Dear BAA 04-22 Proposer Information Requester:

The BAA 04-22 Proposer Information Pamphlet is enclosed in response to your request.  This pamphlet is divided into three sections.


SECTION I:  Proposer Information provides further information on the Robust Integrated Power Electronics (RIPE) program, the submission, evaluation, and funding processes, proposal and proposal abstract formats, and other general information.


SECTION II:  Broad Agency Announcement (BAA) 04-22 Robust Integrated Power Electronics (RIPE) is a reprint of the BAA which was posted on the Federal Business Opportunities (FedBizOpps) website at http://www.fedbizopps.gov/.


SECTION III:  Defense Advanced Research Projects Agency/Microsystems Technology Office (DARPA/MTO) provides information on current programs within MTO.

Thank you for your interest in BAA 04-22 Robust Integrated Power Electronics (RIPE).






Sincerely,






Daniel J. Radack, Ph.D.






Program Manager

SECTION I:  BAA 04-22 Proposer Information
This section provides further information on the Robust Integrated Power Electronics (RIPE) program, the submission, evaluation, and funding processes, proposal and proposal abstract formats, and other general information.

____________________________________________________________
The Defense Advanced Research Projects Agency (DARPA) often selects its research efforts through the Broad Agency Announcement (BAA) process.  The BAA will appear first on the FedBizOpps website, http://www.fedbizopps.gov/.  The following information is for those wishing to respond to the BAA.

DARPA is soliciting innovative research proposals in the area of integrated power and high temperature/harsh environment electronics.  Proposed research should investigate innovative approaches that enable revolutionary advances in science/engineering, devices, circuits, or systems.  Specifically excluded is research that primarily results in evolutionary improvements to the existing state of practice.  

Power electronics play a critical role in nearly every military and commercial system by providing high quality power from the energy sources to the loads with low parasitic losses.  Modern power electronics are often manufactured from the silicon semiconductor material.  While silicon-based power electronics are ubiquitous and mature, there are inherent limitations in frequency, voltage, current, and performance due to the underlying material properties.  New semiconductor material systems may enable development of more compact, more efficient, more robust power electronics.  The Robust Integrated Power Electronics (RIPE) Program intends to pursue research and development of the most promising devices and circuits in these material systems, and to explore the integration of those new technologies with other electronics and components to provide significant overall enhancements in power electronics or electronics for harsh environments.

A system’s power electronic circuits usually consist of several types of power devices (transistors, thyristors, diodes, etc.), gate drives and control circuits, and reactive elements.  The goal of the DARPA/MTO RIPE program is to develop advances in integrated devices and circuit technologies to enable order of magnitude improvements in the most important parameters, such as, but not limited to, overall size and weight, efficiency, power density, and functional capability.  Miniaturization and efficiency enhancement may enable new power system architectures, based on a distributed model where the power circuits are coupled closely to the loads.  Of greatest interest are those new device and circuit technologies that can provide substantial improvements over the current state-of-art, specifically in the power range of about 1kilowatt to about 100kilowatts, or enable operation of interesting integrated circuits in harsh environments.

Due to their inherent material properties, wide bandgap semiconductors such as silicon carbide and gallium nitride can handle high voltages and current densities, can be switched at high frequencies, and can operate at elevated temperatures.  Operation of power electronics at higher frequencies means that the physical size of the magnetic components can be scaled down, roughly as 1/frequency.  Maintaining power efficiency with scaled components and high switching frequencies is a major challenge. Advances in substrate technology have occurred, providing relatively large defect free regions that allow fabrication of single devices that handle high currents.  If the defect free regions are sufficient in area, or other clever means of integration are developed, then it is conceivable that integrated circuits could be formed in these same regions, perhaps coupling power devices with control logic. This program is interested in those semiconductor technologies that allow the greatest and most effective integration of devices and components to yield robust integrated power electronic assemblies.

The RIPE Program will pursue development of integrated power electronic circuits in the range of 1-100kW and circuits that can operate in excess of 225 degrees Centigrade.  The program is interested in those technologies and approaches that lead to the most effective device integration that provides a substantial benefit at the system level.  Applications include but are not limited to power converters, power supplies, active protection circuits, operational amplifiers, sensor signal conditioners and processors, etc.

The following table is intended to provide some guidance on the RIPE Program’s target intentions for technology development.

	Metric
	Today
	18 Months
	36 Months
	48 Months

	Transistor count
	Single device demonstrations
	20/chip
	100/chip
	500/chip

	Control logic transistor performance
	CMOS
	Ft >1GHz, 30V
	Ft >5GHz, 50V
	Ft >10GHz, 50V

	Temperature of operation
	125 C
	175 C
	225 C
	300 C

	Converter device performance
	.1MHz, (silicon)
	10MHz, 300V, 2A
	30MHz, 500V, 3.5A
	100MHz, (600V, 5A

	Converter efficiency
	85%
	90%
	94%
	97%

	Volumetric efficiency
	50W/cubic inch
	100W/cubic inch
	250W/cubic inch
	500W/cubic inch

	Circuit demonstration (specific to notional DC:DC converter)
	 
	Power half bridge with protection; Op. Amp.; logic gates
	Power device full bridge with protection; integrated gate driver circuits
	PWM driver, load adapter and regulator integrated with power bridge


The table is specific for a notional power converter device and even for this device it should be considered only as target values or guidelines of possible metrics that might be used as a guide during a proposed development effort; these are not intended as requirements.  This table may not apply to other interesting integrated power or high temperature components, and it may be possible to accelerate development or find more appropriate metrics.  Offerors may propose other types of appropriate devices, circuits and applications that fall under the robust integrated power electronics domain, but should consider supplying the appropriate development metrics that will likely mark their effort.  These metrics may represent critical program milestones that serve as “go/no go” checkpoints between the major phases of effort.

Technology development and deliverables are critical elements of this program.  Offerors responding to this solicitation should carefully consider proposed deliverables and delivery plans under each area of interest below, under each phase of a proposed effort, and/or for the complete offered effort.  Any limitations, caveats, reservations, or qualifications in either transferring or receiving deliverable technologies should be clearly described.

This program has general interests in the development of new technologies for broad power and high temperature/harsh environment electronic applications.  The most attractive proposals will be those that address all areas of interest, although compelling focused efforts will also be considered.  Three areas of interest have been identified for this program.

AREAS OF INTEREST
I.  Devices and Circuits:  This area seeks innovative technical approaches to the creation of devices and integrated circuits that enable significant enhancements in any or all aspects of appropriate performance and size/weight parameters.  Of greatest interest are those semiconductor devices and fabrication process or electronic assembly technologies that are most likely to yield high performance integrated circuits for power and/or harsh environments.  Due to their inherent material properties, the wide bandgap materials are of high potential interest for development as an integrated circuit technology in this program.  While attractive from the materials point of view, there are many fabrication and device integration challenges facing this approach.  Proposers should clearly describe their intended fabrication schemes, device-level integration strategies, and any limitations.  Consideration should be given to device and circuit fabrication yield limitations.  Target yield metrics are desirable for each phase of the program.  Any new fabrication or processing approaches should be clearly described.  Technologies for the integration of silicon-based devices with wide bandgap devices are of potential interest provided they can clearly be developed to meet the goals outlined in this solicitation.  Proposers should address the overall power circuit topologies that their device approach will provide.  For example, some wide bandgap devices may be “normally on,” which may present difficulties for power systems.  Effective techniques for the management of locally high electric fields and device parasitic losses may also be a concern and should be described.  Specific package-scale integration of these components is critical to provide a useable capability.  Cost-effective technologies that reduce parasitic losses, mitigate thermal and mechanical issues, provide necessary isolation, and support the electrical needs of the RIPE devices/circuits are of interest in this area and Area of Interest II.

II.  Reactive Components and Assemblies:  Reactive elements such as transformers, inductors, capacitors, resonators, saturable cores, etc. are often important components in power electronic subsystems and analog/mixed signal.  This program intends to develop new active devices that can switch kilowatt powers at relatively high frequencies.  The move to higher frequencies can decrease the physical size of reactive elements such as transformers, but those scaled devices must still handle fairly high powers.  For high temperature electronic applications, the challenges are the performance of reactive materials at elevated temperatures.  Magnetic materials usually lose efficiency at high temperatures, so innovative technologies that can operate at high temperatures will be required to complement the new active technologies developed in Area of Interest I.  Alternatively, novel integration schemes for current magnetic and passive components that serve to eliminate the need for new materials are also of interest.  Packaging and thermal management of the active and reactive components are also areas of critical concern and innovations are solicited.

III.  Applications:  This area seeks compelling applications and demonstrations of the utility of the technologies and components developed in this program.  Potential application areas are those consistent with power needs in the range of 1kW to 100kW or high temperature/harsh environments.  Concepts that fully exploit the integrated circuit nature of these components are of great interest.  For example, integration of devices developed under Area of Interest I and II, implies the abilities to significantly reduce the size of the power electronics subsystems while also bringing greater functionality per unit area.  A more distributed power system may be possible, where the power components are more seamlessly integrated with the loads and sources of energy, and the new integrated functionalities are used to better couple sources and loads to obtain highest overall system wall plug efficiencies, or other system-scale benefits.  One example of potential interest is a distributed power electronics for very large electromagnetic array apertures where dynamic voltages are supplied to maintain maximum performance for minimum energy.  Other applications may include, but are not limited to, vehicles, unmanned air vehicles, precision weapons, and space systems.  Proposers should provide analysis or technical arguments that quantify the expected performance enhancements and energy conservation or other appropriate parameters, depending on the approach proposed.  Specific targeted military or defense platform utility of the RIPE technology should be presented as appropriate.  In addition, applications where RIPE technologies enable new system capabilities are of particular interest.  A detailed system impact study is highly desirable as an early deliverable, and platform transition targets should be identified as appropriate.

SUBMISSION PROCESS
Proposers are strongly encouraged to submit a proposal abstract in advance of a full proposal.  This procedure is intended to minimize unnecessary effort in proposal preparation and review.  The time and date for submission of proposal abstracts is specified in the BAA.  DARPA will acknowledge receipt of the submission and assign a control number that should be used in all further correspondence regarding the proposal abstract.

DARPA will respond to proposal abstracts with a recommendation to propose or not propose and the time and date for submission of a full proposal.  DARPA will attempt to review proposal abstracts within thirty (30) calendar days after receipt and will allow proposers at least thirty (30) calendar days after review of their proposal abstracts in order to complete and submit their full proposals.  Proposal abstracts will be reviewed as they are received.  Early submissions of proposal abstracts and full proposals are strongly encouraged because selections may be made at any time during the evaluation process.  Regardless of the recommendation, the decision to propose is the responsibility of the proposer.  All submitted proposals will be fully reviewed regardless of the disposition of the proposal abstract.  Proposers not submitting proposal abstracts are required to submit full proposals by the time and date specified in the BAA in order to be considered during the initial round of selections; however, proposals received after this deadline may be received and evaluated up to one year from date of posting on FedBizOpps.  Full proposals submitted after the due date stated in the BAA or due date otherwise specified by DARPA after review of proposal abstracts may be selected contingent on the availability of funds.

The typical proposal should express a consolidated effort in support of one or more related technical concepts or ideas.  Disjoint efforts should not be included into a single proposal.

Restrictive notices notwithstanding, proposals may be handled, for administrative purposes only, by a support contractor.  This support contractor is prohibited from competition in DARPA technical research and is bound by appropriate nondisclosure requirements.  Proposals and proposal abstracts may not be submitted by fax or e-mail; any so sent will be disregarded.

Awards made under this BAA are subject to the provisions of the Federal Acquisition Regulation (FAR) Subpart 9.5, Organizational Conflict of Interest.  All offerors and proposed subcontractors must affirmatively state whether they are providing scientific, engineering and technical assistance (SETA) or similar support to any DARPA technical office(s) through an active contract or subcontract.  All affirmations must state which office(s) the offeror supports, and identify the prime contract number.  Affirmations should be furnished at the time of proposal submission.  All facts relevant to the existence or potential existence of organizational conflicts of interest, as that term is defined in the FAR 9.501, must be disclosed.  The disclosure shall include a description of the action the offeror has taken, or proposes to take, to avoid, neutralize or mitigate such conflict.

EVALUATION CRITERIA/EVALUATION AND FUNDING PROCESSES
Proposals will not be evaluated against each other since they are not submitted in accordance with a common work statement.  DARPA's intent is to review proposals as soon as possible after they arrive; however, proposals may be reviewed periodically for administrative reasons.

For evaluation purposes, a proposal is the two-volume document described in PROPOSAL FORMAT (see below).  Other supporting or background materials submitted with the proposal will be considered for the reviewer's convenience only and not considered part of the proposal.

Evaluation of proposals will be accomplished through a technical review of each proposal using the following criteria, which are listed in descending order of relative importance: (l) overall scientific and technical merit; (2) potential contribution and relevance to the DARPA mission; (3) plans and capability to accomplish technology transition; (4) offeror's capabilities and related experience; and (5) cost realism.  Note: cost realism will only be significant in proposals which have significantly under or over-estimated the cost to complete their effort.

As soon as the proposal evaluation is completed, the proposer will be notified of selectability or non-selectability.  Selectable proposals will be considered for funding; non-selectable proposals will be destroyed.  (One copy of non-selectable proposals may be retained for file purposes.)  The Government reserves the right to select for award all, some, or none of the proposals received.  All responsible sources capable of satisfying the Government's needs may submit a proposal which shall be considered by DARPA.

Proposals identified for funding may result in a procurement contract, grant, cooperative agreement, or other transaction depending upon the nature of the work proposed, the required degree of interaction between parties, and other factors.  If warranted, portions of resulting awards may be segregated into pre-priced options.

PROPOSAL ABSTRACT FORMAT
Proposal abstracts are encouraged in advance of full proposals in order to provide potential offerors with a rapid response and to minimize unnecessary effort.  Proposal abstracts should follow the same general format as described for Volume I under PROPOSAL FORMAT (see below), but include ONLY Sections I and II.  The cover sheet should be clearly marked "PROPOSAL ABSTRACT" and the total length should not exceed ten (10) pages.  All pages shall be printed on 8-1/2 by 11 inch paper with type not smaller than 12 point.  The page limitation for proposal abstracts includes all figures, tables, and charts.  No formal transmittal letter is required.


PROPOSAL FORMAT 

All full proposals must be in the format given below.  Nonconforming proposals may be rejected without review.  Proposals shall consist of two volumes.  All pages shall be printed on 8-1/2 by 11 inch paper with type not smaller than 12 point.  The page limitation for full proposals includes all figures, tables, and charts.  Volume I, Technical and Management Proposal, may include an attached bibliography of relevant technical papers or research notes (published and unpublished) which document the technical ideas and approach upon which the proposal is based.  Copies of not more than three (3) relevant papers can be included with the submission.  The bibliography and attached papers are not included in the page counts given below.  The submission of other supporting materials along with the proposal is strongly discouraged and will not be considered for review.  Except for the attached bibliography, Volume I shall not exceed forty (40) pages.  

Volume I, Technical and Management Proposal
Section I.  Administrative
Cover sheet to include:  (1) BAA number; (2) Technical area; (3) Lead Organization Submitting proposal; (4) Type of business, selected among the following categories: "LARGE BUSINESS", "SMALL DISADVANTAGED BUSINESS", "OTHER SMALL BUSINESS", "HBCU", "MI", "OTHER EDUCATIONAL”, or "OTHER NONPROFIT"; (5) Contractor’s reference number (if any); (6) Other team members (if applicable) and type of business for each; (7) Proposal title; (8) Technical point of contact to include: salutation, last name, first name, street address, city, state, zip code, telephone, fax (if available), electronic mail (if available); (9) Administrative point of contact to include: salutation, last name, first name, street address, city, state, zip code, telephone, fax (if available), electronic mail (if available), total funds requested from DARPA, and the amount of cost-share (if any); and (10) Date proposal was prepared.  

Official transmittal letter.

Section II.  Summary of Proposal 

This section provides an overview of the proposed work as well as an introduction to the associated technical and management issues.  Further elaboration will be provided in Section III.

Innovative claims for the proposed research.  This section is the centerpiece of the proposal and should succinctly describe the uniqueness and benefits of the proposed approach relative to the current state-of-art and alternate approaches.

Deliverables associated with the proposed research and the plans and capability to accomplish technology transition and commercialization.  Include in this section all proprietary claims to results, prototypes, intellectual property, or systems supporting and/or necessary for the use of the research, results, and/or prototype.  If there are no proprietary claims, this should be stated. 

Cost, schedule and milestones for the proposed research, including estimates of cost for each task in each year of the effort delineated by the prime and major subcontractors, total cost and company cost share, if applicable.  Note:  Measurable milestones should occur every 12 to 15 months after start of effort.  These milestones should enable and support a go/no go decision for the next part of the effort.  

Technical rationale, technical approach, and constructive plan for accomplishment of technical goals in support of innovative claims and deliverable production.  (In the full proposal, this section should be supplemented by a more detailed plan in Section III.)

General discussion of other research in this area.

A clearly defined organization chart for the program team which includes, as applicable:  (1) the programmatic relationship of team members; (2) the unique capabilities of team members; (3) the task responsibilities of team members; (4) the teaming strategy among the team members; (5) the key personnel along with the amount of effort to be expended by each person during each year.

Section III.  Detailed Proposal Information
This section provides the detailed discussion of the proposed work necessary to enable an in-depth review of the specific technical and managerial issues.  Specific attention must be given to addressing both risk and payoff of the proposed work that make it desirable to DARPA.

Statement of Work (SOW) written in plain English, outlining the scope of the effort and citing specific tasks to be performed and specific contractor requirements.

Description of the results, products, transferable technology, and expected technology transfer path enhancing that of Section II.B.

Detailed technical rationale enhancing that of Section II.

Detailed technical approach enhancing and completing that of Section II.

Comparison with other ongoing research indicating advantages and disadvantages of the proposed effort. 

Discussion of proposer’s previous accomplishments and work in this or closely related research areas.

Description of the facilities that would be used for the proposed effort.

Detail support enhancing that of Section II, including formal teaming agreements which are required to execute this program.

Cost schedule and milestones for the proposed research, including estimates of cost for each task in each year of the effort delineated by the prime and major subcontractors, total cost, and any company cost share.  Note:  Measurable milestones should occur every 12 to 15 months after start of effort.  These milestones should enable and support a “go/no go” decision for the next part of the effort.  Where the effort consists of multiple portions which could reasonably be partitioned for purposes of funding, these should be identified as options with separate cost estimates for each.

Section IV.  Additional Information 

A brief bibliography of relevant technical papers and research notes (published and

unpublished) which document the technical ideas upon which the proposal is based.  Copies of not more than three (3) relevant papers can be included in the submission.

Volume II, Cost Proposal – {No page limit}

A.  
Cover sheet to include:  (1) BAA number; (2) Technical area; (3) Lead Organization Submitting proposal; (4) Type of business, selected among the following categories: "LARGE BUSINESS", "SMALL DISADVANTAGED BUSINESS", "OTHER SMALL BUSINESS", "HBCU", "MI", "OTHER EDUCATIONAL”, or "OTHER NONPROFIT"; (5) Contractor’s reference number (if any); (6) Other team members (if applicable) and type of business for each; (7) Proposal title; (8) Technical point of contact to include: salutation, last name, first name, street address, city, state, zip code, telephone, fax (if available), electronic mail (if available); (9) Administrative point of contact to include:  salutation, last name, first name, street address, city, state, zip code, telephone, fax (if available), and electronic mail (if available); (10) Award instrument requested: cost-plus-fixed-fee (CPFF), cost-contract--no fee, cost sharing contract--no fee, or other type of procurement contract (specify), grant, cooperative agreement, or other transaction; (11) Place(s) and period(s) of performance; (12) Total proposed cost separated by basic award and option(s) (if any); (13) Name, address, and telephone number of the offeror’s cognizant Defense Contract Management Agency (DCMA) administration office (if known); (14) Name, address, and telephone number of the offeror’s cognizant Defense Contract Audit Agency (DCAA) audit office (if known); and (15) Date proposal was prepared.

B.  
Detailed cost breakdown to include:  (1) total program cost broken down by major cost items (direct labor, subcontracts, materials, other direct costs, overhead charges, etc.) and further broken down by year; (2) major program tasks by year; (3) an itemization of major subcontracts and equipment purchases; (4) an itemization of any information technology (IT)* purchases; (5) a summary of projected funding requirements by month; and (6) the source, nature, and amount of any industry cost-sharing.  Where the effort consists of multiple portions which could reasonably be partitioned for purposes of funding, these should be identified as options with separate cost estimates for each.

C. 
Supporting cost and pricing information in sufficient detail to substantiate the summary cost estimates in B above.  Include a description of the method used to estimate costs and supporting documentation.  Note:  “cost or pricing data” as defined in FAR Subpart 15.4 shall be required if the offeror is seeking a procurement contract award of $550,000 or greater unless the offeror requests an exception from the requirement to submit cost or pricing data.  “Cost or pricing data” are not required if the offeror proposes an award instrument other than a procurement contract (e.g., a grant, cooperative agreement, or other transaction).

IT is defined as “any equipment, or interconnected system(s) or subsystem(s) of equipment, that is used in the automatic acquisition, storage, manipulation, management, movement, control, display, switching, interchange, transmission, or reception of data or information by the agency.  (a) For purposes of this definition, equipment is used by an agency if the equipment is used by the agency directly or is used by a contractor under a contract with the agency which – (1) Requires the use of such equipment; or (2) Requires the use, to a significant extent, or such equipment in the performance of a service or the furnishing of a product.  (b) The term “information technology” includes computers, ancillary, software, firmware and similar procedures, services (including support services), and related resources.  (c) The term “information technology” does not include – (1) Any equipment that is acquired by a contractor incidental to a contract; or (2) Any equipment that contains imbedded information technology that is used as an integral part of the product, but the principal function of which is not the acquisition, storage, manipulation, management, movement, control, display, switching, interchange, transmission, or reception of data or information.  For example, HVAC (heating, ventilation, and air conditioning) equipment such as thermostats or temperature control devices, and medical equipment where information technology is integral to its operation, are not information technology.”
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