: A total of $6,500

Phase II: A total of $25,000 per award, not to exceed $50,000 per Phase II project
NOTE: Section 9(b)(5) of the SBIR and STTR Policy Directive requires that a firm receiving technical or
business assistance from a vendor during a fiscal year submit a report with a description of the technical
or business assistance received and the benefits and results of the technical or business assistance
provided. More information on the reporting requirements of awardees that receive TABA funding
through the DON can be found on https://www.navysbir.com/links_forms.htm. Awardees that receive
TABA funding through the DON will upload the report to
https://www.navysbirprogram.com/navydeliverables/.
If a proposer requests and is awarded TABA in a Phase II contract, the proposer will be eliminated from
participating in the DON SBIR/STTR Transition Program (STP), the DON Forum for SBIR/STTR
Transition (FST), and any other assistance the DON provides directly to awardees.
All Phase II awardees not receiving funds for TABA in their awards must attend a one-day DON STP
meeting during the first or second year of the Phase II contract. This meeting is typically held in the
spring/summer in the Washington, D.C. area. STP information can be obtained at: https://navystp.com.
Phase II awardees will be contacted separately regarding this program. It is recommended that Phase II cost
estimates include travel to Washington, D.C. for this event.
EVALUATION AND SELECTION
The DON will evaluate and select Phase I and Phase II proposals using the evaluation criteria in Sections
6.0 and 8.0 of the DoD SBIR/STTR Program BAA respectively, with technical merit being most important,
followed by qualifications of key personnel and commercialization potential of equal importance. As noted
in the sections of the aforementioned Announcement on proposal submission requirements, proposals
exceeding the total costs established for the Base and/or any Options as specified by the sponsoring DON
SYSCOM will be rejected without evaluation or consideration for award. Due to limited funding, the DON
reserves the right to limit awards under any topic.
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Approximately one week after the Phase I BAA closing, e-mail notifications that proposals have been
received and processed for evaluation will be sent. Consequently, the e-mail address on the proposal Cover
Sheet must be correct.
Requests for a debrief must be made within 15 calendar days of select/non-select notification via email as
specified in the select/non-select notification. Please note debriefs are typically provided in writing via
email to the Corporate Official identified in the firm proposal within 60 days of receipt of the request.
Requests for oral debriefs may not be accommodated. If contact information for the Corporate Official has
changed since proposal submission, a notice of the change on company letterhead signed by the Corporate
Official must accompany the debrief request.
Protests of Phase I and II selections and awards must be directed to the cognizant Contracting Officer for
the DON Topic Number, or filed with the Government Accountability Office (GAO). Contact information
for Contracting Officers may be obtained from the DON SYSCOM Program Managers listed in Table 1. If
the protest is to be filed with the GAO, please refer to the instructions provided in section 4.11 of the DoD
SBIR/STTR Program BAA.
Protests to Phase I and Phase II selections and awards must be directed to the cognizant Contracting Officer
for the DON Topic Number, or filed with the Government Accountability Office (GAO). Contact
information or the Contracting Officers may be obtained from the DON SYSCOM Program Managers listed
in Table 1. If the protest is to be filed with the GAO, please refer to the instruction provided in section 4.11
of the DoD SBIR/STTR Program BAA.
CONTRACT DELIVERABLES
Contract deliverables for Phase I are typically a kick-off brief, progress reports, and a final report. Required
contract deliverables must be uploaded to https://www.navysbirprogram.com/navydeliverables/.
AWARD AND FUNDING LIMITATIONS
Awards. The DON typically awards a Firm Fixed Price (FFP) contract or a small purchase agreement for
Phase I. In addition to the negotiated contract award types listed in Section 4.14.b of the DoD SBIR/STTR
Program BAA for Phase II awards, the DON may (under appropriate circumstances) propose the use of an
Other Transaction Agreement (OTA) as specified in 10 U.S.C. 2371/10 U.S.C. 2371b and related
implementing policies and regulations. The DON may choose to use a Basic Ordering Agreement (BOA)
for Phase I and Phase II awards.
Funding Limitations. In accordance with the SBIR and STTR Policy Directive section 4(b)(5), there is a
limit of one sequential Phase II award per firm per topic. Additionally, to adjust for inflation DON has
raised Phase I and Phase II award amounts. The maximum Phase I proposal/award amount including all
options (less TABA) is $240,000. The Phase I Base amount must not exceed $140,000 and the Phase I
Option amount must not exceed $100,000. The maximum Phase II proposal/award amount including all
options (including TABA) is $1,700,000 (unless non-SBIR/STTR funding is being added). Individual
SYSCOMs may award amounts, including Base and all Options, of less than $1,700,000 based on available
funding. The structure of the Phase II proposal/award, including maximum amounts as well as breakdown
between Base and Option amounts will be provided to all Phase I awardees either in their Phase I award or
in a minimum of 30 days prior to the due date for submission of their Initial Phase II proposal.
PAYMENTS
The DON makes three payments from the start of the Phase I Base period, and from the start of the Phase
I Option period, if exercised. Payment amounts represent a set percentage of the Base or Option value as
follows:
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Days From Start of Base Award or Option
15 Days
90 Days
180 Days

Payment Amount
50% of Total Base or Option
35% of Total Base or Option
15% of Total Base or Option

TRANSFER BETWEEN SBIR AND STTR PROGRAMS
Section 4(b)(1)(i) of the SBIR and STTR Policy Directive provides that, at the agency’s discretion, projects
awarded a Phase I under a BAA for STTR may transition in Phase II to SBIR and vice versa. Please refer
to instructions provided in section 7.2 of the DoD SBIR/STTR Program BAA.
ADDITIONAL NOTES
Majority Ownership in Part. Proposers which are more than 50% owned by multiple venture capital
operating companies (VCOC), hedge funds (HF), private equity firms (PEF), or any combination of these
as set forth in 13 C.F.R. § 121.702, are eligible to submit proposals in response to DON topics advertised
within this BAA.
For proposers that are a member of this ownership class the following must be satisfied for proposals to
be accepted and evaluated:
a. Prior to submitting a proposal concerns must register with the SBA Company Registry Database.
b. The proposer within its submission must submit the Majority-Owned VCOC, HF, and PEF
Certification. The SBIR VC Certification must be included in the Supporting Documents Volume
(Volume 5). A copy of the SBIR VC Certification can be found on
https://navysbir.com/links_forms.htm.
c. Should a proposer become a member of this ownership class after submitting its application and
prior to any receipt of a funding agreement, the proposer must immediately notify the Contracting
Officer, register in the appropriate SBA database, and submit the required certification which can
be found on https://navysbir.com/links_forms.htm.
System for Award Management (SAM). It is strongly encouraged that proposers register in SAM,
https://beta.sam.gov, by the Close date of this BAA, or verify their registrations are still active and will not
expire within 60 days of BAA Close. Additionally, proposers should confirm that they are registered to
receive contracts (not just grants) and the address in SAM matches the address on the proposal.
Human Subjects, Animal Testing, and Recombinant DNA. Due to the short timeframe associated with
Phase I of the SBIR/STTR process, the DON does not recommend the submission of Phase I proposals that
require the use of Human Subjects, Animal Testing, or Recombinant DNA. For example, the ability to
obtain Institutional Review Board (IRB) approval for proposals that involve human subjects can take 6-12
months, and that lengthy process can be at odds with the Phase I goal for time-to-award. Before the DON
makes any award that involves an IRB or similar approval requirement, the proposer must demonstrate
compliance with relevant regulatory approval requirements that pertain to proposals involving human,
animal, or recombinant DNA protocols. It will not impact the DON’s evaluation, but requiring IRB
approval may delay the start time of the Phase I award and if approvals are not obtained within two months
of notification of selection, the decision to award may be terminated. If the use of human, animal, and
recombinant DNA is included under a Phase I or Phase II proposal, please carefully review the requirements
at http://www.onr.navy.mil/About-ONR/compliance-protections/Research-Protections/Human-SubjectResearch.aspx. This webpage provides guidance and lists approvals that may be required before
contract/work can begin.
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Government Furnished Equipment (GFE). Due to the typical lengthy time for approval to obtain GFE, it
is recommended that GFE is not proposed as part of the Phase I proposal. If GFE is proposed and it is
determined during the proposal evaluation process to be unavailable, proposed GFE may be considered a
weakness in the proposal.
International Traffic in Arms Regulation (ITAR). For topics indicating ITAR restrictions or the potential
for classified work, limitations are generally placed on disclosure of information involving topics of a
classified nature or those involving export control restrictions, which may curtail or preclude the
involvement of universities and certain non-profit institutions beyond the basic research level. Small
businesses must structure their proposals to clearly identify the work that will be performed that is of a
basic research nature and how it can be segregated from work that falls under the classification and export
control restrictions. As a result, information must also be provided on how efforts can be performed in later
phases if the university/research institution is the source of critical knowledge, effort, or infrastructure
(facilities and equipment).
Support Contract Personnel for Administrative Functions. Proposers are advised that support contract
personnel will be used to carry out administrative functions and may have access to proposals, contract
award documents, contract deliverables, and reports. All support contract personnel are bound by
appropriate non-disclosure agreements.
Partnering Research Institutions. The Naval Academy, the Naval Postgraduate School, and other military
academies are Government organizations but qualify as partnering research institutions. However, DON
laboratories DO NOT qualify as research partners. DON laboratories may be proposed only IN ADDITION
TO the partnering research institution.
PHASE II GUIDELINES
All Phase I awardees can submit an Initial Phase II proposal for evaluation and selection. The Phase I Final
Report, Initial Phase II Proposal, and Transition Outbrief (as applicable) will be used to evaluate the
proposer’s potential to progress to a workable prototype in Phase II and transition technology to Phase III.
Details on the due date, content, and submission requirements of the Initial Phase II Proposal will be
provided by the awarding SYSCOM either in the Phase I contract or by subsequent notification.
NOTE: All SBIR/STTR Phase II awards made on topics from solicitations prior to FY13 will be
conducted in accordance with the procedures specified in those solicitations (for all DON topics, this
means by invitation only).
The DON typically awards a Cost Plus Fixed Fee contract for Phase II; but, may consider other types of
agreement vehicles. Phase II awards can be structured in a way that allows for increased funding levels
based on the project’s transition potential. To accelerate the transition of SBIR/STTR-funded technologies
to Phase III, especially those that lead to Programs of Record and fielded systems, the Commercialization
Readiness Program was authorized and created as part of section 5122 of the National Defense
Authorization Act of Fiscal Year 2012. The statute set-aside is 1% of the available SBIR/STTR funding to
be used for administrative support to accelerate transition of SBIR/STTR-developed technologies and
provide non-financial resources for the firms (e.g., the DON STP).
PHASE III GUIDELINES
A Phase III SBIR/STTR award is any work that derives from, extends, or completes effort(s) performed
under prior SBIR/STTR funding agreements, but is funded by sources other than the SBIR/STTR programs.
This covers any contract, grant, or agreement issued as a follow-on Phase III award or any contract, grant,
or agreement award issued as a result of a competitive process where the awardee was an SBIR/STTR firm
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that developed the technology as a result of a Phase I or Phase II award. The DON will give Phase III status
to any award that falls within the above-mentioned description, which includes assigning SBIR/STTR Data
Rights to any noncommercial technical data and/or noncommercial computer software delivered in Phase
III that was developed under SBIR/STTR Phase I/II effort(s). Government prime contractors and/or their
subcontractors must follow the same guidelines as above and ensure that companies operating on behalf of
the DON protect the rights of the SBIR/STTR firm.
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NAVY STTR 21.A Topics
N21A-T001

Military Uniform Fabric Produced with Hemp Fibers

N21A-T002

Commercial Scale Methods for Reclamation and Reuse of Carbon Fiber

N21A-T003

Combined Electro-Optics/Infrared and Radar Sensor System for Detect and
Avoid of Non-Cooperative Traffic for Small Unmanned Aerial Systems

N21A-T004

Integrated High-Frequency Analog-to-Information Receiver

N21A-T005

Ground Fault Detection System

N21A-T006

Compact, Efficient 2-Band Underwater Optical Communications System

N21A-T007

Defect-Tolerant High-Temperature Superconductor for Coil Applications

N21A-T008

Low Cost High Performance Efficient Uncooled or Thermoelectric Cooled Night
Vision (NV) Infrared (IR) Imaging System

N21A-T009

Organic Solar Cell Processing and Product Development

N21A-T010

Novel Acoustic Source Concepts for Target Identification and Classification

N21A-T011

Enhancement of Detonation Wave Dynamics in Rotating Detonation Combustors
(RDC)

N21A-T012

Advanced Thermal Management of Power Converters

N21A-T013

Real-time Monitoring for Decompression Sickness

N21A-T014

Self-Healing Ship Systems

N21A-T015

Aerosol Spectral Absorption Measurement for Near UV through Near Infrared
Wavelengths

N21A-T016

Peer-to-Peer Knowledge Sharing: Curation Automation Engine

N21A-T017

Compact Electric Compressors for Aerospace Applications

N21A-T018

Airborne Radar-Based Detection and Discrimination of Small Unmanned Aerial
Systems and Birds For Collision Avoidance and Force Protection
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N21A-T001

TITLE: Military Uniform Fabric Produced with Hemp Fibers

RT&L FOCUS AREA(S): General Warfighting Requirements
TECHNOLOGY AREA(S): Materials / Processes
OBJECTIVE: Develop a higher performing uniform fabric using hemp fibers.
DESCRIPTION: Hemp fibers have been used for thousands of years in textile products such as sacks,
ropes, and fishnets. Today, hemp fibers are woven into clothing, cordage, curtains, rope, carpets, burlap,
sacking, and shoes. Clothing produced with hemp fibers are strong, UV and mold resistant, making it an
excellent fiber for outdoor wear. Hemp, due to its propensity to have a rougher hand than some other
natural fibers, such as cotton, is typically blended with other fibers for clothing end uses. Compared to
cotton, hemp is more environmentally friendly and less costly to cultivate; it does not require pesticides or
fertilizers, needs less water, and renews the soil with each growth cycle. Its long roots prevent erosion and
help retain the topsoil. As a result of these favorable properties, university research within the United
States into hemp plant production, fibers, and fabric is rising.
The desired end result would be a uniform fabric with significant performance benefits, compared to the
current Marine Corps Combat Utility Uniform (MCCUU) fabric. The significant performance benefits
may include, but not be limited to, a lower cost, lighter weight, more durable, more comfortable, and
environmentally friendly fabric. The fabric would need to be produced with standard textile
manufacturing processes and be Berry Amendment compliant. In order to demonstrate the performance
benefits, the hemp-containing fabric would be compared to the existing uniform fabric (i.e., MCCUU
fabric). The fabric should meet and exceed many of the requirements as defined in the MCCUU
requirement document, the MCCUU Purchase Description [Ref 4]. Some fabric properties, such as a
lower fabric weight and improved durability as compared to the current MCCUU fabric, are highly
desired. A lighter weight uniform will reduce the load Marines need to carry and a more durable uniform
will be less likely to fail (e.g., tear) in the field.
Additional desired attributes are the ability to provide vector protection (e.g., protection from insects),
improved flame resistance (i.e., ability to self-extinguish), and camouflage protection beyond the current
visual and near infrared requirement.
All hemp products must comply with 21 USC 802(16). Only hemp products containing less than 0.3
percent tetrahydrocannabinol (THC) on a dry weight basis are allowable.
PHASE I: Conduct research on and determine the performance levels of hemp fabric, as compared to
existing MCCUU fabric. Validation/tests should demonstrate where the fabric meets and exceeds the
MCCUU fabric requirements, as defined in the MCCUU Purchase Description [Ref 4]. Develop a Phase
II plan for prototype production.
Provide at least one MCCUU set (blouse and trouser) or an equivalent amount of fabric to the Marine
Corps for Marine Corps testing and evaluation.
PHASE II: Optimize the material properties based on Marine Corps evaluation results and feedback in
Phase I, and scale up the production process to reduce manufacturing costs. Provide at least an additional
10 MCCUU sets to the Marine Corps for evaluation based on the performance criteria in the MCCUU
Purchase Description.
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PHASE III DUAL USE APPLICATIONS: Demonstrate the suitability of the material in a clothing design
and field evaluation. Integrate the material into relevant items for system level testing, evaluation, and
demonstration. Provide at least 100 MCCUU sets to the Marine Corps for evaluation.
Commercial potential of this technology for use in durable outdoor wear is significant and may have a
pronounced benefit to the United States garment industry as hemp-contained fabric could be used in
cotton-blend clothing. The growth of hemp to support this industry would be more environmentally
friendly and potentially have far lower cost due to lower demands for fertilizer and pesticides as
compared to cotton.
REFERENCES:
1. 21 US Code Section 802(16) https://www.deadiversion.usdoj.gov/21cfr/21usc/802.htm
2. Agriculture Improvement Act of 2018 https://www.congress.gov/115/plaws/publ334/PLAW115publ334.pdf
3. 7 USC CHAPTER 38, SUBCHAPTER VII: HEMP PRODUCTION 1639o
https://uscode.house.gov/view.xhtml?path=/prelim@title7/chapter38/subchapter7&edition=preli
m
4. MIL-PRF-MCCUU E 1, July 1, 2016. Purchase Description for Marine Corps Combat Utility
Uniform (MCCUU) https://www.navysbir.com/n21_A/N21A-T001-REFERENCE-4MCCUU.pdf
KEYWORDS: Hemp; MARPAT; MCCUU; military uniform
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N21A-T002

TITLE: Commercial Scale Methods for Reclamation and Reuse of Carbon Fiber

RT&L FOCUS AREA(S): General Warfighting Requirements
TECHNOLOGY AREA(S): Air Platforms; Materials / Processes
OBJECTIVE: Design and develop methodologies to reclaim and reuse carbon fiber from in-process waste
and scrap parts generated in the manufacturing of advanced aircraft, and from end-of-life aircraft.
DESCRIPTION: Manufacturing waste (pre-impregnated edge trimmings, trimmed cured composites, etc.)
and scrap, generated during the manufacturing of advanced composite parts for aircraft and rotorcraft, is
currently landfilled. This situation arises because there are no commercial methods to reclaim the fiber
from these composites. Additionally, as current aircraft reach the end of service, they need to be
deconstructed and recycled, by as high a degree as possible, rather than landfilled. Robust, commercial
scale methods are sought for reclaiming carbon fiber from end-of-life parts, in-process excess materials,
and scrap.
The scrap generated during advanced composite manufacturing consists largely of aerospace-grade
carbon fiber and advanced thermoset resins, including epoxies and bismaleimides (BMI). Other materials
may also be present, including but not limited to, fiberglass and aramid fibers, metallic fasteners, wires,
and mesh. Any process proposed under this STTR topic must be capable of handling these non-ideal
sources of carbon fiber [Refs 1, 5].
Any approach proposing to process the composites’ waste, scrap parts, and end-of-life parts must be costeffective and follow all appropriate environmental regulations. Business case analysis should include, but
not be limited to, data such as cost, energy input, and CO2 emission, as compared to current composite
usage and disposal methods.
Once the carbon fiber is recovered from the composite waste and parts, it must be converted into raw
material that would be of interest to the Navy and to non-military customers such as commercial aircraft,
automotive, or sporting goods industries. Recovered carbon fibers can be continuous or discontinuous.
Prototype demonstration of viable, large scale, composite forming processes is desired.
Although not required, it is highly recommended to work in coordination with the original equipment
manufacturer (OEM) to ensure proper design and to facilitate transition of the final technology. It is also
recommended that awardees to work directly with aircraft fabricators to determine the potential types and
amounts of scrap and in-process excess materials to be processed.
PHASE I: Define and develop a pilot scale approach to reclaim carbon fiber from carbon fiber reinforced
composites that is directly scalable to commercial practice. Candidate approaches should include
processes for the deconstruction of waste and scrap composite materials, and for recovery and separation
of fiber from the polymer matrix. The use of reclaimed fiber in making composite test parts should use
multiple fabrication methods, and mechanical properties obtained from parts fabricated using the recycled
material should be comparable to parts fabricated using its original non-recycled materials [Ref 2]. Data
comparison of the developed recycling method to traditional composite waste disposal from a financial as
well as an environmental prospective should be included. The Phase I effort will include any prototype
plans to be developed under Phase II.
PHASE II: Demonstrate the methodology to reclaim and reuse carbon fiber from in-process waste and
scrap with data to include, but not be limited to, cost, energy input, and CO2 emissions versus current

NAVY - 14

VERSION 2
composite usage and disposal methods. Define and validate a process evaluation, process modeling, and
process economics for the selected approach.
PHASE III DUAL USE APPLICATIONS: Finalize and mature the technology for transition and insertion
into aircraft component fabricators and end-of-life aircraft processors. The technology developed under
this STTR effort has direct applicability to the commercial aircraft industry. Other applications for this
method may include the automotive industry. Remaining fibers that cannot be used in either aircraft or
automotive may benefit sporting goods manufacturers.
REFERENCES:
1. Jiang, G.; Pickering, S.J;, Lester, E.; Blood, P. and Warrior, N. “Recycling carbon fibre/epoxy
resin composites using supercritical propanol.” 16th International Conference on Composite
Materials, Kyoto, Japan, July 8-13 2007. http://www.iccmcentral.org/Proceedings/ICCM16proceedings/contents/pdf/FriF/FrFA203ge_pickerings225687.pdf
2. Liu, Y.; Liu, J.; Jiang, Z. and Tang, T. “Chemical recycling of carbon fibre reinforced epoxy resin
composites in subcritical water: Synergistic effect of phenol and KOH on the decomposition
efficiency.” Polymer Degradation and Stability, 97(3), March 2012, pp. 214–220.
https://doi.org/10.1016/j.polymdegradstab.2011.12.028
3. Liu, Y.; Meng, L.; Huang, Y. and Du, J. “Recycling of carbon/epoxy composites.” Journal of
Applied Polymer Science, 94(5), December 2004, pp. 1912-1916.
https://www.researchgate.net/publication/230214736_Recycling_of_carbonepoxy_compositesb
4. McConnell, V.P. “Launching the carbon fibre recycling industry.” Reinforced Plastics, 54(2),
March 29, 2010, pp. 33-37. http://www.reinforcedplastics.com/view/8116/launching-the-carbonfibre-recycling-industry/
5. Pickering, S.J. “Recycling technologies for thermoset composite materials—current status.”
Composites Part A: Applied Science and Manufacturing, 37(8), August 8, 2006, pp. 1206-1215.
https://doi.org/10.1016/j.compositesa.2005.05.030
KEYWORDS: reusable; composites; waste; fibers; carbon fiber; recycling
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N21A-T003

TITLE: Combined Electro-Optics/Infrared and Radar Sensor System for Detect and
Avoid of Non-Cooperative Traffic for Small Unmanned Aerial Systems

RT&L FOCUS AREA(S): General Warfighting Requirements
TECHNOLOGY AREA(S): Air Platforms; Electronics
OBJECTIVE: Develop dual-sensor, electro-optics/infrared (EO/IR) and radar, non-cooperative, traffic
sensor concepts that will provide sufficient performance and balanced size, weight, power, and cost
(SWaP-C) for small unmanned aerial systems (sUAS) where sufficient performance is unachievable by
any single-sensor concept.
DESCRIPTION: DAA cooperative sensors that have been developed for manned aircraft, for example,
Traffic Collision Avoidance System (TCAS) and Automatic Dependent Surveillance-Broadcast (ADS-B),
are nondevelopmental and off the shelf. Detect and avoid (DAA) non-cooperative sensor subsystems,
which take the place of a pilot’s eyes, are a new construct whose role and employment has not been
previously defined. Airborne Collision Avoidance System Xu (ACAS Xu) is a new DAA technology
being developed by the Federal Aviation Administration (FAA) that processes inputs from both
cooperative and non-cooperative sensors and provides alerts to the UAS operator to Remain Well Clear
(RWC), and in the future will provide automatic maneuvers. Radar is the only current sensor actively
being procured by the Navy as a non-cooperative DAA sensor with Radio Technical Commission for
Aeronautics (RTCA) Do-366 addressing radar’s Minimum Operational Performance Standard (MOPS) in
the National Air Space (NAS). No other non-cooperative sensor has a MOPS. The radar development and
production costs are high and dependent on its assigned role and the associated performance
requirements. As such, a complete assessment of SWaP-C must be included in the establishment of safety
requirements. EO/IR sensors are a desired alternative due to potentially lower SWaP-C. They are
currently being considered for non-cooperative traffic surveillance as a part of RTCA Special Committee
228; however, they have performance challenges in low-visibility conditions and difficulty estimating
range and range rate measurements that are essential for projecting Closest Point of Approach (CPA) and
Time of CPA (TCPA). There is interest by civilian authorities (e.g. Federal Aviation Administration)and
by the Navy for a dual sensor EO/IR and radar non-cooperative traffic sensor that will provide sufficient
performance, but with less SWaP-C. A camera alone is not sufficient nor suitable for integration with
ACAS Xu due to these shortcomings, and a radar, capable of doing the job, would not fit on board. A
lower performing radar, providing suitable range and bearing information, to be combined with an EO/IR
sensor, to meet the stringent SWaP-C limitations of sUAS is desired. All airborne hardware should weigh
less than 3 lbs (1.36 kg) (Threshold) and 12 oz (340.2 g) (Objective); and consume less than 64 in.³
(0.00105 m³) Threshold) and 27 in.³ (0.000442451 m³) (Objective) of total space, with a power draw of
less than 50 W average (Threshold) and 25 W average (Objective).
Critical evaluation criteria include the ability to provide sufficient tracking range and accuracy in order
for an RQ-7 Shadow or RQ-21 Blackjack to avoid midair collisions and near midair collisions with other
aircraft such as a Lancair Evolution, Cessna TTx, or Cessna 150. In general, radars provide highly
accurate range and range rate information, but their angular resolution is inferior to EO/IR sensors. A
dual-sensor system approach for sUAS must operate in lower altitude (<10,000 ft), overland
environments, which present challenges for radar systems as slow-speed traffic may not separate well
from the clutter and sources of false alarms. Likewise, performance of EO/IR systems suffer their own
false-alarm problems, and performance is highly dependent on atmospheric conditions. An effective dualsensor system must be able to detect and track targets in a range of atmospheric conditions, manage false
alarms and clutter effects, and provide high enough accuracy to predict and avoid collisions. Such a
system must consider multisensor data fusion approaches, multiband imaging system for all-weather

NAVY - 16

VERSION 2
operations, algorithms for mitigating false alarms and enhancing detection, sensor resource management
(SRM) and feature-aided target characterization and tracking.
PHASE I: Design, develop, and demonstrate feasibility of dual-sensor detection, tracking, and false-alarm
mitigation algorithms for expected operational environments and conditions. The Phase I effort will
include prototype plans to be developed under Phase II.
PHASE II: Based on Phase I results, candidate concept(s) will be matured through more detailed, highfidelity analyses and the development of dual-sensor detection, tracking, and false-alarm mitigation
algorithms for expected operational environments and conditions. Examine sensor-integration concepts
suitable for candidate sUAS. Assess hardware, software, and firmware impacts to accommodate the dualsensor system, onboard candidate, sUAS. Identify critical technical challenges, perform necessary
analysis, and as required, experimentation to understand the associated risk. The Phase II deliverable must
provide a dual-sensor concept of sufficient detail to support the fabrication of a prototype demonstrator
system.
PHASE III DUAL USE APPLICATIONS: Complete development, perform final testing, integrate, and
transition the final solution to Navy airborne platforms. The dual sensor system is suitable for use on
commercial small unmanned aircraft.
REFERENCES:
1. Geyer, C.; Singh, S. and Chamberlain, L. ” Avoiding collisions between aircraft: State of the art
and requirements for UAVs operating in civilian airspace.” Carnegie Mellon University, January
2008. https://www.ri.cmu.edu/pub_files/2008/3/CMU-RI-TR-08-03.pdf
2. van der Horst, R. and Hogema, J. “Time-to-Collision and Collision Avoidance Systems”
Proceedings of the 6th Workshop of ICTCT “Pedestrian Problems”. Prague, Czech Republic,
October 26-28, 1994. https://www.ictct.net/wp-content/uploads/07-Prague-1994/07Proceedings.pdf
3. Lai, J.; Ford, J.J., Mejias, L. and O’Shea, P. “Characterization of sky-region morphologicaltemporal airborne collision detection.” Journal of Field Robotics, Volume 30, Issue 2, March
2013, pp. 171-193. https://doi.org/10.1002/rob.21443
4. Hottel, H.C. “A simple model for estimating the transmittance of direct solar radiation through
clear atmospheres.” Solar Energy, Volume 18, Issue 2, 1976, pp. 129-134.
https://doi.org/10.1016/0038-092X(76)90045-1
5. Wang, K.; Dickinson, R. E. and Liang, S. “Clear sky visibility has decreased over land globally
from 1973 to 2007.” Science, Volume 323, Issue 5920, March 13, 2009, pp. 1468-1470.
https://doi.org/10.1126/science.1167549
6. Chen, C.C. “R-1694-PR Attenuation of electromagnetic radiation by haze, fog, clouds, and rain.”
Rand, April 1975. https://www.rand.org/content/dam/rand/pubs/reports/2006/R1694.pdf
7. Jaruwatanadilok, S.; Ishimaru, A. and Kuga, Y. “Optical imaging through clouds and fog.” IEEE
Transactions on Geoscience and Remote Sensing, Volume 41, Issue 8, August 18, 2003, pp.
1834-1843. https://doi.org/10.1109/TGRS.2003.813845
8. Krapels, K.A.; Driggers, R.G.; Vollmerhausen, R.H.; Kopeika, N.S. and Halford, C.E.
“Atmospheric turbulence modulation transfer function for infrared target acquisition modeling.”
Optical Engineering, Volume 40, Issue 9. September 2001. https://doi.org/10.1117/1.1390299
9. Kokhanovsky, A. “Optical properties of terrestrial clouds”. Earth-Science Reviews, Volume 64,
Issue 3, February 2004, pp. 189-241. https://doi.org/10.1016/S0012-8252(03)00042-4
10. Pizer, S.M.; Amburn, E.P.; Austin, J.D.; Cromartie, R.; Geselowitz, A.; Greer, T.; ter Haar
Romeny, B.; Zimmerman, J.B. and Zuiderveld, K. “Adaptive histogram equalization and its
variations.” Computer Vision, Graphics, and Image Processing, Volume 39, Issue 3, September
1987, pp. 355-368. https://doi.org/10.1016/S0734-189X(87)80186-X

NAVY - 17

VERSION 2
11. Narasimhan, S.G. and Nayar, S.K. “Vision and the Atmosphere.” International Journal of
Computer Vision, Volume 48, Issue 3, July 2003, pp. 233-254.
https://doi.org/10.1023/A:1016328200723
12. Schechner, Y.Y.; Narasimhan, S.G. and Nayar, S.K. “Polarization-based vision through haze.”
Applied optics, Volume 42, Issue 3, 2003, pp. 511-525. https://doi.org/10.1364/ao.42.000511
13. Casasent, D. and Ye, A. “Detection filters and algorithm fusion for ATR.” IEEE transactions on
image processing: a publication of the IEEE Signal Processing Society, Volume 6, Issue 1, 1997,
pp. 114-125. https://doi.org/10.1109/83.552101
14. Fasano, G.; Accardo, D.; Tirri, A.E.; Moccia, A. and De Lellis, V. “Morphological filtering and
target tracking for vision-based UAS sense and avoid.” Conference session in Proceedings of the
2014 International Conference on Unmanned Aircraft Systems (ICUAS), Orlando, FL, May 2720, 2014, pp. 430-440. https://doi.org/0.1109/ICUAS.2014.6842283
15. Qi, S.; Ma, J., Tao, C.; Yang, C. and Tian, V. “A robust directional saliency-based method for
infrared small-target detection under various complex backgrounds.” IEEE Geoscience and
Remote Sensing Letters, Volume 10, Issue 3, May 2013, pp. 495-499.
https://doi.org/10.1109/LGRS.2012.2211094
16. Wan, M.; Gu, G.l Cao, E.; Hu, X.; Qian, W. and Ren, K. “In-frame and inter-frame information
based infrared moving small target detection under complex cloud backgrounds." Infrared
Physics & Technology, Volume 76, pp. 455-467. https://doi.org/10.1016/j.infrared.2016.04.003
17. Hu, S.; Goldman, G.H. and Borel-Donohue, C.C. “Detection of unmanned aerial vehicles using a
visible camera system.” Applied Optics, Volume 56, Issue 3, 2017, pp. B214–B221.
https://doi.org/10.1364/AO.56.00B214
18. Cheraghi, S.A. and Sheikh, U.U. “Moving object detection using image registration for a moving
camera platform.” Paper presentation in 2012 IEEE International Conference on Control System,
Computing and Engineering, Penang, Malaysia, November 23-25, 2012.
https://doi.org/10.1109/ICCSCE.2012.6487170
19. Lefébure, M. and Cohen, L.D. “Image Registration, Optical Flow and Local Rigidity.” Journal of
Mathematical Imaging and Vision, Volume 14, Issue 2, March 2001, pp. 131-147.
https://doi.org/10.1023/A:1011259231755
20. Farneback, G. “Very high accuracy velocity estimation using orientation tensors, parametric
motion, and simultaneous segmentation of the motion field.” Poster presentation in Proceedings
of the Eighth IEEE International Conference on Computer Vision, Vancouver, British Columbia,
Canada, Volume 1, July 7-14, 2001, pp. 171-177. https://doi.org/10.1109/ICCV.2001.937514
21. Kennedy, H. L. (“Multidimensional digital filters for point-target detection in cluttered infrared
scenes.” Journal of Electronic Imaging, Volume 23, Issue 6, 063019, December 17, 2014.
https://doi.org/10.1117/1.JEI.23.6.063019
22. Carnie, R.; Walker, R. and Corke, P. “Image processing algorithms for UAV “sense and avoid”.”
Conference session in Proceedings of the 2006 IEEE International Conference on Robotics and
Automation (ICRA) 2006, Orlando, FL. https://doi.org/10.1109/ROBOT.2006.1642133
23. Jackson, J.A.; Boskovic, J. and Diel, D. “System-level Performance Analysis of a Closed-loop
Sense and Avoid System for Unmanned Vehicles in the NAS.” AIAA Information SystemsAIAA Infotech @ Aerospace, Grapevine, TX, January 9-13, 2017.
https://doi.org/10.2514/6.2017-0912
24. Mahler, R. “The multisensor PHD filter: I. General solution via multitarget calculus.” Signal
Processing, Sensor Fusion, and Target Recognition XVIII, 7336. SPIE Defense, Security, and
Sensing, Orlando, FL, May 11, 2009. https://doi.org/10.1117/12.818024
25. Ristic, B.; Clark, D. and Vo, B-N. “Improved SMC implementation of the PHD filter.” 2010 13th
International Conference on Information Fusion, 1–8, Edinburgh, United Kingdom.
https://doi.org/10.1109/ICIF.2010.5711922

NAVY - 18

VERSION 2
26. Reuter, S.; Vo, B-T.; Vo, B-N. and Dietmayer, K. “The Labeled Multi-Bernoulli Filter.” IEEE
Transactions on Signal Processing, Volume 62, Issue 12, May 14, 2014, pp. 324603260.
https://doi.org/10.1109/TSP.2014.2323064
27. Dey, D., Geyer, C., Singh, S., & Digioia, M. (2010). Passive, long-range detection of aircraft:
Towards a field deployable sense and avoid system. In A. Howard, & K. Iagnemma (Eds.) Field
and Service Robotics. Springer Tracts in Advanced Robotics (Vol. 62). Springer.
https://doi.org/10.1007/978-3-642-13408-1_11
28. Weinert, A.; Harkleroad, E.P.; Griffith, J.D.; Edwards, M. W. and Kochenderfer, M.J.
“Uncorrelated Encounter Model of the National Airspace System, Version 2.0 (Report number
ATC-404).” Massachusetts Institute of Technology Lincoln Laboratory, August 19, 2013.
https://www.researchgate.net/publication/285407021_Uncorrelated_Encounter_Model_of_the_N
ational_Airspace_System_Version_20
KEYWORDS: electro-optics/infrared sensor; radar sensor; airborne detect and avoid; non-cooperative
airborne traffic; small unmanned aerial systems; collision avoidance

NAVY - 19

VERSION 2
N21A-T004

TITLE: Integrated High-Frequency Analog-to-Information Receiver

RT&L FOCUS AREA(S): General Warfighting Requirements
TECHNOLOGY AREA(S): Electronics
OBJECTIVE: Develop and demonstrate a compressive sensing receiver fabricated from photonic
integrated circuits (PIC) that can recover arbitrary Radio Frequency (RF) signals in the K (18-27 GHz),
Ka (27-40 GHz), V (40-75 GHz), and W (75-110 GHz) bands.
DESCRIPTION: Few Analog-to-Digital Converters (ADCs) are commercially available which can
digitize RF signals up to 100 GHz, such as the LeCroy 10-Zi-A at 240 GS/s. However, these ADCs are
designed to be laboratory test instruments, and as such are bulky (several cubic feet), have high-level
power consumption (hundreds of watts), have a low effective number of bits (ENOB), and generate data
at such a high rate that it cannot be transmitted to the ground from a remote platform. For example, the
240 GS/s ADC with 8 read-out bits has a data rate of 1.92 TeraBits Per Second (Tbps). While extensive
work on photonic ADCs over the past 4 decades has shown progress towards higher data rate ADCs with
higher ENOB and compact form by leveraging photonic integration [Ref 1], the systems are still
impractical for remote platforms due to the high data rate. Compressive sensing (CS) provides an
alternative solution for detecting wide bandwidth sparse signals [Refs 2-4]. In CS, the input RF signal is
mixed down in dimension through an analog measurement matrix (MM) and Nyquist sampling rate is
replaced by sampling random projections of the wideband signal at a rate on the order of the sparsity of
the RF signal.
An implementation is sought of a high-performance, integrated, photonic solution to analyze RF signals
in real time over a wide-frequency range, acquiring basic properties such as frequency, phase, and
amplitude, or signal-specific properties such as chirp rate, pulse location, or modulation format. This will
establish the technical and commercial foundation for the development of a fully integrated compressedsensing system for direct RF-to-information conversion. One possible solution is based on interrogation
of optical speckle in multimode planar waveguides, an ultra-broadband signal processing capability (i.e.,
taking advantage of the large signal bandwidth inherent in optical systems), integrated with a broadband
pulsed optical source [Ref 5]. The integrated module will be specifically targeted to form an integrated
RF receiver with the capability of resolving arbitrary properties (including, but not limited to, frequency,
phase, and amplitude) of RF signals without direct digitization at the Nyquist rate with the following
performance objectives: (a) real-time signal monitoring of 0.5-40 GHz RF spectrum (extendable to 100
GHz); (b) compact and ruggedized implementation,
PHASE I: Design, develop, and demonstrate feasibility for a fully integrated photonic integrated, circuit
(PIC)-based, compressive sensing system. The Phase I effort will include prototype plans to be developed
under Phase II.
PHASE II: Perform detailed development of the prototype and demonstrate it in terms of operational
feasibility. Develop necessary PICs and integrate in a module to demonstrate and validate the PIC-based,
compressive sensing system. Complete bench top integration and characterization to include a
comparison of results to design objectives.
PHASE III DUAL USE APPLICATIONS: Complete development, perform final testing, and integrate
and transition the final solution into naval aviation operational environments. Finalize the design for
desired PIC performance and satisfying volume constraints. Demonstrate in naval aviation operational
environments. PIC-based compressive sensing in a low size, weight and power configuration would be of
benefit to multiband commercial satellites.
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N21A-T005

TITLE: Ground Fault Detection System

RT&L FOCUS AREA(S): Directed energy
TECHNOLOGY AREA(S): Ground / Sea Vehicles
OBJECTIVE: Develop a ground fault detection system to quickly detect and localize all ground faults on
440 VAC 3 phase shipboard distribution systems that are either ungrounded or high resistance grounded.
DESCRIPTION: U.S. Navy shipboard electrical distribution systems typically include 440 VAC 3 phase
power distribution systems where the power system neutral is either ungrounded or high resistance
grounded. MIL-STD-1399-300-1 provides characteristics of the 440 VAC power. These systems enable
continued operation with one of the three phase conductors grounded. However, if a second ground fault
on another phase were to occur, then two phases of the power system will be grounded, resulting in a lineto-line fault, circuit breakers tripping and loss of power to loads. Fixing line to ground faults quickly is
critical to avoiding a double ground fault and loss of service to loads.
Commercial distribution systems use solidly grounded systems so that when a single ground fault occurs,
the circuit breaker trips and power is lost to loads. In a well-designed commercial power system, the
circuit breaker that is on the source side of the ground fault and nearest to the ground fault will trip, thus
providing a crude approximation of where the ground fault is located. Navy ungrounded and high
resistance grounded power systems enable continued operation with a single line-to-ground fault,
improving the overall survivability of the electrical plant. However, because a circuit breaker does not
trip, localizing the ground fault is much more difficult.
Ungrounded and high resistance grounded power systems are used in commercial medical facilities, in
process control industries, and where continued operation with a single line fault is of significant value.
These applications have not typically employed ground fault localization methods; they have instead
focused on inspection and preventative maintenance to reduce the risk of a ground fault. These systems
are not expected to continue operation following battle damage, or can schedule system down time to
locate the ground fault manually.
Commercial power transmission systems do employ ground detection methods because in high voltage
transmission systems, circuit breakers can be hundreds of miles apart. These transmission systems are
generally point-to-point and do not resemble the radial or zonal distribution seen on naval ships. Much of
the academic research on ground fault localization has focused on these systems. Naval power systems
are considerably different.
While existing ground fault detection circuits onboard naval ships can identify that a ground fault exists
and identify which phase is experiencing the ground fault, identifying the specific feeder cable and
location on that feeder cable is currently difficult. A typical process for identifying which feeder cable is
faulted is to open the circuit breaker for the feeder cable and seeing if the “upstream” ground fault
detection circuit no longer identifies a ground fault. This method however, requires a time and labor
intensive process of sailors tagging out equipment and securing power to loads. Often operational
necessity prevents securing loads and locating the ground fault is deferred to a later less critical time.
Furthermore, this method will fail if two different feeders have the same phase grounded. Additionally,
the method will usually fail for intermittent ground faults, such as one that depends on the roll-angle of
the ship (loose bolt in an electrical connection box for example).
The Navy seeks to develop a system capable of correctly identifying which feeder cable is ground-faulted
at least 90% of the time, and identify the location of the ground fault on that faulted cable within 3 meters
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at least 75% of the time. The shorter lengths of cables on shipboard systems differentiates them from
terrestrial power systems for which most ground fault localization method research has concentrated on.
The ability to achieve these requirements should be demonstrated first in dynamic simulation, then in a
shipboard representative land-based system with a three phase generator and multiple feeders and loads.
Technologies that have been proposed in the past for localizing ground faults in terrestrial systems
include common mode current monitoring, common mode current transient feature extraction, and
travelling wave identification. None of these technologies have been incorporated into products for naval
power systems. Applying these or other technologies to reliably detect and localize ground faults in
shipboard systems should enable a significant reduction in time that a ground fault exists and exposes the
ship to risk of a double ground fault and loss of power to mission critical equipment. [Refs 1,3,4,5]
PHASE I: Develop a design for an intermittent and persistent ground fault detection and localization
system for naval shipboard 440 VAC three phase radial power systems. Identify risks and knowledge
gaps and conduct analysis and/or experiments to eliminate the knowledge gaps and mitigate the risks.
Prepare a dynamic simulation of a naval shipboard 440 VAC system and the ground fault detection and
localization system to validate the concept. The Phase I Option, if exercised, will include the initial design
specifications and capabilities description for the ground fault detection and localization system. Develop
a test plan and test procedures for the prototype to be developed in Phase II.
PHASE II: Develop a functional prototype of the intermittent and persistent ground fault detection system
for a naval shipboard 440 VAC three phase radial power system. Test the prototype and validate the
dynamic model created in Phase I. If necessary, the dynamic model shall be updated and validated with
new test data. The validated model shall be used to demonstrate performance of the system in a
representative naval system. Work with the Navy to develop the draft specifications. After completing the
company testing, deliver the prototype to the Navy to be tested at a Government or academic facility.
These Navy conducted tests will be in addition to the company conducted tests and potentially much more
comprehensive The Navy will provide results of Navy conducted tests to the company.
PHASE III DUAL USE APPLICATIONS: Support the Navy in transitioning the technology to Navy use.
Develop and test a production ready intermittent and persistent ground fault detection system in
accordance with the draft specification. Update the draft specification and dynamic model based on
lessons learned from the production and testing of the system. Deliver the production ready system to the
Government for testing at a Government or Academic facility.
Explore non-Navy markets for the ground fault detection system. Ungrounded and high resistance
grounded power systems are used in medical facilities, in process control industries, and where continued
operation with a single line fault is of significant value.
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N21A-T006

TITLE: Compact, Efficient 2-Band Underwater Optical Communications System

RT&L FOCUS AREA(S): Directed energy
TECHNOLOGY AREA(S): Battlespace Environments
OBJECTIVE: Develop a compact electro optic efficient, 2-band efficient, pico second mj energy per
pulse scalable blue (450 nm)-green (550 nm) laser transmitter/receiver that can be used for underwater
optical communications with optical link > 100m and data rate > 1 Gb/s.
DESCRIPTION: Underwater optical wireless communication with long optical link and high data rate is
in great demand by the Navy due to the increased information transfer between submarines, unmanned
vehicles and devices deployed underwater. Although tremendous progress has been made in the field of
acoustic wireless lines, due to the attenuation of acoustic waves in water and the bandwidth of acoustic
communication (10 kb/s), it is still far below the requirement of current applications. Radio Frequency
(RF) communication has improved bandwidth but the link distance is generally < 10 m and limited by the
very short penetration depth of RF signal in the water. Optical wireless communication with sufficient
bandwidth, high security, and low time latency is believed to be the most promising approach to realize
reliable long-distance and high-speed underwater communication links. Optical wireless communications
with Gb/s bandwidth have been demonstrated by light in the blue (450 nm)-green (550 nm) spectrum.
However, the optical links cannot meet the requirement of the Navy’s applications due to low output
power of the compact laser transmitters currently available and the large attenuation of sea water even in
the blue-green spectrum region. Therefore, compact, high electro optic efficient powerful pulse laser
transmitters at the low attenuation wavelength are in high demand for underwater communication with
optical links > 100 m. The pulse laser transmitter shall operate in advance pulse code modulation
technique to preserve the electrical power and able to increase the pulse energy and peak power that may
require to transmit data at required distance. In this STTR topic the proposer and/or academia should
develop the system architecture, modeling, management, documents and implementation of the design
based on Open Model Based Engineering Environment (MBEE). This STTR topic will increase mission
capability by enhancing underwater communication links and increasing communication data rate and
bandwidth, while providing secure and stealthy communication.
This topic looks for a prototype with the following parameters:
Wavelength: Wavelengths that transmit through the sea water with low attenuation
Average Power Output: Threshold: 10 W; Objective: 50 W
Pulse width: pico second (ps), threshold < 5 ps; Objective < 1 ps
Pulse energy >1 mJ per pulse
Pulse Repetition rate ~ kHz
Bandwidth: Threshold: 1 Gb/s; Objective: 5 Gb/s
Achievable link distance: Threshold: 100 m; Objective: 200 m
Beam Quality (M2): Threshold: 1.5, Objective <1.1
Weight: Threshold: 2 lbs, Objective 1 lb
Volume: Threshold: 4 inch3, Objective <2 inch3
PHASE I: Design and analyze a concept of compact electro optic efficient pico second pulse laser
transmitter and detector for laser receiver with > mJ per pulse per band architecture for underwater optical
communication with optical link > 100 m and data rate > 1 Gb/s. The pulse laser receiver shall be able to
decode the information from pulse code transmitter. Provide compact innovative efficient approach of
transmission of optical information based on advanced pulse code modulation and detection. Demonstrate
the feasibility of the concept with a power-scalable laser transmitter at a wavelength for underwater
wireless communication in a bench top experiment. The Phase I Option, if exercised, will provide the
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prototype design and provide the specifications to meeting Phase II goals. Use the Open Model Based
Engineering Environment (MBEE) method to develop a solution like modeling, design and document
generation.
PHASE II: Develop and deliver a prototype of a 2-band blue/green laser system based on the concept
developed in Phase I and the Phase II Statement of Work (SOW). Optimize the design and development
of the Phase I laser concept to prototype a portable laser transmitter capable of producing up to 10 W
output power > 1 mJ per pulse. Deliver the optical transmitter and detector system for evaluation at a
Navy lab. If a Phase II Option is exercised, work with the Navy to test and evaluate the initial prototype
product (hardware and software) at a Navy facility. If the Phase II Option II is exercised, perform further
test and evaluation at a Navy facility and modification if necessary to meet the performance benchmarks
before the fieldable prototype product (hardware and software) shall be delivered to the Navy.
PHASE III DUAL USE APPLICATIONS: Support the Navy in transitioning optical
transmitting/detection system to Navy submarine platforms. Assist in the development and transition of
the laser transmitter/detector for underwater optical communications. This technology is applicable on
other DoD platforms and commercial applications such as environmental monitoring, offshore
exploration, and disaster precaution.
REFERENCES:
1. Zeng, Z.; Fu, S.; Zhang, H.; Dong, Y. and Cheng, J. “A survey of underwater optical wireless
communications.” IEEE Communications Surveys and Tutorials, Vol. 19, 2017, pp. 204-237.
https://ieeexplore.ieee.org/document/7593257/authors#authors
2. Johnson, L.J.; Green, R.J. and Leeson, M.S. “Underwater optical wireless communications: depth
dependent variations in attenuation.” Applied Optics, Vol. 52, 2013, pp. 7867-7873.
https://doi.org/10.1364/AO.52.007867
3. Johnson, L.J.; Jasman, F.; Green, R.J. and Leeson, M.S. “Recent advances in underwater optical
wireless communications.” Underwater Technology, Vol. 32, 2014, pp. 167-175.
https://www.researchgate.net/publication/268033954_Recent_advances_in_underwater_optical_
wireless_communications
4. Tian, P.; Liu, X.; Yi, S.; Huang, X.; Zhang, S.; Zhou, X.; Hu, L.; Zheng, L. and Liu, R. “Highspeed underwater optical wireless communication using a blue GaN-based micro-LED.” Optics
Express, Vol. 25, 2017, pp. 1193-1201. https://www.osapublishing.org/oe/abstract.cfm?uri=oe25-2-1193
5. Chen, Y.; Kong, M.; Ali, T.; Wang, J.; Sarwar, R.; Han, J.; Guo, C.; Su, B.; Deng, N. and Xu, J.
“26 m/5.5 Gbps air-water optical wireless communication based on an OFDM-modulated 520-nm
laser diode.” Optics Express, Vol. 25, 2017, pp. 14760-14765.
https://www.osapublishing.org/oe/abstract.cfm?uri=oe-25-13-14760
KEYWORDS: Underwater optical communication; laser transmitter; blue-green laser; Pulse code
modulation; pico second laser; laser detector.

NAVY - 26

VERSION 2
N21A-T007

TITLE: Defect-Tolerant High-Temperature Superconductor for Coil Applications

RT&L FOCUS AREA(S): General Warfighting Requirements
TECHNOLOGY AREA(S): Materials / Processes
OBJECTIVE: Develop advanced manufacturing techniques for a high-temperature superconductor that
minimize the impact of defects during its fabrication with the goal to use it in high-temperature
superconducting (HTS) magnet coil applications.
DESCRIPTION: The Navy has been developing HTS systems over the past few decades using HTS coils.
The coils are made from HTS wire that has the ability to pass large electrical currents with essentially no
voltage drop due to its zero resistance when below the transition temperature. Therefore, there is
tremendous advantage to use HTS technology in applications that require generating magnetic fields such
as large-bore magnets, high-field magnets, motors, generators, and superconducting magnetic energy
storage (SMES) systems.
One risk to HTS-based magnet systems is the quench of the superconductor. A quench is when an HTS
wire transitions from its superconducting state to its normal-conducting resistive state. Typically, the
transition initiates in a local region referred to as “normal zone” that no longer has zero resistance, and
behaves as a conventional conductor with joule heating. A quench is critical in a magnet-based system
since magnets inherently store large amounts of inductive energy that will be converted to heat at the
location of the quench. If the onset of a quench cannot be prevented the heating of the superconductor to
an elevated temperature can cause irreversible and catastrophic damage to the magnet.
There has been research in the area of attempting to protect HTS coils by integrating a quench detection
and protection system. Investigations have been performed in the past on criteria for quench detection that
looked at the origin of a quench in an HTS wire. Most recently, there has been work on estimating the
impact of fluctuations in the transport of current in HTS wires and its performance on superconducting
devices. High-field HTS magnets have large electrical inductances that store mega-joules of energy.
When a quench occurs, this energy converts to heat in the normal zone of the conductor and has the
potential to cause a burnout in the HTS coil. Defects in the HTS conductor that manifest during the
manufacturing process can go unnoticed and contribute as a weak point prone to quench initiation.
Experiments and simulations have been completed to find limits of quench where the conductor may be
operated stably and protected from damage by adding additional material to the conductor. When the
conductor is used in a coil application, some alternate techniques are employed when winding a coil to
better tolerate defects in the conductor, such as no-insulation wind approaches.
The Navy’s desire is for a defect tolerant HTS wire capable of continued operation through a partial
quench enabling additional time for a quench detection system to react and protect the HTS magnet
system. Therefore, proposed solutions must address the HTS wire itself, and NOT the method for winding
HTS coils. This is imperative so the end product may be applicable to not only superconducting magnet
coils as found in HTS motors, generators, or SMES systems, but eventually in power distribution cables.
The proposed solution to create defect tolerant HTS wire may be by either alternate wire manufacturing
techniques, or by alternate HTS wire topologies. The solution must retain all aspects of conventional HTS
wire and operate with a minimum engineering current density of 200 Amps/square millimeters [A/mm2]
while at operating temperatures of 30-40 Kelvin [K] in a 1-3 Tesla [T] background field. The final form
of the HTS must be compatible with lamination of alternate materials, (i.e., copper, brass, stainless steel)
other than the substrates used during manufacturing to give the final wire structure suitable for winding a
coil. It must also follow conventional laminated HTS wire dimensions and have a width between 4-
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12mm, and a thickness approximately 0.05-0.2mm to enable the use of conventional HTS wire insulating
machines. The HTS wire solution must also be producible in lengths with a minimum of 300m. The final
product will need to demonstrate the ability of the conductor to continue operation (through a partial
quench) even if it has local defects, by introducing known defects to the proposed conductor and
comparing against known defects in a traditional HTS wire.
PHASE I: Develop a concept for a defect tolerant HTS wire that addresses defect mitigations during
fabrication, or for alternative HTS topologies to increase defect tolerance in the conductor that meets the
objectives stated in the Description. Demonstrate the feasibility of the proposed concept through
modeling, analysis, and concept demonstrations. Quantify the clear benefits in the alternative fabrication
techniques or HTS wire topologies. Since no industry standards exist for verification of defect tolerant
HTS conductor, develop a plan and method of testing to be performed in Phase II to ensure defects are
mitigated or tolerated; and that includes the cost to implement changes to fabrication or HTS wire
modification, and a schedule with milestones to implement changes. The Phase I Option, if exercised, will
include the initial layout and capabilities description to fabricate HTS wire in Phase II.
PHASE II: Fabricate sample prototype length HTS wire with minimal defects based on the Phase I work
and Phase II Statement of Work (SOW) for demonstration and characterization of key parameters of the
conductor in the Description. Demonstrate manufacturing process defect tolerance through introduction of
known defects to compare against known defects in a traditional HTS conductor. Execute plans for
methods of testing identified in the Phase I effort to prove the full-scale metrics. Based on lessons learned
through the conductor testing, develop a substantially complete design and stand-up of the manufacturing
process for long length conductor fabrication. Ensure this design includes all ancillary equipment required
for fabrication and a means for testing the final product. Final deliverables should include samples of the
conductor to be tested by the U.S., either the Navy or an alternate facility identified by the Government.
PHASE III DUAL USE APPLICATIONS: Support the Navy in transitioning the technology for Navy
use. Although defect tolerant HTS conductor is initially targeted for use in HTS coils for large-bore
magnets, acquisition programs utilizing HTS coils, either as a major system or as a sub-system, in larger
programs such as motors or generators.
The desired defect tolerant HTS wire has applications in commercial large-bore superconducting magnets
used in the medical field, or in large-particle accelerators, as well as, commercial wind generators, and
fusion systems. The conductor may also be applied to superconducting power distribution,
superconducting electric grids, or alternative energy technologies using superconducting systems.
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TITLE: Low Cost High Performance Efficient Uncooled or Thermoelectric Cooled
Night Vision (NV) Infrared (IR) Imaging System

RT&L FOCUS AREA(S): Directed energy
TECHNOLOGY AREA(S): Sensors
OBJECTIVE: Design and develop an advanced uncooled or thermoelectric (TE) cooled high performance
wide band mid-wave infrared (MWIR) sensor at 5 µm and a long-wave infrared sensor (LWIR) at > 8 um,
compact imaging sensors that will be cost-effective and smaller than current night vision infrared
(MWIR-LWIR) imaging systems available.
DESCRIPTION: Imaging at MWIR (4-6 µm) and LWIR (8–12µm) wavelengths is challenging because
the bandgap of the semiconductor material is close to the thermal energy at room temperature. Current
detection and imaging technologies in broadband sensors that cover the 5 to 12 µm regime have to
operate at cryogenic temperatures of 77 K or less in order to overcome the limitations of thermally
generated noise. This requires expensive and bulky cooling systems that increase the overall size, weight,
and power (SWaP) of imagers in MWIR/LWIR regime. The dominant technologies in this region are
uncooled detector technology based on Silicon Carbide (SiC), amorphous silicon (aSi) and vanadium
oxide (VOx) and cooled detector technology based Mercury (Hg)-Cadmium (Cd) –Telluride (Te) (MCT
known as HgCdTe) compounds, as well as the more recent type-II superlattices. Conventional Focal
Plane Array (FPA) fabrication methods are complex and often require complicated photodetector array
hybridization onto Silicon-based Read on Integrated Circuits (ROIC), which reduces the final yield,
increases the overall cost significantly, and limits the application. Consequently, there exists a demand for
migration to an alternative technology for LWIR detection that can address the following two
fundamental challenges: High-performance uncooled/TE cooled operation and a simple/cost-effective
integration at the wafer-scale with commercial ROICs. Also, current MWIR sensor cost is in the order of
$50 to $100k with < 6000 hours of lifetime operation. The major drawback of these MWIR sensors is
their employment of the stirling cryo cooling pump to improve imaging performance.
One of the innovative approaches the Navy is interested in to overcome the physical limitations of bulky
MWIR/LWIR photodetectors is the application of functionalized low-dimensional nanostructures, e.g.,
quantum wires and dots. These nanostructures incur favorable properties for high-performance uncooled
detection, such as a higher absorption coefficient, elimination of phonon-assisted excitation (phonon
bottleneck), and lower mean kinetic energy per particle. Quantum dot (0D) Nanostructures or 1D (onedimension) nanowire structure offer three main advantages, as compared to conventional bulk- or thin
film-based devices. They permit enhanced absorption of radiation by extending the absorption crosssection beyond the geometric footprint of a single nanostructure. The proposed topic shall not be limited
to any of the technologies described in this Description; the Navy is looking for any new advanced next
generation broadband high performance TE cooled or uncooled FPA for this application.
This proposed technology will be used to enhance all Navy systems requiring precision optical
verification and identification of subjects of interests. The smaller form factor enables employment in
unmanned autonomous systems (UxV), and integration with non-organic sensors.
PHASE I: Provide an innovative concept for a broadband (MWIR-LWIR) FPA sensor modeling, design,
epitaxial growth, fabrication, and characterization of MWIR/LWIR broad band photodetectors based on
quantum dot (0D), nanowire (1D), or nanostructure-contained quantum disks based on aSi, VOx, MCT,
or any new next generation technology for uncooled or TE cooled high-performance MWIR/LWIR
photo-detection. The Phase I Option, if exercised, will include the initial design specifications and
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capabilities description for the ground fault detection and localization system and develop a test plan and
test procedures for the prototype developed in Phase II.
PHASE II: Based on successful Phase I modeling results and the Phase II Statement of Work (SOW), in
Phase II the company shall process wafer-scale integration of the MWIR/LWIR devices with readout
integrated circuit (ROIC) and making TE cooled high-performance MWIR/LWIR focal plane array as
described in the Description.
Deliver the prototyped MWIR-LWIR FPA to the Navy for the sensor evaluation at a Navy facility to
measure the imaging performance, Noise equivalent temperature , noise equivalent power, and detectivity
of the sensor.
PHASE III DUAL USE APPLICATIONS: Assist the Navy in transitioning the technology to Navy use
(undersea and surface) and shall focus on large area (wafer scale) integration of high-density 0D
nanostructure-contained quantum disks thin film for fabrication of TE cooled high-performance
MWIR/LWIR photodetectors for device area greater than 100cm2 and quantum efficiencies greater than
50%. Demonstration of uncooled 320×256 MWIR/LWIR FPAs based on integration of sensors with
commercially available ROICs. Specific industry applications are in the automobile, aerospace, and oil &
gas industries.
REFERENCES:
1. Nguyen, B. M.; Hoffman, D.; Huang, E. K. W.; Delaunay, P. Y. and Razeghi, M. “Background
limited long wavelength infrared type-II InAs/GaSb superlattice photodiodes operating at 110 K.”
Applied Physics Letters, 93(12), 123502, 2008. https://aip.scitation.org/doi/10.1063/1.2978330
2. Yamanaka, T.; Movaghar, B.; Tsao, S.; Kuboya, S.; Myzaferi, A. and Razeghi, M. “Gain-length
scaling in quantum dot/quantum well infrared photodetectors.” Applied Physics Letters, 95(9),
093502, 2009. https://aip.scitation.org/doi/10.1063/1.3222856
3. Pour, S. A.; Huang, E. W.; Chen, G.; Haddadi, A.; Nguyen, B. M. and Razeghi, M. “High
operating temperature midwave infrared photodiodes and focal plane arrays based on type-II
InAs/GaSb superlattices.” Applied Physics Letters, 98(14), 143501, 2011.
https://aip.scitation.org/doi/10.1063/1.3573867
4. Haddadi, A.; Dehzangi, A.; Chevallier, R.; Adhikary, S. and Razeghi, M. “Bias–selectable nBn
dual–band long–/very long–wavelength infrared photodetectors based on InAs/InAs 1- x Sb
x/AlAs 1- x Sb x type–II superlattices.” Scientific Reports, 7(1), Article Number: 3379, 2017.
https://www.nature.com/articles/s41598-017-03238-2
KEYWORDS: Midwave Infrared; MWIR; Long wave Infrared; LWIR; Quantum dot; 0D; Focal plane
array; FPA; Nanostructure; ROIC

NAVY - 31

VERSION 2
N21A-T009

TITLE: Organic Solar Cell Processing and Product Development

RT&L FOCUS AREA(S): Autonomy; General Warfighting Requirements
TECHNOLOGY AREA(S): Materials / Processes
OBJECTIVE: Develop and demonstrate, on increasing scales, solar cell designs and manufacturing
processes for production of low cost, lightweight, and flexible organic solar cells with power conversions
efficiencies greater than 13%. Materials in the solar cell stack should have inherent stability (i.e., photo,
chemical (air and moisture), morphological, mechanical) to enable a reasonable lifetime with lightweight
packaging. Solar cell packaging should support applications on fabric and enable associated
folding/rolling without cell damage.
DESCRIPTION: Solar power is an integral part of forward operations, especially those relevant to future
Expeditionary Advanced Base Operations (EABO), where austerity requires a high-performance,
lightweight solution. Currently, the USMC uses Copper Indium Gallium Diselenide (CIGS) thin film cells
that do not meet the rated power conversion efficiency (PCE) or durability. Single junction organic solar
research cells have achieved PCE of 16% using conjugated polymer donors and non-fullerene acceptors
bulk heterojunction materials with the promise of even higher performance [Ref 1]. While still below
silicon, the promise of roll-to-roll manufacturing on flexible substrates with intrinsic stability enables
minimal packaging and more versatile applications beyond the rigid (rooftop) market that silicon
dominates. For the domestic market there are opportunities for opaque, colored, or semitransparent
architectural solar films. For the military, durable and foldable laminates on tarps, tents, and backpacks
that do not add weight are highly desired.
Existing organic solar cell commercial products were developed based on prior generation
polymer/fullerene bulk heterojunction systems that peaked with research cell efficiencies of 10% for
single junction and higher for multijunction. These have not established a stable market, but it is likely the
higher performance materials can do this, especially for the market niches described above. However,
academic research has focused on high overall power conversion efficiencies and not on product
development efforts. Solar cell developers will need to pay attention to material issues associated with
attaining desirable and stable bulk heterojunction morphologies, in addition to the series resistance and
packaging issues associated with going from a research cell toward a practical module [Ref 2]. Past
development efforts have pursued manufacturing using both vacuum deposition and roll-to-roll printing
processes. Either approach is acceptable here so long as a realistic and defensible cost model is presented
for the military/recreational applications identified above.
The proposed STTR team should already have demonstrated ability to produce research cells with
verified overall power conversion efficiency of 13% or higher and should present and explain the
selection of all the materials in their device stack (for performance, stability, processing) that could be
scaled with cost-effective processing. The goal of Phase I is to move from a research cell to depositing
multiple 1 square centimeter cells using processing approaches that will be scaled in Phase II. This can be
done on rigid or flexible substrates. The cells should show power conversion efficiencies of 13% with less
than 10% performance loss to break-in over 100 hours unpackaged and 1000 hours packaged. The
deliverable for Phase I will be a device that meets those specifications and can be made available to third
party testers.
PHASE I: Develop processing approaches for depositing multiple 1 square centimeter cells on either rigid
or flexible substrates connecting them in series to form a module. Ensure that the cells show power
conversion efficiencies of 13% with less than 10% performance loss to break-in over 100 hours
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unpackaged and 1000 hours packaged. Characterize module level performance and series resistance.
Produce a final report that includes plans for a 50 square centimeter module on non-rigid substrate with
modeled performance, the processing and packaging approach for this module and larger modules, and an
updated cost analysis. Develop a Phase II plan.
PHASE II: Develop and process a 50 square centimeter module on a flexible substrate, targeting >11%
overall power conversion efficiency, flexible packaging, and packaged lifetimes of 5-10 years. Fully test
the stability of rigid and flexible cells and mini-modules. Study the mechanical stability of the minimodules. Push processing to larger modules. Ensure that the prototype is available for validation. Develop
product concepts for military and recreational applications. Update cost analysis for appropriate markets.
Seek partnerships for product development.
PHASE III DUAL USE APPLICATIONS: Scaling of device fabrication to cost effective processes.
Develop larger modules targeting specific products. Work with DoD and partners towards maturing
products. DoD and commercial products would be solar cells that can be applied to tents and backpacks
without adding substantial weight, could survive the normal uses of these products, and realize
performance and lifetime detailed in this topic description.
REFERENCES:
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N21A-T010

TITLE: Novel Acoustic Source Concepts for Target Identification and Classification

RT&L FOCUS AREA(S): General Warfighting Requirements
TECHNOLOGY AREA(S): Sensors
OBJECTIVE: Develop a concept, design, and prototype of an acoustic source capable of directly exciting
resonances in a wide variety of targets on or suspended from the seafloor.
DESCRIPTION: Manmade objects such as mines and unexploded ordnance (UXO) are subject to
resonances when excited by the right forces. These resonances can provide classification and
identification information, even in the presence of clutter. Acoustic Radiation Force (ARF) methods have
been developed and adopted in the medical ultrasound community for clinical use. Using ultrasonic
transducers, ARF methods have been demonstrated in the laboratory to induce target resonances for
classification and identification purposes. Research under this topic seeks to develop the necessary
hardware and operational concepts for demonstrating the potential for ARF methods to incite resonances
in full-scale targets in real-world conditions. Demonstrating achievable acoustic intensity values given the
frequency dependent absorption of the medium is a risk.
PHASE I: Develop a concept for an acoustic source capable of directly exciting resonances in some
canonical target shapes such as plates or cylinders. Produce a technical report detailing the mathematics
and physics supporting the concept, including the conditions under which the concept is expected to
work. The technical report shall include requirements or specifications for an acoustic transducer capable
of demonstrating the concept. It is preferred that the concept be demonstrated by small-scale laboratory
experiments verified by numerical modeling, however results from numerical modeling only results
would be acceptable. Develop a Phase II plan, including, if applicable, analysis and considerations for
exciting resonances in full-size targets based on results from small-scale experiments.
PHASE II: Demonstrate the concept developed in Phase I in controlled conditions on more realistic target
shapes and sizes. This phase will require the procurement, or the design and construction, of an acoustic
source capable of exciting target shapes and sizes that might be expected in operations. For example,
shapes might include 2' x 1' cylinders and or unexploded ordnance (UXO) sitting proud on the sea
bottom. The contractor shall also demonstrate the concept’s ability to reject clutter in controlled
conditions. The expected deliverable is a report on the demonstration and requirements for a prototype
system for demonstrating the concept in realistic conditions. For the Phase II option, if exercised, design,
build, and demonstrate a prototype transducer capable of exciting target shapes representative of mines
and/or UXO in a realistic ocean environment against targets both proud on the bottom and partially buried
(< 50%). The demonstration shall include an assessment of performance for targets in environments with
sandy bottoms, muddy bottoms, and high clutter areas (mine countermeasures doctrinal bottom type
clutter category 4). The prototype transducer can be demonstrated from any type of platform, fixed or
moving (up to 5 knots), such as a rail or a ship.
PHASE III DUAL USE APPLICATIONS: The expected transition will be a novel acoustic transducer
design capable of exciting target resonances for identification purposes in cluttered underwater
environments. The transducer shall be capable of exciting resonances from heights of up to 3 yards above
the target. The design should be applicable across a range of applications for detecting and classifying
objects on the seabed including remediation of UXO dumping sites, naval mine hunting, and underwater
archaeology. Across these applications target sizes may range from less than 1 inch diameter for UXO to
20 inches or more in diameter for mines that may be over 4 feet in length. The design characteristics of
the transducer may specify a range of target sizes, but shall be flexible enough to mount on a variety of
different platforms including unmanned underwater vehicles. The final design/build specifications, to

NAVY - 34

VERSION 2
include size, weight, and power requirements along with design of mounting configurations shall be
tailored to a mission specific platform with requirements provided by the transition sponsor.
REFERENCES:
1. Huber T.M., Algren M., and Raisbeck C. “Spatial Distribution of Acoustic Radiation Force for
Non-Contact Modal Excitation.” Mains M. (eds.) Topics in Modal Analysis and Testing, Volume
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TITLE: Enhancement of Detonation Wave Dynamics in Rotating Detonation
Combustors (RDC)

RT&L FOCUS AREA(S): Hypersonics; General Warfighting Requirements
TECHNOLOGY AREA(S): Air Platforms; Weapons
OBJECTIVE: Develop a Rotating Detonation Combustor (RDC) with passive acoustic control technology
such as lining the augmentor duct, capable of suppressing unwanted secondary waves that subtract energy
from the main precessing detonation wave, resulting in increased combustion efficiency.
DESCRIPTION: Currently, military gas turbines use subsonic deflagration (not detonation) thrust
augmentors to reheat the core flow prior to expansion through the engine nozzle. This requires the use of
bluff body flame stabilization methods that are achieved by the insertion of mechanical structures into the
core flow near the exit of the turbine. These flame stabilization methods anchor the flame near the turbine
exit and establish an environment for constant pressure combustion or “pressure loss” combustion. These
features cause significant flow disruption and an unnecessary total pressure loss when the augmentor is
not in operation.
Alongside the performance issues of conventional thrust augmentors there exists a prevalent combustion
instability issue which manifests itself in the form of transverse and longitudinal waves inside the
augmentor duct. Combustion instabilities are caused by heat release fluctuations that excite natural
acoustic modes in resonating chambers. These fluctuations give rise to powerful pressure oscillations that
lower the combustion efficiency of the device and ultimately may damage engine hardware [Ref 4]. One
acoustic mode of interest is the transverse (or radial duct) mode typically occurring in the range of 1-10
kHz. In some cases, transverse mode pressure oscillations can exceed 9% of the base pressure, equivalent
to pressure amplitudes of 0.6-0.8 bar (peak-to-peak) in a 7 bar combustor.
An RDC will also show signs of transverse instability wave modes however at a lower magnitude. To
attenuate combustion instability modes generated by the RDC, a passive suppression technology, such as
acoustic absorption coatings will be applied to the inner walls of the RDC duct. These absorption coatings
can be comprised of porous high-temperature composites engineered to absorb a given frequency range.
Addressing the core issue of conventional augmentors, an RDC-based augmentor does not require a
mechanical structure for flame stabilization and would eliminate this performance and durability loss. By
replacing the typical flame stabilization geometry with an RDC-based augmentor the mechanical
complexity is greatly reduced and “pressure gain” combustion can be exploited by harnessing detonations
which are shock-coupled, supersonic combustion waves trapped in a continuous ‘spin mode’ about an
annulus [Refs 1-3]. During pressure gain combustion, there is an effective rise in pressure across the RDC
which allows for greater thermal power efficiencies to be achieved compared to constant pressure
combustors while using the same amount of fuel.
By utilizing detonation waves, higher rates of reactant mass consumption are achieved due to wave
propagation speeds that are typically three orders of magnitude greater than deflagrations of the same
reactant mixture. This indicates an overall enhancement in combustion power density. The benefit of
enhanced power density can be appreciated by engine size and mass reductions. Typical deflagrationbased thrust augmentors require exceedingly long augmentor ducts due to the reduced levels of oxidizer,
which attenuate chemical kinetic rates. This in turn leads to low efficiency combustion and an
exceptionally low combustion power density.
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By implementing RDC-based thrust augmentors, naval aircraft engines will showcase increased power
thermal density and increased thermal efficiency as much as 7% of a standard Brayton cycle while
providing a safer mode of operation [Ref 5].
PHASE I: Develop a passive acoustic suppression technique, such as a coupon-sized acoustically
absorptive lining material tuned to the frequency range of interest and verify its performance via an
appropriate demonstration, such as the design and fabrication of a real-ultrasonic, pressurized impedance
tube. Both radial and axial modes spuriously triggered in an RDC environment should be targeted, as well
as various base pressures. A broadband characterization of the acoustic performance of such material is
expected. The technology solution should survive in the RDC environment experiencing pressures from 1
to 20 atmospheres and temperatures in excess of 2000o K [Ref 6]. Develop a Phase II plan.
PHASE II: Develop an RDC benchtest demonstrator with an acoustic suppression technique, such as a
coating, proving enhancement of detonation wave dynamics and reduced structural loading of the
augmentor duct. Testing will involve a range of fuel-to-oxidizer ratios and base pressures. High speed
diagnostics will be used to assess the RDC response. Upon successful completion of benchtest
experiments, the developed RDC technology should be integrated in a combustor test facility to
demonstrate operations at sea level conditions.
PHASE III DUAL USE APPLICATIONS: Integrate the RDC into an engine for ground-based demo.
Develop plans for flight worthy hardware. RDC technology can also be developed for commercial gas
turbine applications for aviation, marine, and land-based power generation.
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TITLE: Advanced Thermal Management of Power Converters

RT&L FOCUS AREA(S): General Warfighting Requirements
TECHNOLOGY AREA(S): Electronics; Ground / Sea Vehicles
OBJECTIVE: Develop thermal management technologies to increase the power density of high-voltage
power converters.
DESCRIPTION: Advanced sensors and effectors are driving shipboard power distribution systems
toward higher voltages, resulting in greater thermal demands on the power conversion modules. Utilizing
wide bandgap (WBG) semiconductors, such as silicon carbide (SiC) and gallium nitride (GaN), can help
reduce the thermal inefficiencies through use of high-frequency switching topologies, but heat generation
is still a primary limiting factor in their implementation. Modules with power densities approaching 100
kW/L and device level heat fluxes in excess of 500 W/cm^2 have recently been demonstrated. However,
the increased power density results in much higher temperatures at the device and package level, reducing
the reliability of such systems and driving the need for more aggressive cooling solutions.
This topic seeks improvements in thermal packaging technology to enable higher power density, lower
cost systems employing WBG devices. In particular, approaches utilizing thermal/electrical co-design,
integrated cooling, and cold plates with surface enhancements and novel flow passage geometries,
enabled by additive manufacturing, could lead to significant reductions in thermal resistance and pressure
drop. Novel cooling approaches and packaging improvements should be compatible with state-of-the-art
(SoA) WBG devices. Cold plate technologies, in addition to having good thermal characteristics, must
also provide good structural support. Any new packaging material proposals must consider tradeoffs
between thickness and thermal resistance, as well as coefficient of thermal expansion (CTE) and
durability. Finally, fabrication reliability and cost will ultimately drive commercial adoption.
PHASE I: Develop concepts to reduce the volume of power converter packaging and improve heat
transfer performance. Validate thermal design performance through analytical modeling and/or subscale
demonstration. Identify technical risks with an emphasis on manufacturing and fabrication processes
required to implement the approach. Develop a plan for Phase II demonstration of the concept.
PHASE II: Refine the Phase I design and fabricate a prototype DC-DC modular multilevel converter
(MMC) using SoA WBG devices. The prototype should be based on Power Electronic Building Block
(PEBB) technology at a power level of at least 100 kW. Experimentally validate the unit’s performance
over a variety operating conditions (partial to full power and bi-directional power flow), while
maintaining device operating temperature below 175°C, and refine models as needed. Complete a cost
analysis of concepts established to ensure the selected technology is competitive with conventional
packaging technologies.
PHASE III DUAL USE APPLICATIONS: Complete the final design and manufacturing plans using the
knowledge gained during Phases I and II, in order to support transition of system to Navy platforms.
Ensure that the final system meets Navy unique requirements, e.g., shock, vibration, and electromagnetic
interference (EMI). WBG power modules are seeing increased usage in a wide variety of commercial
applications from electric vehicles to renewable energy storage.
REFERENCES:
1. Naval Power and Energy System Technology Development Roadmap.
https://www.navsea.navy.mil/Resources/NPES-Tech-Development-Roadmap/
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2. U. S. Drive Electrical and Electronics Technical Team Roadmap.
https://www.energy.gov/eere/vehicles/downloads/us-drive-electrical-and-electronics-technicalteam-roadmap
3. Iradukunda, A.C., Huitink, D.R. and Luo, F. “A Review of Advanced Thermal Management
Solutions and the Implications for Integration in High-Voltage Packages.” IEEE Journal of
Emerging and Selected Topics in Power Electronics 8, 2020, pp. 256-271.
https://ieeexplore.ieee.org/document/8896946
4. Broughton, J., Smet, V., Tummala, R.R. and Y. K. Joshi. "Review of Thermal Packaging
Technologies for Automotive Power Electronics for Traction Purposes." Journal of Electronic
Packaging 140(4),040801, December 2018.
https://asmedigitalcollection.asme.org/electronicpackaging/articleabstract/140/4/040801/366154/Review-of-Thermal-Packaging-Technologiesfor?redirectedFrom=fulltext
KEYWORDS: Thermal Management; High-Voltage Power Electronics; Electronics Packaging; Cold
Plate
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TITLE: Real-time Monitoring for Decompression Sickness

RT&L FOCUS AREA(S): Biotechnology
TECHNOLOGY AREA(S): Biomedical; Human Systems; Sensors
OBJECTIVE: Real-time biomonitoring capabilities that predict risk of Decompression Sickness (DCS)
onset have the potential to improve safety for military divers and at the same time expand operational
capabilities.
DESCRIPTION: DCS is a leading risk and time-limiting factor for diving operations. Avoiding DCS
requires ascending in accord with often lengthy decompression schedules that are designed for the
majority of divers and the most arduous diving conditions. Currently, there is no technology to tailor
decompression schedules to the physiological state of individual divers. DCS is assumed to result from
the formation of bubbles in tissues and blood, and there is an association between bubbles detected in the
blood (VGE) post-dive and the occurrence of DCS. Detection of VGE in real time during diving may
improve prediction of DCS and potentially could be used for real-time control of decompression.
Development of technology for monitoring VGE during diving could enable optimization of
decompression to the diver’s physiological state.
PHASE I: Demonstrate feasibility through analysis and limited laboratory demonstrations, a noninvasive
sensor device that is capable of measuring blood and tissue bubbles and is to be worn by pool
swimmers/divers, surface supplied divers, and free swimming divers underwater. Note: Ideal features for
the final product would be non-invasive, of similar size and weight to a diver worn dive computer,
records bubble events along with dive time and dive depth for later analysis, and has sufficient
autonomous power and data storage to record bubble events for at least 20 hours of diving. Provide cost
of system, cost per dive, and reliability estimates, including lifetime expectancy and lifetime cost
estimate. The required Phase I deliverables (in addition to those outlined in the DON 21.A Proposal
Submission Instructions) will include: 1) a research plan for engineering the design of the waterproof
device with embedded sensors; 2) a preliminary prototype, either physical or virtual, capable of
demonstrating effectiveness (accurately and reliably predict and capture changes in bubbles as measured
against those established in the scientific literature) of the proof-of-concept of design; and 3) a test and
evaluation plan to validate accuracy of data collection including identification of proper controls.
Consider projections regarding the latency of data collection. Device should target bubbles in micron
scales as is possible with capacitive micromachined ultrasound transducer (CMUT) technology, and
capable of capturing bubble formation and presence in both blood and tissue. Provide key information
about the uses and limitations of the system and could include rapid prototyping and/or modeling and
simulation. Develop a Phase II plan.
PHASE II: Develop, demonstrate and validate an underwater ultrasound sensor prototype. Ensure that the
system can be used submerged in water temperatures from 32 °F to 90 °F to collect and analyze data and
test detection algorithms during diving activity. Design the initial prototype for use in a dive computer or
as an independent wearable device compatible with and not to interfere with traditional dive gear; and
may be intended for experimental or training use and need not be adapted for operational use. It is
expected that the algorithm development for real-time closed-loop feedback capabilities will require data
collection first so this will be an iterative staged product development.
PHASE III DUAL USE APPLICATIONS: Transition prototype to a functional unit to the U.S. Navy’s
Naval Sea Systems Command Supervisor of Salvage and Diving (NAVSEA SUPSALV), Naval Special
Warfare (NSW), and/or Naval Air Systems Command (NAVAIR) Aircrew Systems Program Office
(PMA-202). Operationally relevant conditions may necessitate additional parameters such as greater
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depths, prolonged data collection, and eliminating motion artifacts. Technology could be commercially
developed as a civilian dive computer.
REFERENCES:
1. Doolette, David J. "Venous gas emboli detected by two-dimensional echocardiography are an
imperfect surrogate endpoint for decompression sickness." Diving Hyperb. Med 46(1): 4-10,
March 2016. https://pubmed.ncbi.nlm.nih.gov/27044455/
2. Papadopoulou, Virginie, et al. "A critical review of physiological bubble formation in hyperbaric
decompression." Advances in colloid and interface science 191-192, May 2013, pp. 22-30.
https://www.sciencedirect.com/science/article/pii/S0001868613000146
KEYWORDS: Decompression Sickness; DCS; Bubbles; Venous Gas Emboli; Ultrasound; Waterproof;
Physiological Monitoring; Hyperbaric Gas Physiology
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N21A-T014

TITLE: Self-Healing Ship Systems

RT&L FOCUS AREA(S): Cybersecurity
TECHNOLOGY AREA(S): Ground / Sea Vehicles; Information Systems
OBJECTIVE: Design self-healing computing systems for use on Navy vessels to keep a ship's primary
functions operational in combat should the original computing system be damaged during an attack.
DESCRIPTION: What if, during combat, a ship is attacked by an enemy missile? The ship's physical
weapon and propulsion systems are still intact but the computers that control them have been damaged.
Ships cannot have several redundant racks of computers providing full operational capabilities as it is
impossible to predict physical damage locations. Proposals simply based on virtual machines will not be
considered competitive. What if other remaining computing platforms and network capabilities could be
leveraged and prioritized to provide important functionality during combat? A commercial analogy would
be a primary application runs on a user's laptop, but the user also has a smartphone and smartwatch. The
laptop gets destroyed. The two remaining computing platforms could be leveraged to provide the primary
functions of the original laptop application. A research institution can provide approaches such as mobile
code, code analysis, and distribution of computing functionality.
PHASE I: Develop an approach and conduct a feasibility study on self-healing computing systems.
Conduct analysis such as modeling and/or simulation. Provide a proof-of-concept demonstration with
associated metrics of performance. The Proof of Concept should be able to identify key/essential
components from the original application and successfully demonstrate how those components would
execute on a system of lesser capabilities (processor, storage, and RAM) and distributed processing if
necessary. The concept should also identify how to locate and migrate code around surviving computing
and networking components left on the vessel. Develop a Phase II plan.
PHASE II: Prototype the concept using real hardware, applications, and networks. Conduct benchmark
evaluations of the implementation. Analyze performance of remaining application as a function of
computing platform and remaining code. Examine resultant network traffic for distribution and execution.
Provide demonstration of prototype using scenarios of increasing complexity. Document approach,
limitations, and metrics in final report.
PHASE III DUAL USE APPLICATIONS: In current commercial disaster contingency planning
modalities, backup data is kept far away at one or more offsite locations. Bandwidth during normal
operations is largely sufficient. Backup operations cells or centers for operations also may exist remotely
elsewhere for resiliency. However, during natural or manmade disasters these approaches may be
insufficient. This technology could be relevant to many commercial scenarios to include enterprise
networks and cyber-physical systems that will require resiliency and survivability in a crisis.
REFERENCES:
1. Simoncini, L. "Resilient computing: An engineering discipline." 2009 IEEE International
Symposium on Parallel & Distributed Processing, Rome, 2009, pp. 1-1. doi:
10.1109/IPDPS.2009.5160867.
2. Stoicescu, Miruna, Fabre, Jean-Charles and Roy, Matthieu. (2017). “Architecting Resilient
Computing Systems: A Component-Based Approach for Adaptive Fault Tolerance. Journal of
Systems Architecture.” Journal of Systems Architecture, Volume 73, February 2017, pp. 6-16.
10.1016/j.sysarc.2016.12.005
3. Wikipedia, the Free Encyclopedia. “Resilience.” https://en.wikipedia.org/wiki/Resilience
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KEYWORDS: Mobile code; system analysis and optimization; application resiliency; resilient computing
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N21A-T015 TITLE: Aerosol Spectral Absorption Measurement for Near UV through Near
Infrared Wavelengths
RT&L FOCUS AREA(S): Directed energy; General Warfighting Requirements
TECHNOLOGY AREA(S): Battlespace Environments; Sensors
OBJECTIVE: Develop an instrument or measurement technology that can measure light absorption by
ambient aerosol particles (~0.05 to 20+ m) including pollution, smoke, irregular dust, complex
obscurants, etc. at user-defined wavelengths over the wavelength range of 340 nm to 2.2 um and can
show good fidelity for both fine and coarse mode particles, preferably based on in situ rather than filterbased methods. What is required is the bulk absorption coefficient, and developers are free to pursue
integrating single particle measurements or bulk volumetric methods.
DESCRIPTION: Light scatter and absorption by aerosol particles can impact numerous Navy systems,
from retrieval errors or biases in satellite-based radiance measurements used for sea surface temperature
and aerosol data assimilation to atmospheric attenuation and beam quality degradation related to
absorption and thermal blooming for directed energy systems. Spectral absorption is also often used to
estimate the chemical composition of aerosol types (e.g., dust, black carbon, brown carbon). However,
each of these applications examines a relatively small wavelength range over the total spectrum that the
Navy utilizes. This STTR topic is for the development of instrumentation or technologies that can
measure or derive aerosol absorption over wider wavelength ranges from 340 nm to 2.2 um at multiple
wavelengths, with a minimum of three and preferably more wavelengths as requested by the buyer at the
time of construction. If the entire range cannot be met in a single instrument design, preference will be
given to the 500 nm to 2.2 um range, followed by the 340 nm to 670 nm range. All proposed
methodologies will be considered but in situ technologies suitable for rapid response field site
applications or aircraft use are preferred. Technologies can be direct measurements of absorption or the
difference between extinction and scattering.
PHASE I: Develop a concept for an instrument or measurement technology that can measure light
absorption by ambient aerosol particles at user-defined wavelengths over the wavelength range of 340 nm
to 2.2 um and can show good fidelity for both fine and coarse mode particles, preferably based on in situ
rather than filter-based methods, but proposals of all manner of technology solutions will be considered.
Target uncertainties are +/- 20% in absorption coefficient or 0.5 Mm-1, whichever is greater. By the end
of Phase I awardee is expected to demonstrate efficacy of the proposed technology in controlled
laboratory conditions. Develop a Phase II plan.
PHASE II: Demonstrate the working prototype instrument at Navy field sites or in conjunction with earth
science field campaigns of opportunity including comparison with a commercially available mid-visible
band instrument. Several stages of refinement are expected based on field test findings. We expect the
instrument to be man portable (e.g., individual components <50 lbs), with reasonable site installation
requirements (e.g., <600 W). Housing design for open celled instruments must be able to withstand
reasonable marine weather conditions (rain, sea salt corrosion, winds to 60 knots). Closed cell or filter
based methods must include a plan for sampling to ensure ambient conditions are being represented.
PHASE III DUAL USE APPLICATIONS: The need for this technology is in association with Navy test
range and operational system support for optics applications sensitive to aerosol absorption. However, we
expect the instrument to be useful for Earth system science research (such as remote sensing and climate
research), air quality composition monitoring, and combustion systems engineering. Instrument
refinement for all of these applications would be expected in Phase III.
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NAVY - 45

VERSION 2
N21A-T016

TITLE: Peer-to-Peer Knowledge Sharing: Curation Automation Engine

RT&L FOCUS AREA(S): 5G; Machine Learning/AI
TECHNOLOGY AREA(S): Human Systems; Information Systems
OBJECTIVE: The Navy is seeking ways to enable machine-facilitated peer-to-peer knowledge sharing
among Sailor and Marine warfighters. Warfighters have locally learned knowledge that needs to be
shared with each other. The knowledge takes the form of practical knowledge and expertise gained
through experience. The Navy envisions a set of software solutions that enable the capturing, curation,
distribution and consuming of web-enabled, multi-media content. This STTR topic specifically seeks
software and a supporting concept of operation for solutions that enable curation and distribution of
knowledge of multi-media knowledge products, and build machine learning- and/or artificial intelligencebased agents that link knowledge products based upon natural language understanding and content
analytics. Curation could entail two principle applications: one for informal peer-to-peer comments,
corrections, and clarifications; and a second for formal, authoritative review of content prior to wider
dissemination. Automation would assist in finding related multi-media content so that old and new
content could be presented together and compared. The objective would be the development of a
composable, semi-automated, scalable, structurally sound, mechanism capable of dynamically curating
multi-media content based on formal rules, heuristics, and machine learning algorithms. The desired tools
would also allow competent authorities the ability to properly vet, edit, and manage distribution of
content created by warfighters with legacy, formally created, learning content in order to maximize the
relevance, utility and timeliness of shared content.
The desired solution would enable Commands to compose multi-step curation workflows and enable
management through assigned roles of cognizant personnel through an intuitive user interface. The
Dynamic Curation Engine would: enable the rapid curation and routing of video/graphic/audio/text
materials to specific individuals based on role assignments; support automated and manual content
tagging; display side-by-side comparison of content; and create/store curation meta-data efficiently for
managing content in a federated cloud-based distribution system.
DESCRIPTION: The current approaches for collecting and sharing knowledge among warfighters is
inadequate. The traditional focus has relied exclusively on training content delivered either via
schoolhouses or to Naval commands as formally prepared content. It is too slow and inflexible. New
materials are formally vetted over extended timelines and often pre-loaded on units/command computers
prior to getting underway with no ability to update content until the next deployment. Further, a great deal
of practical knowledge and understanding is continuously developed by sailors and marines through
experience and, if it is shared, is shared informally through ad hoc, 1-on-1 interactions. A new peer-topeer approach to knowledge sharing is needed to share information at the deck-plate level and within the
Naval information technology environment. Efforts are currently underway to facilitate warfighters to
create multimedia-based content on-demand. However, the Navy will require software tools to
systematically share and curate that content within the approved IT infrastructure. Of interest are tools
that facilitate all aspects of curation at both a peer-to-peer level and with authoritative doctrine and
training commands. The desired tools would facilitate semi-automated content inspection for both
completeness, relationship among other content, potential security/releasability issues, enabling data
meta-tagging of content to facilitate brokering to interested parties and flagging potential problems with
linked content.
The curation tool(s) would facilitate not just the modification and inspection of content, but enable the
rapid discovery of similar existing content and reference materials that would inform the curation process
and identify potentially conflicting or supporting content for adjudication. The curation would need to
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support consumer-level commenting and annotation across a community of users, as well as enable
formal vetting from the Naval Training Enterprise (NTE) and doctrine commands when appropriate.
The desired solution(s) will:
• Be responsive to the demands of the Navy’s Sailor 2025 and the Navy Ready Relevant Learning
initiatives.
• Consider requirements for the application of artificial intelligence/machine learning (AI/ML) techniques
for related content inspection and discovery for a range of multi-media content.
• Support operations on intermittently connected networks in which cloud-based content is managed
asynchronously via offline catalogs and partial caches.
• Enable Commands to compose curation workflows and roles to different categories of curator/user roles
based on the content and organization of the Command.
• Be designed to work within the existing Naval information technology environment to the greatest
degree possible, and to be accessible in a range of DoD security enclaves (specifically, usable within the
constraints of the DoD information systems).
• Be designed to facilitate the automated curation and distribution of quality content with minimal time
requirements from content curators.
• Enable workflows for managing (i.e., detecting and deconflicting) new content with existing content,
including cases where the new content originates from a different organization.
• Enable authoritative curation of previously-approved content in order to ensure that information remains
fresh and relevant to consumer demands.
• Enable algorithms that facilitate efficient curation and identify issues at the enterprise level across large
content data sets.
• Enable curator-driven content valuation through utility and scope metrics, and support annotation of
content (to include comments and clarifications), for use in informing authoritative content managers
(e.g., the Naval training community).
• Support unit-level distribution within a local Navy computer network and support the management of
release authorities.
• Ensure that tools are available on-demand to sailors both ashore and on-board ship thru both Navy
workstations.
• Enable a broad range of content to be curated, to include video, imagery, audio, and text, with structure
provided via automated and/or semi-automated mechanisms (e.g., wizards).
• Support both enterprise-wide and command-defined checklists, which enable customized routing
workflows on the basis of content creator identification of the presence of topics that require alternative or
augmented curation review.
Proposals must appropriately describe anticipated processes and workflows for users working with the
tools being developed under this STTR topic. Proposals will be evaluated based upon their: 1)
demonstration of technical competence; 2) identification of critical science and technology capabilities
and challenges; 3) adequacy of their development strategy within the scope of STTR phases and funding;
4) demonstrated understanding of the constraints of editing, adjudicating and distributing multi-media
content within DoD computing environments; 5) technical innovation; and 6) adequacy of the proposed
transition plan. A Phase I proposal will identify customers/resource sponsors willing to invest in the
proposed project starting with Phase IIB.
PHASE I: Address the state of the art in rapid, automated content curation tools, allowing for multiple
potential workflows depending on user roles and content matter. Develop at least two use cases for how
the proposed system will allow for both manual content curation/vetting and take advantage of AI to
make use of content meta-data in a complex military environment. Develop and describe a concept
prototype tool with storyboards, mission narratives, and functional flow diagrams (or equivalent) to
demonstrate how technology will support sailor content curation/vetting, how user-provided meta
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information connected to content will be incorporated, and how curation decisions will be implemented.
The prototype description should include appropriate standards-based approaches to the maximum
practical extent. Define operational and technical metrics that will permit the demonstration of the utility
of the approach in Phase II. Propose notional elements on how the content could be distributed locally and
more broadly (multi-ship scaling to Navy-wide). Design and prototype a basic proof-of-concept content
curation capability. Define the proposed transition model and a development plan for successful
development through Phase III of the STTR process. Provide a Final Phase I report that includes detailed
descriptions of: the development approach; and the technical challenges to be addressed in Phase II.
Develop a Phase II plan.
PHASE II: Develop, demonstrate, and refine the Phase I concept prototype. Validate utility in human
performance evaluations. Demonstrate applicability to multiple use domains (e.g., professional
development, TTPs) based upon planned commercialization strategy. The effectiveness of the system
shall be demonstrated by satisfying the utility metrics defined in Phase I, as well as additional metrics that
may be developed in Phase II. Develop a plan for transition and commercialization. Provide a Final Phase
II report that includes a detailed description of the approach and results against metrics developed in
Phase I.
PHASE III DUAL USE APPLICATIONS: Refine the prototype and make its features complete in
preparation for transition and commercialization. In addition to the DoD, there will be an increasing
demand for curated content creation in the commercial sector, such as in human resources, plant
maintenance, and remedial education instruction, and in federal and state agencies such as code
enforcement and unemployment procedures. These domains could benefit significantly from the
application of the solution developed in this effort.
The proposed technologies create a formal content management system that compliments content
currently being created through social media such as YouTube. Knowledge Curation will create tools
directly applicable to a number of corporate and government knowledge management and business
process automation efforts currently underway.
REFERENCES:
1. Hussein, A. T. T., Singh, S. K., Farouk, S., and Sohal, A. S. “Knowledge sharing enablers,
processes and firm innovation quality.” Journal of Workplace Learning, 28(8), 10 October 2016,
pp. 484-495. https://doi.org/10.1108/JWL-05-2016-0041
2. Groza, T., Tudorache, T., and Dumontier, M. “State of the art and open challenges in communitydriven knowledge curation.” Journal of Biomedical Informatics, 46(1), 2013, pp. 1-4.
https://core.ac.uk/reader/82690478
3. Dong, X. L. and Srivastava, D. “Knowledge curation and knowledge fusion: challenges, models
and applications.” Proceedings of the 2015 ACM SIGMOD International Conference on
Management of Data, May 2015, pp. 2063-2066.
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6. Zhuge, H. “A knowledge flow model for peer-to-peer team knowledge sharing and management.”
Expert Systems with Applications, Volume 23, Issue 1, July 2002, pp. 23-30.
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https://www.researchgate.net/publication/262949343_Social_Media_in_Organizations_Leveragin
g_Personal_and_Collective_Knowledge_Processes/link/0c96053c514a04451f000000/download
8. Chennamaneni, A., Teng, J. T. and Raja, M. K. “A unified model of knowledge sharing
behaviours: theoretical development and empirical test.” Behaviour & Information Technology,
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TITLE: Compact Electric Compressors for Aerospace Applications

RT&L FOCUS AREA(S): General Warfighting Requirements
TECHNOLOGY AREA(S): Air Platforms; Weapons
OBJECTIVE: Develop, build, and test a compact and reliable electric compressor for aerospace
applications including a fast, compact controller. The compressor must be able to operate in realistic
aircraft environments and must not require an external cooling system. Size, Weight, and Power (SWaP)
have to be optimized with respect to given performance requirements.
DESCRIPTION: Many aerospace applications such as active flow control (AFC) require compressed air.
Often, compressed air is bled and routed from engines, which requires additional hardware, thermal
management systems, plumbing and margins on engine sizing. Compact electric compressors offer an
alternative to this approach. Many advances in electric compressor technology have been achieved in
recent years (e.g., bearing technology, size and efficiency of electric components, materials). However,
the technology has not been fully utilized on aircraft. The goal of this STTR topic is to design a compact
electric compressor that can withstand the harsh environment of a military aircraft such as vibration,
varying ambient conditions, and air pollution.
The design of a compact electric compressor is challenged by conflicting engineering aspects. For
example, minimizing the size and weight of a compressor is limited by thermal requirements, bearing
design, and vibration tolerances. Many ground-operated systems require a separate cooling system for
higher compression ratios. Such a system is undesirable for aircraft operation due to additional weight,
volume, and power impact. Additionally, such a compressor needs to be reliable with low maintenance
requirements.
Compact compressors can be an enabling technology for AFC systems. Future applications, as well as
recent applications such as download alleviation on the V-22 and side force increase on a vertical tail, can
directly benefit from compact compressors that are integrated near the location of AFC application.
Performance losses and weight impacts can be minimized compared to using engine bleed air. Dedicated
compressor systems would also be relevant for future electric or hybrid electric systems.
The compact electric compressor system (including controller) should be conceptually designed and
supported by analysis to achieve a pressure ratio of at least 2 operating at sea level and high/hot
conditions [Ref 6]. The compressor must not require an additional active cooling system (e.g., liquid
cooling with external heat exchanger). The available mass flow rate should be of the order of 1 lbm/s. The
volume and weight need to be minimized. Furthermore, the compressor needs to withstand typical
military aircraft vibration levels set forth in MIL-STD-810. An overall system assessment of the proposed
design should also address the required filtration system.
Demonstration of the performance objectives along with preliminary assessments of unit robustness in
realistic environments will be considered the criteria for success.
PHASE I: Complete a feasibility study of a concept for a compact electric compressor system (including
controller) that outlines an overall design required to meet the topic objectives and the development of a
realizable plan for the manufacturing and testing of the components in Phase II.
PHASE II: Address any required design updates/revisions to achieve the performance objectives. Build
the compressor system (including controller) and test for airflow performance (i.e., predicted and actual
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compressor curves); different ambient conditions (pressure and temperature); vibration per MILSPEC
requirements; and sensitivity to dirt ingestion and containment of hub failures.
PHASE III DUAL USE APPLICATIONS: Opportunities will be sought to ground- or flight-test the
complete compressor system in realistic conditions to confirm performance, reliability, lifetime, and
maintenance requirements. These tests should be as close to a certification type testing as possible.
Subsequent activities will then focus on the development of methods/approaches to optimize component
manufacturing and reduce overall cost.
AFC technologies have been demonstrated in relevant environments within the commercial sector. Most
notably, the Boeing Co. flew an Eco-Demonstrator aircraft where the vertical tail was enhanced with an
array of sweeping jets. This flight test proved the performance benefits provided by AFC, with the tail
and rudder achieving greater directional control than an unactuated variant. Integration of the actuator
arrays, however, was not very straightforward as a result of having to route pneumatic systems from
either the main engines or the aircraft auxiliary power unit. Compact electric compressors will enable
pneumatic AFC systems independent of engine bleed air by providing compressed air sources. This
technology will also be suitable for electric, hybrid electric, and other types of aircraft. Moreover, success
of this STTR topic will provide inroads to small businesses for the supply of these enabling components.
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2018. DOI: https://doi.org/10.2514/1.J056959
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TITLE: Airborne Radar-Based Detection and Discrimination of Small Unmanned
Aerial Systems and Birds For Collision Avoidance and Force Protection

RT&L FOCUS AREA(S): Autonomy; General Warfighting Requirements
TECHNOLOGY AREA(S): Air Platforms; Electronics
OBJECTIVE: Develop and demonstrate advanced airborne radar modes for the detection and
discrimination of small Unmanned Aerial Systems (sUAS) and birds.
DESCRIPTION: When used in a nefarious manner, sUAS (DoD groups 1-3) can pose a threat to both
civil and military activities [Ref 1]. However, like birds [Ref 2], sUAS, even when operated in a legal
manner, can pose a collision threat for other aircraft. From a force protection perspective (e.g., providing
advanced warning of sUAS operating in the vicinity of USN ships), the detection and discrimination of
sUAS at ranges (on the order of one nautical mile) sufficient to employ countermeasures are needed.
From an aviation safety perspective, detection and discrimination of birds and sUAS are needed at ranges
sufficient to determine and execute appropriate collision avoidance maneuvers (which varies as a function
of encounter speed and UAS maneuverability). While a truly robust solution will likely leverage multiple
sensor modalities, radar is the first line of defense from manned and unmanned aircraft. Radar detection
of sUAS and birds (either larger individual birds or flocks of smaller birds) is very challenging due to
their very low backscattering radar cross sections (RCS) [Refs 3-4]. Particularly for low-altitude airborne
operations overland and over water, these low-RCS returns can be buried in surface clutter returns.
Techniques to separate clutter and target signatures are required. Discrimination of sUAS and birds can in
part be informed by the track kinematics. Ultimately, discrimination will leverage subtle signatures
contained within the radar return that are generated by wing movement of birds or movements of surfaces
(e.g., propellers) on sUAS. These micro-Doppler signatures have been investigated by multiple authors
[Refs 5-11]. Developing an operationally suitable airborne bird and sUAS detection and discrimination
capability for Navy fixed and rotary wing aircraft radar systems requires thorough study. Candidate radar
systems range from UAS collision avoidance radars like the ZPY-9, maritime surveillance radars like the
ZPY-8 and APS-153, and fire control radars like the APG-79 and APG-81. These radar systems and their
host platforms are all dramatically different. Constraining the surveillance volume and balancing the radar
timeline for this mode with other mission requirements are required. Not all radar/platform combinations
will be able to provide an operationally suitable capability.
PHASE I: Identify candidate radar mode designs for conceptual radar systems representative of the Navy
radar systems listed in the Description. Explore innovative approaches to maximize capability from
various radar architectures through comprehensive analysis with no requirement for Navy-specific radar
design information. Provide a detailed detection and discrimination algorithm description and analysis as
implemented on the range of conceptual radar systems. The analyses should be sufficiently
comprehensive so as to inform operational feasibility and the Phase II focus. Develop a Phase II plan.
PHASE II: Select candidate radar system(s) as the basis for detailed detection and discrimination mode
development. Perform high fidelity radar, target and environmental simulation. Produce a detailed
airborne radar collection and analysis plan. Assess hardware, software and firmware impacts to
accommodate the new radar mode. Provide software source code and executable files, draft
system/subsystem specification updates, and draft performance specification inputs.
PHASE III DUAL USE APPLICATIONS: Integrate into existing Military sense and avoid radar systems
and comparable commercial UAS systems, as well as radar systems (e.g., weather radar systems) used in
manned private and commercial passenger aircraft.
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STTR 21.A PROPOSAL SUBMISSION INSTRUCTIONS
INTRODUCTION
The Defense Microelectronics Activity (DMEA) SBIR/STTR Program is implemented, administrated,
and managed by the DMEA Office of Small Business Programs (OSBP). If you have any questions
regarding the administration of the DMEA SBIR/STTR Program, please contact the DMEA SBIR/STTR
Program Manager (PM), Mr. Greg Davis, at osd.mcclellan-park.dmea.list.smbus@mail.mil.
For general inquiries or problems with electronic submission, contact the DOD SBIR/STTR Help Desk at
1-703-214-1333 or email dodsbirsupport@reisystems.com between 9:00 am to 5:00 pm ET. For
questions about the topic during the pre-release period (Please refer to the DoD 21.A STTR BAA for
dates), contact the Technical Point of Contact (TPOC) listed under each topic on the DOD SBIR/STTR
Innovation Portal (DSIP) website (https://www.dodsbirsttr.mil/submissions/login) prior to the Open phase
of the DOD STTR Program Broad Agency Announcement (BAA) FY 21.A. The Topic Q&A (formerly
SITIS) will be open to questions during pre-release and close to new questions two weeks prior to the
announcement close date. More information on Topic Q&A, can be found at
https://www.dodsbirsttr.mil/topics-app/. Information regarding the DMEA mission and programs can be
found at https://www.dmea.osd.mil/.
PHASE I GUIDELINES
DMEA intends for Phase I to be only an examination of the merit of the concept or technology that still
involves technical risk, with a cost not exceeding $167,500 (excludes Discretionary Technical and
Business Assistance (TABA) amount).
A list of the topics currently eligible for proposal submission is included in this section followed by full
topic descriptions. These are the only topics for which proposals will be accepted at this time. The topics
are directly linked to DMEA’s core research and development requirements.
Please ensure that your e-mail address listed in your proposal is current and accurate. DMEA cannot be
responsible for notification to companies that change their mailing address, e-mail address, or company
official after proposal submission.
PHASE I PROPOSAL SUBMISSION
Read the DOD STTR Program BAA FY 21.A for detailed instructions on proposal format and program
requirements. When you prepare your proposal submission, keep in mind that Phase I should address the
feasibility of a solution to the topic. Only UNCLASSIFIED proposals will be entertained.
The technical period of performance for the Phase I effort should be no more than six (6) months. DMEA
will evaluate and select Phase I proposals using the evaluation criteria contained in Section 6.0 of the
DOD STTR Program BAA FY 21.A Preface Instructions. Due to limited funding, DMEA reserves the
right to limit awards under any topic, and only proposals considered to be of superior quality will be
funded.
DMEA does not accept Phase I proposals exceeding $167,500. DMEA will conduct a price analysis to
determine whether cost proposals, including quantities and prices, are fair and reasonable. Contractors
should expect that cost proposals will be negotiated.
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If you plan to employ NON-U.S. citizens in the performance of a DMEA STTR contract, please identify
these individuals in your proposal as specified in Section 5.4.c(8) of the DOD STTR Program BAA FY
21.A.
It is mandatory that the ENTIRE Technical Volume, DOD Proposal Cover Sheet and Cost Volume are
submitted electronically through the DOD SBIR website at https://www.dodsbirsttr.mil/submissions/.The
DOD proposal submission site submission will lead you through the process for submitting your technical
proposal and all of the sections electronically. Each of these documents is submitted separately through
the website. If you have any questions or problems with the electronic proposal submission, contact the
DOD SBIR/STTR Help Desk at 703-214-1333 or email dodsbirsupport@reisystems.com. DMEA
established page limits for the Technical and Cost Volumes are 20 pages each.
A Company Commercialization Report (CCR) is required to be submitted with Phase I proposals in
response to the DMEA 21.A STTR topics. Firms must complete this report by logging into the firm’s
account on SBIR.gov and starting a new Company Commercialization Report. Once the firm completes
and submits this report within the SBIR.gov website, it should download a PDF copy and include the PDF
as an upload in Volume 4: CCR of its DSIP proposal submission. Please refer to the DoD 21.A STTR
BAA for full details.
Volume 6: Fraud, Waste and Abuse (FWA) training is required for Phase I and Direct to Phase II
proposals. Please refer to the DoD 21.A STTR BAA for full details.
Your proposal submission must be submitted via the submission site on or before the before the date
published in the DoD 21.A STTR BAA.
Proposal submissions that are not complete or that are received after the closing date and time will not be
considered for award.
PHASE II GUIDELINES
Phase II is the prototype/demonstration of the technology that was found feasible in Phase I. DMEA
encourages, but does not require, partnership and outside investment as part of discussions with DMEA
sponsors for potential Phase II efforts.
Phase II proposals may be submitted for an amount not to exceed $1,100,000 (excludes Discretionary
Technical and Business Assistance (TABA) amount). The technical period of performance for the Phase
II effort should be no more than twenty-four (24) months.
PHASE II PROPOSAL SUBMISSION
Phase I awardees may submit a Phase II proposal without invitation not later than sixty (60) calendar days
following the end of the Phase I contract. The Phase II proposal submission instructions are identified in
the Phase I contract, Part I – The Schedule, Section H, Special contract requirements, “STTR Phase II
Proposal Submission Instructions.”
All Phase II proposals must have a complete electronic submission. Complete electronic submission
includes the submission of Cover Sheet, Cost Volume, the entire Technical Volume, and any appendices
via the DOD submission site (https://www.dodsbirsttr.mil/submissions/). The DOD proposal submission
site will lead you through the process for submitting your technical volume and all of the sections
electronically. Each of these documents is submitted separately through the website. Your proposal must
be submitted via the submission site on or before the DMEA-specified deadline or it will not be
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considered for award. DMEA established page limits for the Technical and Cost Volumes are 20 pages
each.
A Company Commercialization Report (CCR) is required to be submitted with Phase II proposals in
response to the DMEA 21.A STTR topics. Firms must complete this report by logging into the firm’s
account on SBIR.gov and starting a new Company Commercialization Report. Once the firm completes
and submits this report within the SBIR.gov website, it should download a PDF copy and include the PDF
as an upload in Volume 4: CCR of its DSIP proposal submission. Please refer to the DoD 21.A STTR
BAA for full details.
The technical period of performance for the Phase II effort should be no more than twenty-four (24)
months. DMEA will evaluate Phase II proposals based on the Phase II evaluation criteria listed in Section
8.0 of DOD STTR Program BAA FY 21.A Preface. Please reference the DOD SBIR Submission site
FAQs for more information on generating Phase II proposals. Due to limited funding, DMEA’s ability to
award any Phase II, regardless of proposal quality or merit, is subject to availability of funds. Please
ensure that your proposal is valid for 120 days after submission, and any extension to that time period will
be requested by the contracting officer.
Any follow-on Phase II proposal (i.e., a second Phase II subsequent to the initial Phase II effort) shall be
initiated by the Government Technical Point of Contact for the initial Phase II effort and must be
approved by the DMEA SBIR/STTR Program Manager in advance.
COST VOLUME GUIDELINES
The on-line cost volume for Phase I and Phase II proposal submissions must be at a level of detail that
would enable DMEA personnel to determine the purpose, necessity, and reasonability of each cost
element. Provide sufficient information (a. through h. below) on how funds will be used if the contract is
awarded. Include the itemized cost volume information (a. through h. below) as an appendix in your
technical proposal. The itemized cost volume information (a. through h. below) will not count against the
20-page limit on Phase I and II proposal submissions.
a. Special Tooling and Test Equipment and Material: The inclusion of equipment and materials
will be carefully reviewed relative to need and appropriateness of the work proposed. The
purchase of special tooling and test equipment must, in the opinion of the Contracting Officer, be
advantageous to the government and relate directly to the specific effort. They may include such
items as innovative instrumentation and/or automatic test equipment. Title to property furnished
by the Government or acquired with Government funds will be vested with the DOD Component;
unless it is determined that transfer of the title to the contractor would be more cost effective than
recovery of the equipment by the DOD Component.
b. Direct Cost Materials: Justify costs for materials, parts, and supplies with an itemized list
containing types, quantities, price, and where appropriate, purposes.
c. Other Direct Costs: This category of costs includes specialized services such as machining or
milling, special testing or analysis, costs incurred in obtaining temporary use of specialized
equipment. Proposals, which include teased hardware, must provide an adequate lease versus
purchase justification or rationale.
d. Direct Labor: Identify key personnel by name if possible or by labor category if specific names
are not available. The number of hours, labor overhead and/or fringe benefits and actual hourly
rates for each individual are also necessary.
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e. Travel: Travel costs must relate to the needs of the project. Break out travel cost by trip, with
the number of travelers, airfare, and per diem. Indicate the destination, duration, and purpose of
each trip.
f. Cost Sharing: Cost sharing is permitted. However, cost sharing is not required, nor will it be an
evaluation factor in the consideration of a proposal.
g. Subcontracts: Involvement of university or other consultants in the planning and /or research
stages of the project may be appropriate. If the offeror intends such involvement, describe the
involvement in detail and include information in the cost proposal. The proposed total of all
consultant fees, facility leases, or usage fees and other subcontract or purchase agreements may
not exceed one-third of the total contract price or cost, unless otherwise approved in writing by
the Contracting Officer. Support subcontract costs with copies of the subcontract agreements. The
supporting agreement documents must adequately describe the work to be performed (i.e., Cost
Volume). At the very least, a statement of work with a corresponding detailed cost volume for
each planned subcontract must be provided.
h. Consultants: Provide a separate agreement letter for each consultant. The letter should briefly
state what service or assistance will be provided, the number of hours required, and the hourly
rate.
DMEA STTR PHASE II ENHANCEMENT PROGRAM
To encourage transition of STTR into DOD systems, DMEA has a Phase II Enhancement policy.
DMEA’s Phase II Enhancement program requirements include: up to one-year extension of existing
Phase II, and up to $550,000 matching SBIR funds. Applications are subject to review of the statement of
work, the transition plan, and the availability of funding. DMEA will generally provide the additional
Phase II Enhancement funds by modifying the Phase II contract.
DISCRETIONARY TECHNICAL AND BUSINESS ASSISTANCE (TABA)
DMEA does not provide Discretionary Technical and Business Assistance (TABA).
PHASE I PROPOSAL SUBMISSION CHECKLIST:
All of the following criteria must be met or your proposal will be REJECTED.
_____1. Your Technical Volume, the DOD Cover Sheet, the DOD Company Commercialization
Report (required even if your firm has no prior STTRs), and the Cost Volume have been submitted
electronically through the DOD submission site by before the date published in the DoD 21.A STTR
BAA.
_____2. The Phase I proposal does not exceed $167,500 (excludes Discretionary Technical and
Business Assistance (TABA) amount).
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Integrated MEMS Supercapacitor
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DMEA21A-001 TITLE: Integrated MEMS Supercapacitor
RT&LFOCUS AREA(S): Microelectronics
TECHNOLOGY AREA(S): Sensors, Electronics and Electronic Warfare
OBJECTIVE: Develop an integrated MEMS supercapacitor for energy harvesting applications: material
development for a MEMS supercapacitor, and its microfabrication process development
DESCRIPTION: Research and development of self-powered electronics using energy harvesting
techniques (vibrational, chemical) has increased recently to create portable monitoring devices for the
defense, automotive, medical and consumer industries. Efficient energy storage is critical in for selfpowered devices to be practical. For energy storage devices, energy density and power density are the two
key parameters. Batteries normally have high energy density, but poor power density. The reverse is true
for capacitors. Supercapacitors have the potential for both high energy and power density. There are many
types of supercapacitors, they can be classified by their charge storage mechanisms: electric double layer
capacitor (EDLC), electrochemical pseudo capacitor (EPC) and hybrid. Each type has different electrode
materials.
PHASE I: Perform a study to evaluate the feasibility, challenges and tradeoffs of the various MEMS
supercapacitor technologies and electrode materials. Also compare equipment and development costs, as
well as electrical tradeoffs of the supercapacitor when recommending a specific MEMS
technology/electrode material for the application of energy storage of self-powered devices. Propose a
MEMS supercapacitor which would include a materials development for a MEMS supercapacitor, and
microfabrication process development
PHASE II: Process integration and device fabrication of the supercapacitor prototype, including any
optimization necessary. Test and characterization of the supercapacitor device.
PHASE III DUAL USE APPLICATIONS: In addition to benefitting self-powered electronics applications,
super-capacitors can also be used to improve the current handling of today’s batteries, and used to enhance
peak-load performance.
POTENTIAL VALUE TO DoD: This technology when proven, could allow for the further development
of self-powered electronics within the DoD. DMEA, as the sole surviving DOD IC fabrication facility has
been establishing itself as a center of excellence for innovative IC fabrication tools and techniques.
Understanding of the challenges and tradeoffs in both supercapacitors and for a MEMS device
development, will give DMEA valuable experience in supporting the DoD in this leading-edge technology.
REFERENCES:
1. Norman Tien, et al, “The Future of MEMS in Energy Technologies” ICSICT Nov 2008
2. YQ Jiang, et al, “Planar MEMS Supercapacitor using Nanotube Forests” ICMEMS Jan 2009
3. Swati Patil, et al, “Status Review on the MEMS-based Flexible Supercapacitors” Journal of
Micromechanics and Microengineering, v29, n 9
4. Majid Beidaghi and Yury Gogotsi, “Capacitive Energy Storage in Mirco-scale Devices: Recent
Advances in Design and Fabrication of Micro-supercapacitors”, Energy & Environmental Science,
2014, Issue 3
KEYWORDS: MEMS, Supercapacitor, Energy Storage.
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