Dear BAA 04-28 Proposer Information Requester:

The BAA 04-28 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 area of wide bandgap semiconductor materials and devices for high power applications, the submission, evaluation, and funding processes, proposal and proposal abstract formats, and other general information.


SECTION II:  Broad Agency Announcement (BAA) 04-28 Wide Bandgap Semiconductor Technology High Power Electronics (WBST-HPE) 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.


ENCLOSURE (1):  Submission Cover Sheet – This cover sheet is required for all submissions.
Thank you for your interest in BAA 04-28 Wide Bandgap Semiconductor Technology High Power Electronics (WBST-HPE).

Sincerely,

John C. Zolper, Ph.D.

Program Manager

Microsystems Technology Office

SECTION I:  BAA 04-28 Proposer Information
This section provides further information on Wide Bandgap Semiconductor Materials development, 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.

The Department of Defense is moving towards platforms and weapons systems exploiting electrical power in new ways.  To reach the envisioned capabilities in electric propulsion and weapons in a tactical configuration, advances are deemed necessary in the solid state power electronics used to distribute, condition, and regulate the electrical power.

In support of these thrusts, under phase II and III of the Wide Bandgap Semiconductor Technology High Power Electronics (WBST-HPE) program, DARPA is interested in receiving innovative research proposals that drive high power electronics component performance to levels deemed enabling for DoD applications.  The development is deemed most suited to exploiting the unique material properties of silicon carbide (SiC) materials to demonstrate revolutionary power electronics performance.  The research area of interest is focused on high voltage (≥ 10 kV) components where the benefit of SiC technology is most evident.  Furthermore, high switching frequency is essential to enable the reduction in the size and weight of the passive components in the power conversion circuit.  In addition, low on-state resistance and forward voltage drop are critical to minimize on-state losses in the power converter.  Finally, an elevated junction temperature operating capability up to at least 200 (C is deemed important to further reduce the size of the cooling sub-system. 

DARPA is particularly interested in developing the power electronics device technology deemed necessary to enable solid state power substations (SSPS) for future Navy warships.  Current distribution approaches being considered for the next generation of carriers and destroyers employ a 13.8 kV AC power distribution that is stepped down to 450 V AC by using large (6 ton and 10 m3) 2.7 MVA transformers.  The advanced power electronic components of interest under this effort should enable the realization of a solid state power substation (SSPS) that converts the distributed 13.8 kV AC power down to 450 V AC at the same total power level (2.7 MVA) as the current system.  However, this solicitation seeks only to develop the semiconductor components for such an SSPS.  Future solicitations are envisioned to support work to develop high frequency transformers, control electronics, and complete SSPS integration.

The goal of this solicitation is to support the research and development necessary to realize the semiconductor components, both the switch and the diode, necessary to demonstrate the viability of the SSPS concept.  As such, offerors to the current solicitation must describe how their component technology, once developed under this solicitation, will be made available to a future power systems integrator in the case where the integrator is part of the component supplier’s company or team (e.g. a vertically integrated supplier) and in the case where the integrator is not associated with the component supplier (e.g. independent component suppliers or integrator not associated with component development team).  All teams must address the second case for component availability (i.e. supplying components outside of the offeror’s organization).

This solicitation seeks to exploit and extend recent advances in SiC substrates and epitaxy quality demonstrated under Phase I of DARPA’s Wide Bandgap Semiconductor Technology High Power Electronics Program (WBGST HPE BAA01-035).  Under the WBGST HPE phase I program critical SiC material metrics were demonstrated that are deemed necessary to enable large area (i.e. 1 cm2), high total power devices.  These metrics included: 4H n-type SiC 75 mm wafers with a micropipe density less than 1 cm-2; catastrophic defect density after 100 micron epitaxy < 1.5 cm-2; forward voltage drop in 10 kV PIN diode <4 V and stable over 100 hours; and on-state resistance of 10 kV SiC MOSFET <0.25 ohm-cm2.  This level of material capability is deemed necessary for successful execution of the device research described under this BAA 04-28.  In particular, the use of a minimum wafer diameter of 75 mm is deemed essential to enable suitable manufacturing yield.  Offerors shall clearly describe their team’s capabilities in the substrate and epitaxial areas consistent with the demonstrations in the earlier effort and in support of the proposed device development.  It is recognized that additional material development will be required under this effort; however, a stand alone materials task is not being solicited.  All materials work must be coupled to and driven by the requisite device development.  Offerors should give details of how materials requirements will be identified and the feedback between materials optimization and device performance will be managed.

Under the Phase I WBGST-HPE program, small area devices consistent with the goals of this solicitation have been demonstrated in limited quantity.  Therefore, offerors should clearly describe their past work in this area.  However, earlier demonstrations have not been consistent with a robust device process and high total power handling capability.  Therefore, this effort seeks to move beyond single device demonstrations to support the critical research and development to quantify the viability of the target component technology in a manufacturing environment.  To this end, offerors are requested to clearly define their target device, its base line epitaxial structure, and its baseline process flow.  Should the target device require an epitaxial structure that is currently not commercially available, the offeror must specify their source of material, document the cost, and explain how improvements to the material will be realized should this be warranted to meet the required device performance.  The key material, process, and device areas that require development should be identified and quantified. To monitor progress and establish statistical verification of device performance, quarterly device lots are encouraged with a minimum of two six wafer lots processed each quarter for each of the targeted devices (e.g. the switch and the diode).  Complete device performance and yield data for each device shall be reported for each wafer and each lot.  Reporting of full wafer maps of device performance of all the identified device metrics is highly desirable, but at a minimum the device metrics associated with Go/No-Go criteria must be reported in a full wafer map for each wafer.  A description of the test plan and equipment must be part of the proposal. 

For the advanced power electronics technology to transition into DoD systems, or commercial applications, the reliability of the components must be established.  As part of this solicitation, offerors must include a plan for assessing the component reliability consistent with the SSPS application and accepted industrial practice.  Of particular interest, is identifying and eliminating any variation in component performance occurring as a function of time, temperature, current, or high voltage operation. 

This solicitation addresses Phase II and III of the WBST-HPE program with each phase being 18 months in duration.  If this schedule is not deemed appropriate by the offeror, an alternative program schedule that achieves the identified program goals in a more expeditious fashion should be proposed.  

Areas of Interest:

The primary thrust of the WBST-HPE phase II and III program is the demonstration, optimization, and validation of a new class of high speed 10 kV, and then 15 kV, power electronics components based on Silicon Carbide technology to enable the demonstration of a compact SSPS.  While the exact specifications of the switches and diodes will depend upon the circuit topology proposed, a representative two level SSPS converter would require approximately 110 switch and diode modules each rated at 10 kV and 110 Amps and operating at 20 kHz.

Solid State Power Substation Topology
As noted above, all of the services are moving to more electrics platforms.  As such, high efficiency, compact, electrical power conversion and distribution is essential to fielding tactical systems.  To validate and benchmark a new power technology, a system or subsystem level demonstration is essential.  For this effort, the target demonstration is a solid state replacement for the 2.7 MVA transformer conversion station projected for future Navy carriers and destroyers.  The Solid State Power Substation (SSPS) will have more functionality, smaller size, and lighter weight than the conventional large transformer based approach.  In the transformer baseline, an AC input voltage of 13.8 kV is down converted to a  450 V AC output.  The insertion of an SSPS represents a move to digital power conditioning and away from a purely analog conversion approach.

To insure the component development considers the ultimate application in the integrated SSPS, offerors are strongly encouraged to include a system partner on their team to define the system requirements and perform system trade studies.  In this context, offerors should specify their proposed topology to replace the transformer with a solid state converter (e.g. Solid State Power Substation).  As part of phase II, a detailed trade study and circuit design of an SSPS should be performed, preferably by a power system integrator.

Materials Extensions

While considerable progress has been made in SiC material technology, realization of device performance targeted in this solicitation requires extensions to the existing materials capability.  To insure that the materials work addresses device requirements, it is highly desirable that all materials work be performed as part of a device development team.  However, outstanding proposals solely for materials development will be considered if a clear plan is given of how the materials effort will support device development and program requirements.  Complete proposals must detail the exchange of information between materials development and device optimization.   

Diode  

The first phase of the HPE effort must deliver switches and diodes with demonstrated operation at 20 kHz and consistent with paralleling multiple discrete die, as necessary, in a single package to realize the targeted module current of at least 110 Amps.  At the voltage rating of interest (≥10 kV) a PIN diode is considered preferable over a Schottky diode.  Proposals of other than a PIN diode must support their selection with detailed simulation, loss analysis, and extensive data in support of the diode selection.  A maximum diode forward drop (Vf) at 100 A/cm2 of 4.25V is a critical metric at the end of phase II for a 10 kV PIN diode.  This value of Vf shall not be exceeded after 100 hours of forward DC bias of at least 100 A/cm2 (i.e. forward voltage drift must not cause Vf to exceed 4.25 V).

In phase III, the target device and module voltage is increased to 15 kV.  A maximum Vf of 4.5 V is deemed a critical metrics for a 15 kV PIN diode in phase III.

Additional representative target metrics for PIN diode development are given in Table I.  This includes minimum total current values at the die level for assessment of target die yield metrics.  It is anticipated that multiple die will need to be packaged in parallel to meet the overall current requirements (see metrics in table IV for modules); therefore, offerors should discuss considerations for paralleling multiple die (e.g. temperature dependence of Ion, static and dynamic matching requirements, etc), describe their approach to diode paralleling, and quantify device metrics for reliable parallel operation.

Table I:  Representative die level Go/No-Go Metrics for PIN Diodes.  All metrics must be met simultaneously unless otherwise noted.

	Metric
	Phase II

GNG
	Phase III

Program Goal

	Tj ((C)

BV (V)1
Vf (V)2
Ion (A) (DC, discrete die)

Switching frequency (Hz)3

Die Yield (%)4
	200

≥10,000

≤4.25

≥45

20,000

≥ 30
	200

≥ 15,000

≤ 4.5

≥90

20,000

≥ 50


1 Reverse Blocking Voltage  at 1mA/cm2 after 100 hr at 80% of target BV at 200 (C.

2 Vf at 100 A/cm2 from 0 (C to 200 (C  and after forward bias stress of 100 A/cm2 for 100 hrs.

3 Diode reverse recovery must support 20 kHz operation in a switch/diode module. 

4 Wafer yield based on 6 wafer lot with die level metrics as shown.
Offerors must clearly describe how they will meet the Go/No-Go metrics in Table I or propose alternative metrics in-line with the program goals.  When alternative values or metrics are proposed, they must be clearly justified with an explanation of the target values and, if necessary, the alternative metric(s).

Switch

The focus of phase II will be the development of a high speed (20 kHz) power switching transistor with a standoff voltage of 10 kV that can be included in a multi-chip module for the referenced SSPS.  The selection of the preferred transistor type is driven by a combination of switching speed, on-state loss, current density, and technological viability.  In general, at higher voltages bipolar transistors are preferred over unipolar transistors to reduce forward voltage drop and on-state loss, but this typically comes with a reduction in switching frequency.  In addition, normally off device operation is preferred over a normally on device, and voltage controlled operation is preferred over current control.  Finally, a switch operating under inversion mode is preferred over an accumulation mode device due to more robust operation at elevated temperature.  

In silicon technology, these switch considerations have led to the use of MOSFETs at low voltage, Insulated Gate Bipolar Transistors (IGBTs) at medium voltages, and various thyristor designs at high voltage.  For silicon technology, the cross over from MOSFETs to IGBTs occurs between 500 and 1000 V, with the final selection of the preferred switch depending on other aspects of the application such as switching speed, current density, and operating temperature.  

For this solicitation, offerors should present a detailed argument justifying the selection of their device type.  This argument should be supported by simulations and experimental data.  A review of the existing state-of-the-art for the proposed device should be given along with a quantified discussion of the critical challenges and technical approaches to meeting the program goals. 

Moreover, initial analysis supports the selection of a 10 kV SiC MOSFET for initial demonstration of an SSPS; however, it is recognized that a 15 kV SiC IGBT with suitable characteristics would be preferred and would further simplify the SSPS design.  With recent advances in SiC MOS technology, it appears MOSFETs are a viable approach in the near term if the complete high power device structure is optimized.  Offerors should clearly describe their proposed device structure and operation.  A detailed discussion of the device process flow and fabrication challenges must be given and target values for device parameters should be described (e.g. doping levels, layer thickness, carrier mobility, contact resistance, etc., should be specified and justified). 

Table II lists a set of representative Go/No-Go metrics for a phase II 10 kV MOSFET.  The MOSFET must have a well-defined threshold voltage near 5 V that is stable under current drive and power switching.  The maximum on-current (Ion) must be achieved at a gate bias consistent with long term MOSFET reliability.  This requires the oxide field not exceed 3 to 4 MV/cm.  The maximum gate bias for Ion should be specified and justified with device data and/or simulation.

It is anticipated that multiple die will need to be packaged in parallel to meet the overall current requirements (see metrics in Table IV for modules); therefore offerors should discuss considerations for paralleling multiple die (e.g. temperature dependence of Ion, static and dynamic matching requirements, etc.), describe their approach to paralleling die, and quantify device metrics for reliable parallel operation.

Table II: Representative die-level Go/No-Go metrics for power MOSFET.  All metrics must be met simultaneously unless otherwise noted.

	Metric
	Phase II

GNG

	Tjmax ((C)

BV (V)1
Ron (ohm-cm2)

Vth (V)2
Ion(max) (A) (discrete die)

Switching frequency (Hz)

Die Yield (%)3
	200

≥10,000

≤0.25

5 ± 0.5

≥18

20,000

≥ 30


1 Reverse Blocking Voltage at 1 mA/cm2 and Vg = 0V after 100 hr at 80% of target blocking voltage at 200 (C.

2 Vth defined as the voltage where the current drops to 0.001 of the maximum Ion for VDS > Vknee.  Vth must be stable ((Vth ≤ 0.2 V) over 100 hours with 80% drain voltage rating and 100% gate voltage rating; and switching at 100% rated current with 50% duty cycle. 
3 Wafer yield based on 6 wafer lot with die level metrics as shown.
Offerors must clearly describe methods to meet the Go/No-Go metrics in Table II or propose alternative values or metrics aligned with the program goals.  When alternative values are proposed, they must be clearly justified with an explanation of the target values and, if necessary, the alternative metric(s).

Switch Extension

Extending the power switch to higher voltage (15 kV) requires consideration of alternative device structures.  As is the case with Si, for higher voltage operation, a Insulated Gate Bipolar Transistors (IGBT), or an equivalent functional device, is preferred.  Hereafter, it should be understood that reference to an IGBT should be interpreted as any device with similar functionality.  To realize a similar device in SiC, several materials and processing challenges must be overcome.  These may include, but are not limited to, having p-channel MOSFETs with low-doped P-type epitaxial layers, low resistance P-type substrates with N-type epitaxial layers, or low-doped N-type substrates suitable as active blocking layers, as well as low p-type region resistances, acceptable minority carrier lifetimes, reliable multilayer growth, and robust MOS technology.

Offerors may propose a development plan that leads to a high performance 15 kV SiC IGBT, or equivalent device, at the end of phase III that leverages the development of a 10 kV PIN diode and MOSFET in phase II.  Moreover, the realization of a complete 15 kV SiC IGBT in phase II is deemed highly desirable in place of the serial development of two different switch types.  Offerors of the SiC IGBT in phase II must clearly detail their device structure and development plan to overcome challenges for realizing this class of a bipolar switch.  Details of the device process flow, fabrication challenges, and target device design metrics must be included in the proposal.  Examples of representative metrics for a SiC IGBT are given on Table III.  

To meet overall current requirements (see metrics in Table IV for modules), it is anticipated that multiple dies will need to be packaged in parallel.  Therefore, offerors must describe approaches and considerations to multiple die paralleling (e.g. temperature dependence of Ion, static and dynamic matching requirements, etc), and quantify device metrics for reliable parallel operation.

Table III:  Representative Go/No-Go metrics for SiC IGBT.  All metrics must be met simultaneously unless otherwise noted.

	Metric
	GNG

	Tjmax ((C)

BV (V)1  (Vce)

Vf (V)2
Vth (V)3
Ion(max) (A) (DC, discrete die)

Switching frequency (Hz)

Die Yield (%)4
	200

≥15,000

≤ 5

5 ± 0.5

≥55

20,000

≥ 50


1Reverse Blocking Voltage at 1 mA/cm2 and Vg =0V at rated blocking voltage after 100 hr at 200 (C.

2Vf at 100 A/cm2 at 200 C and after forward bias at 100 A/cm2 for 100 hrs.

3 Vth defined as the value of VCE where the current drops to 0.001 of Ion(max) with for VCE >> Vknee.     

Vth must be stable ((Vth ≤ 0.2 V) over 100 hours with 80% drain voltage rating and 100% gate voltage rating; and switching at 100% rated current with 50% duty cycle. 

4 Wafer yield based on 6 wafer lot with die level metrics as shown.

Offerors must clearly describe methods to meet the Go/No-Go metrics in Table III or propose alternative values or metrics aligned with the program goals.  When alternative values are proposed, they must be clearly justified with an explanation of the target values and, if necessary, the alternative metric(s).

Module and Packaging:

The realization of the complete SSPS requires the development of improved packaging and module integration techniques for the components described above.  This must include addressing thermal management, thermal excursion, thermal cycling, high voltage standoff, and high frequency switching of large currents for the complete semiconductor/package assembly.  Tradeoffs made in the area of thermal management (method of cooling vs effect on efficiency) should be addressed.  To insure that the packaging and module technology is compatible and exploited by those developing the semiconductor component technology, and ultimately the power system integrator, it is strongly preferred that this task be addressed as part of an integrated team; however, exceptional stand alone proposals for modules and packages will be considered if these efforts clearly specific how and when their technology will be made available to component developers and addresses requirements for power system integration. In addition, proposals must detail the source of all critical materials and clearly detail the challenges and technical approaches to developing this technology.  Finally, as noted below, component deliverables will be required in both die form and packaged form to meet program metrics.  Hence, all proposals must identify how they will address component packaging.

Packaging must address discrete and multi-chip switches, and diodes, and integrated switch/diode modules in line with program goals.  In general, the package must withstand junction temperatures up to 200 (C, standoff voltage with suitable over rating to support a die level rating of 10 or 15 kV depending on the device definitions, and be low inductance to support operation at high current (~110 Amps) at 20 kHz.  Offerors must clearly define their approach to packaging and explain the planned availability and cost of the specified packages in volume manufacturing at the end of the program.  In describing the packaging approach, the compatibility with the switch and diode technology must also be described.  In particular, die level and package level passivation technology must be described and the passivation’s capability of meeting program targets in voltage, current, and temperature must be discussed.  The packaging approach should supply voltage isolation to the cold plate and be consistent with extension to a complete half-bridge configuration.  The use of the proposed package in a representative SSPS circuit should be discussed (e.g. package connectors and integration should be discussed) however, work on the full SSPS integration is not being solicited.

To achieve the targeted current levels, it is anticipated that multiple device dies need to be connected in parallel in each module.  Offerors should clearly describe paralleling multiple dies and their constraints (e.g. static and dynamic die matching, temperature coefficient of performance, etc.).

Table IV:  Representative Go/No-Go metrics for complete modules. All metrics must be met simultaneously unless otherwise noted.

	Metric
	Phase II

GNG
	Phase III

Program Goal

	Tjmax ((C)

BV (V)1
Ion (A)2
Switching Frequency (Hz)

Configuration
	200

≥ 10,000

110

20,000

MOSFET and PIN diode half bridge module
	200

≥15,000

110

20,000

IGBT and PIN diode half bridge module


1 Voltage at 1 mA/cm2 and Vg =0 V after 100 hr at rated blocking voltage at 200 (C.

2 DC current rating.

Offerors must clearly describe methods to meet the Go/No-Go metrics in Table IV or propose alternative values or metrics aligned with the program goals.  When alternative values are proposed, they must be clearly justified with an explanation of the target values and, if necessary, the alternative metric(s).

Component Reliability:

Offerors must include as part of the component, package, and module development, a reliability test plan and conditions including, but not limited to: High Temperature Reverse Bias (HTRB); Time Dependent Dielectric Breakdown (TDDB) for MOS oxides; threshold voltage stability; gate leakage stability; Reverse Bias Safe Operating Area (RBSOA); Forward Bias Safe Operating Area (FBSOA); wirebond-attach, die-attach voiding; and isolation-attach voiding for thermal cycling, shock and vibration.  The reliability plan must cite the requisite component count employed to ensure statistical validation of the reliability data.

Deliverables:

A detailed schedule of component deliverables must be included in the proposal; representative wafers and packaged components must be delivered to the Government on a quarterly basis with a complete set of test data and test conditions.  A critical delivery of components achieving the Go/No-Go metrics must occur prior to the end of the active Phase (II or III) in time for the government to perform independent verification of performance prior to the end of the phase.  The Government reserves the right to have a third party perform validation testing on contractor deliverables.

Technology Extensions:

The areas of interest described above seek to establish a focused effort developing advanced SiC power electronics components.  However, it is realized that extensions to such a technology may be enabled by additional fundamental studies and development of novel concepts.  Therefore, compelling proposals for concepts enabling revolutionary advances in SiC power electronics technology in line with the target applications described herein will be considered on a very limited basis.  Proposals for technology extensions not part of a complete device development team must identify how their technology will advance the state-of-the-art and be transitioned or made available to potential device manufacturers.  Offerors must supply program milestones to enable the government to ascertain progress toward the proposed goals.

System Impact Study and Cost Model
A study of the system impact, and a cost model, for the targeted SiC components and future SSPS is of interest.  This study should include complete electro-thermal modeling considering alternative thermal management approaches for heat removal from the baseplate.  A mechanical design analysis is also of interest to determine the form factor of the SSPS.  

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 to 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 in 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.

INDUSTRY DAY MEETING

The DARPA Microsystems Technology Office (DARPA/MTO) will host a one-day, unclassified briefing of the planned Wide Bandgap Semiconductor Technology: High Power Electronics Program.  The Briefing to Industry will be held on June 16, 2004 from 9:00 am to 5:00 pm, at Booz Allen Hamilton, 3811 N. Fairfax Drive, Suite 600, Arlington, VA 22203.  (Attendee check-in will open at 8:00 am.)  Note: Attendance during one section of the briefing will be limited to U.S. citizens, because information will be presented that is subject to U.S. export control restrictions.  Attendees must present evidence of U.S. citizenship to attend this portion of the meeting.  Government briefing material not subject to export control regulations will be posted to the DARPA website at http://www.darpa.mil in the SOLICITATIONS area.

The program is a planned DARPA effort aiming at the development of wide bandgap semiconductors materials, devices, and integrated circuits to enable revolutionary concepts and novel approaches for high power electrical control and conversion.

This initiative will focus on the following technical areas: (a) solid state power substation topology, (b) materials extensions, (c) diodes, (d) switches, (e) switch extension, (f) module and packaging, (g) component reliability, (h) technology extensions, and (i) system impact study and cost modeling suitable for high power, high voltage applications.  (For details of the planned Wide Bandgap Semiconductor Technology: High Power Electronics Program, see the notice posted on the Federal Business Opportunities (FedBizOpps) website at http://www.fedbizopps.gov/, "BAA 04-28 Wide Bandgap Semiconductor Technology: High Power Electronics.")

The purpose of this Industry Day conference is to inform the technical community of the Government plans and related activities to DARPA's Wide Bandgap Semiconductor Technology: High Power Electronics Program.

An additional purpose of this meeting is to facilitate networking between potential offerors.  As such, potential offerors are encouraged to present a brief overview of their expertise and areas of interest related to this program.  See the meeting registration website for details.  All Industry Day presentations will be posted on the BAA Teaming Site at the following website, http://www.davincinetbook.com/teams/login.asp, following the meeting.  http://www.davincinetbook.com/teams/login.aspTherefore, all presentations must be cleared for public release by the presenting organization, prior to the meeting.  At the meeting, all presenters will be required to sign a waiver form stating that their presentation is cleared for public release.

Offerors wishing to attend this Briefing to Industry should register online via the following website, https://secure.davincinetbook.com/conference/default.cfm using the conference code WID46044.  This website contains necessary meeting details.  Citizenship verification and International Traffic in Arms Regulation (ITAR) restriction forms needed for the portion of the meeting limited to U.S. citizens are also available.  These forms must be faxed to (703) 816-5444, attention Jacqueline Williams, no later than Monday, June 14, 2004.  The registration fee for this meeting is $30.00.  Attendees must register via the secure website by COB June 14, 2004.  Checks should be payable to Booz Allen Hamilton.  Due to the limited number of seats available, this conference is limited to seventy-five (75) participants.  Individual organizations will be limited to no more than three (3) representatives.  Any organizations having more than three (3) representatives should contact the conference coordinator directly to see if space is available.  If you have any questions or need assistance, please contact Jacqueline Williams of Booz Allen Hamilton via phone at (703) 816-5268 or e-mail at williams_jacqueline@bah.com.

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.)

Not all proposals deemed selectable will be funded.  Decisions to fund selectable proposals will be based on funds available, scientific and technical merit, and potential contribution and relevance to DARPA mission.  Proposals may be considered for funding for a period of up to one year.  The Government reserves the right to select for award all, some, or none of the proposals received and to make award without discussions.  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 fifty (50) pages.  Maximum page lengths for each section are shown in braces { } below.

Volume I, Technical and Management Proposal
Section I. Administrative
A. {1} 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.  

B. {1} 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.

A. {2} 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.

B. {2} Deliverables associated with the proposed research and the plans and capability to accomplish technology transition. 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. 

C. {2} 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. Indicate measurable milestones, to be achieved at regular intervals, specifically including at 18, 27, and 36 months after the start of the effort. These milestones should be quantitative performance targets, and will be used, in part, to enable and support a Go/No-Go decision for the next phase of the effort.

D. {4} Technical rationale, technical approach, and constructive plan for accomplishment of technical goals in support of innovative claims and deliverable production.

E. {2} General discussion of related research in this area.

F. {1} 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.

A. {4} 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.

B. {7} Description of the results, products, deliverables, transferable technology, and expected technology transfer path enhancing that of Section II.B. Inclusion of a business plan is strongly encouraged. This plan should describe the strategy adopted by the performer for manufacturing and marketing WBG devices/MMICs that meet specific military system cost, performance, and reliability requirements and a description of the performer’s WBG marketing efforts. In particular, analyses and projections of the demand for WBG-based products by year and projections of the cost and cost trends for WBG devices/MMICs and modules produced by the performers are of interest. This plan will be periodically updated and provided as a deliverable to the Government during the course of the program.

C. {3} Detailed discussion of the measurable milestones enhancing that of Section II.C. This discussion should include a description of the means by which performance to these milestones will be measured and verified.

D. {12} Detailed technical rationale and approach enhancing that of Section II.D.

E. {4} Detailed discussion of related research enhancing that of Section II.E. This should include a comparison with other ongoing research indicating advantages and disadvantages of the proposed effort. 

F. {4} Detail support enhancing that of Section II.F, including formal teaming agreements which are required to execute this program.

G. {2} Description of the facilities that would be used for the proposed effort.

H. {4} Discussion of proposer’s previous accomplishments and work in this or closely related research areas. Include a list of all current contracts and grants.

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.

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 embedded 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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