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SECTION I: BAA 04-19 Proposer Information
This section provides further information on areas of interest, 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 this BAA.

DARPA is soliciting innovative research proposals for the development of wide bandgap semiconductor (WBGS) technology for RF applications. Proposed research should investigate innovative approaches that enable revolutionary advances in science, devices, and systems. Specifically excluded is research that primarily results in evolutionary improvements to the existing state of practice. The overall objective of this effort is to exploit the properties of wide band gap semiconductors to enhance the capabilities of microwave and millimeter-wave (MMW) monolithic integrated circuits (MMICs) and, in turn, enable future RF sensor, communication, and multifunction military capabilities. Successful approaches will lead to affordable, high performance, reliable, wide band gap devices and MMICs with characteristics suitable for enabling new or improved DoD systems. 

Phase I of the WBGS RF program focused upon the demonstration of innovative processes for fabricating several types of wide bandgap semiconductor materials including silicon carbide (SiC), gallium nitride (GaN), and nitride-based alloys such as indium aluminum gallium nitride (InAlGaN). 

This BAA solicits research proposals for Phase II: Device Technologies and Phase III: Circuit Technologies. These Phases will exploit the advances made in material related capabilities during Phase I. Each Phase will be of 24 months duration (a total of 48 months). Specific objectives include:

· Great improvement in understanding the physics of failure of WBG devices leading to realization of robust, highly reliable devices and MMICs;
· Development and utilization of physics-based models that accurately predict device performance; 

· Demonstration of reproducible WBG device and MMIC fabrication processes;
· Demonstration of WBG devices and MMICs that, while maintaining high levels of producibility and reliability, achieve substantially higher levels of performance compared to GaAs-based microwave and MMW devices and MMICs; 

· Demonstration of superior thermal management and packaging strategies

Demonstrations that will confirm that these objectives have been achieved will be a key aspect of the program.  Successful completion of the program will require meeting the goals of one of the following distinct Objective Demonstration Tracks:

Track 1: X-band Transmit and Receive (T/R) Module.  This module should contain both WBG Power Amplifier (PA) and WBG Low Noise Amplifier (LNA) MMICs. Performance goals are: (a) module output power of at least 60 W CW; (b) module power added efficiency (PAE) of at least 35%; (c) instantaneous bandwidth of at least 40%; (d) operating voltage of at least 48V; (e) projected minimum MMIC lifetime of at least 106 hours when operated at a junction temperature of at least 150º C; and (f) receiver protection, afforded by the WBG LNA, of at least 50 W CW. Note that (a), (b) and (c) should be achieved simultaneously. Other module characteristics, including size and overall receiver noise figure performance, should be equivalent to or better than those of current T/R modules capable of delivering 10 W CW output power over the same frequency range.

Track 2: Q-band High Power Amplifier Module.  This module should contain WBG PA MMICs and meet the following performance goals, at a minimum  frequency of at least 40 GHz. Performance goals are: (a) module output power of at least 20 W CW; (b) module PAE greater than 30%; (c) module gain of at least 13 dB; and (d) a projected MMIC minimum lifetime of 106 hours when operated at a junction temperature of at least 150º C. Note that (a),(b) and (c) should be achieved simultaneously. Offerors may also elect to propose to develop a LNA that operates at a frequency of at least 40 GHz, but should do so as a separately priced option.

Track 3: Wideband High Power Amplifier Module.  This module should contain WBG PA MMICs and operate over an instantaneous bandwidth in excess of one decade, inclusive of X-band. Performance goals are: (a) module output power of at least 100 W CW; (b) module PAE of at least 20%; (c) module gain of at least 30 dB; and (d) a projected MMIC minimum lifetime of 106 hours when operated at a junction temperature of at least 150º C. Note that (a), (b) and (c) should be achieved simultaneously. Offerors may also elect to propose to develop a LNA that can operate across the same band, but should do so as a separately priced option.

Further information describing these Tracks and related final Objective Demonstrations is provided below.  For their base program, Proposers should respond to exactly one (1) of the above Objective Demonstration Tracks. The Track representing the proposed base program should be clearly identified. However, a Proposer may elect to respond to one of the remaining Tracks. If so, the incremental work beyond the base effort required to accomplish the second Track should be delineated in the proposal as a separately priced Option. Similarly, a Proposer may elect to respond to both of the remaining Tracks. If so, the incremental work beyond the base effort required to accomplish the second and third Tracks should be delineated in the proposal as two separately priced Options.
For each Track, a Proposer is strongly encouraged to address all of the following Technical Areas of Interest. To best achieve this, offerors are also strongly encouraged to form teams that collectively possess the skills and capabilities for meeting the program’s objectives.

AREAS OF INTEREST
I. WBG Materials Optimization: The objective of this task is to demonstrate the requisite improvements in the characteristics of WBG substrate and epitaxial materials and processes to enable the realization of high yields of high performance, reliable WBG devices that can be produced at an affordable cost. Areas of emphasis include:

1. The development and demonstration of both substrates and epitaxial structures with defect, impurity, and dislocation densities commensurate with high yield production of high performance, reliable WBG devices. Performers should identify specific, quantitative targets for materials’ characteristics that they consider critical for achieving the above objectives at an affordable cost. Such targets might include: semi-insulating boule yield, substrate cost, substrate resistivity, micropipe density, wafer flatness and bow, mobility, uniformity, and surface roughness and polish. For substrate materials, technical areas to be addressed may include development and demonstration of a crystal growth process capable of providing independent control of electrically active defects to obtain uniform, stable, and reproducible semi-insulating (SI) behavior; identification and characterization of the deep level defects responsible for semi-insulating behavior; demonstration of a very high purity crystal growth process capable of yielding long, large diameter, fully semi-insulating, uniform resistivity boules; reduction of micropipe formation; and development and demonstration of a substrate surface preparation process suitable for epitaxial growth via either MOCVD or MBE techniques. A highly desired goal is continuous reduction of the cost of SI WBG substrates compared with their cost at the beginning of Phase II of this program. 

2. Quantitative determination of the effects of epitaxial design on device performance. Meeting this objective will necessitate the development and implementation of strategies for reproducibly fabricating epitaxial layer structures that result in devices with superior performance characteristics and that are capable of long-term operation without performance degradation over time. Realization of material structures that enable devices and MMICs capable of operating reliably at elevated temperatures would be very desirable.

3. The development and implementation of methods for accurately screening substrate and epitaxial materials to determine which of their characteristics are critical for achieving high yields of high performance devices and MMICs. These methods may include a combination of modeling, simulation, experimental evaluations, and statistical analyses. The offeror should characterize and document the techniques it implements to realize improved substrates and epitaxial layer structures. The offeror should also accurately measure and document the numerical values of critical material parameters so that the influence of material characteristics can be correlated with device/circuit performance. Material characterization parameters should constitute a part of the offeror’s database and should be reported to the Government at regularly scheduled program reviews. The offeror should develop a plan for full vendor qualification of substrate and epitaxial material by the end of Phase II.

II. WBG Device Fabrication and Modeling: The objective of this task is to demonstrate WBG device structures with performance characteristics that consistently, repeatedly, and reliably exceed existing capabilities and which subsequently can be incorporated into high performance WBG microwave and/or millimeter-wave monolithic integrated circuits (MMICs) for use in achieving the goals of at least one Objective Demonstration Track. Areas of emphasis include:

1. The development and/or utilization of fundamental models, including physics-based models of material and electronic-transport characteristics, models of fabrication processes, and models of electrical and thermal performance of devices. These models must achieve a level of detail and accuracy that allows predicted values of critical performance characteristics (both DC and RF) to be statistically correlated with measured values. Models should be regularly updated throughout the program.

2. The development of reproducible, high yield and cost-effective device fabrication processes. A major objective is the implementation of processes that can be used to produce, with high yield and at a reasonable cost, a wide range of WBG devices for present and future DoD applications. Typical fabrication processes include feature definition through lithographic steps, dielectric material deposition and removal, metal deposition, semiconductor material removal, etc. Technically sound approaches must include detailed in-process test and measurement techniques and specification of control parameters, ranges, and tolerances. Process control monitoring parameters are expected to be specified and documented and demonstrated to result in an acceptable yield to a specified RF performance window. Use of statistical process controls is strongly encouraged. Test structures designed specifically for use with automated wafer-probe equipment should be developed and included on design masks to provide insight about processes, process control, defects and faults, yield, and reliability.  Inclusion of a Government-provided process control monitor (PCM) and standard evaluation circuit on each wafer processed should also be coordinated between the contractor and the Government. 

3. The implementation of designs and architectures resulting in high performance, reliable WBG RF devices. For example, DARPA is interested in innovative HEMT structures that provide superior performance characteristics for PAs (in all cases) and LNAs (where applicable). RF performance characteristics of WBG devices (including gain, power output, power added efficiency, noise figure, and linearity) should be fully characterized and optimized. DC performance characteristics of WBG devices (including Idss, gm, Vknee, Vbreakdown, Vpinchoff , and Rc ) should also be characterized to aid in assessing uniformity and yield, for providing information for use in implementing statistical process control and design centering and for providing information to support model development. A database of critical DC and RF parameters should be established and used both to enhance device performance and to increase yield of devices with acceptable performance for use in the Objective Track Demonstrations.

4. Study of the Physics of Failure of WBG RF devices. The offeror is expected to develop strategies to identify mechanisms that result in performance degradation as a function of time and, thus, limit the long term ability of WBG devices and MMICs to operate properly and reliably. The effort should include a comprehensive collection of theoretical and experimental activities that provide insight about the physics of the device performance and that can be used to evaluate and improve the robustness of representative devices and circuits. Materials, fabrication steps, and device architectural characteristics that result in premature device degradation or failure should be identified and eliminated. This activity will require that selected materials and device fabrication processes are mature and stable enough to minimize any uncertainties introduced by day-to-day variations in these processing steps. Contractors should define and establish proper step-stress and accelerated reliability test procedures and use them both to identify the failure mechanisms of a representative number of devices and to provide a quantitative measure of Mean-Time-to-Failure (MTTF). Performers should perform RF life testing, step-stress testing, and accelerated life testing using procedures that they define and establish. These tests should be conducted with DC bias levels and RF power input levels commensurate with those required to meet performance levels needed for the Objective Demonstrations. These tests should quantitatively and unambiguously validate that the devices fabricated meet or exceed the “Go/No-Go” reliability requirements stated in the Metrics section below. The total number of devices subjected to step-stress testing should be sufficient to establish a statistically significant estimate of MTTF.  The testing should include an accelerated life test to be completed at the time of each “Go/No-Go” milestone and at the end of the program. This accelerated life test should use operationally relevant bias and RF power levels. It should consist of a minimum of three sets of devices subjected to at least three different junction temperatures resulting in 50% of the devices in each set at each temperature having failed. The total number of devices in each set should be sufficient to establish a statistically significant estimate of MTTF. Failure is defined as a 1 dB decrease in output power compared with its level at the time that testing commences. 
III. High Yield, Robust WBG MMICs: The objective of this task is to implement and demonstrate the capability to produce high performance, high reliability WBG MMICs at high yields and an affordable cost. The specific MMIC(s) developed should be targeted for use in meeting the requirements of an Objective Demonstration Track. Areas of emphasis should include:

1. Models and design methods to optimize long-term electro-thermal circuit performance. Circuit layout approaches which optimize MMIC performance and reliability should be determined and implemented.

2. The development of reproducible, high yield and cost-effective WBG MMIC fabrication processes. A major objective is the implementation of processes that can be used to produce, with high yield and at a reasonable cost, a wide range of WBG MMICs suitable for meeting DoD application requirements. This task should include methods for fabricating passive elements capable of supporting the high temperature, high voltage, and high power density characteristics of WBG semiconductor devices, and methods for appropriate backside processing. Use of statistical process controls is strongly encouraged. Test structures designed specifically for use with automated wafer-probe equipment should be developed and included on design masks to provide insight about processes, process control, defects and faults, yield, and reliability. Selection of these structures should be coordinated between the contractor and the Government and arrangements made for the electronic exchange of test data. Inclusion of a Government-provided PCM and standard evaluation circuit on each wafer processed should also be coordinated between the contractor and the Government.  Progress towards meeting the goal of realizing a robust, validated fabrication process will be demonstrated by the performer successfully completing a well-defined validation procedure. The procedure will be reviewed and approved by the Government, before execution, at each of at least two critical design reviews (CDRs), one before each validation run. The MMIC to be used as the validation demonstration vehicle will be one identified by the performer as being capable of meeting the requirements of its selected Objective Demonstration Track. In order for the selected MMIC to be considered as “good” for the purpose of the validation procedure, it will have to meet or exceed the 30 month “Go/No-Go” performance levels stated in the Metrics section below. The validation procedure will require processing of a minimum of 24 validation wafers, with a minimum wafer size of 3” and a minimum lot size of 4 wafers. Each wafer started should be assigned a unique control number. The process itself should be fully documented before the validation procedure commences, including the target values and accept/reject ranges for process parameters. Process documentation information should be available for review by Government personnel. Each validation wafer is expected to have a number of contractor-specific PCM sites. In addition, inclusion of a Government-provided PCM and standard evaluation circuit will be coordinated between the contractor and the Government.  100% testing of all contractor-specific PCM sites on all validation wafers is required. Data shall be taken at in-process test steps normally used. The test structures/devices and parameters to be tested shall also be those used to control/monitor processes. The List of Parameters to be measured shall be included in the validation plan along with test conditions, target values, and upper and lower acceptance limits. All PCMs, devices, and MMICs should be on-wafer tested for key DC parameters, such as Idss, gm, Vknee, Vbreakdown, Vpinchoff, and Rc. The validation plan should also include all targeted and agreed upon RF specifications, as well as the temperature range over which those specifications must be met. All key RF parameters such as gain, noise figure, power output, and power-added efficiency should be measured for every MMIC on a validation wafer. That data will be used to determine RF Wafer Yield, as further described in the Metrics section below.  

3. MMIC long term reliability. Performers should propose combinations of step-stress testing and accelerated life testing, with DC bias levels and RF power input levels commensurate with those required to meet performance levels needed for the Objective Demonstrations. The objective of these tests is to verify that MMICs fabricated meet or exceed the Go/No-Go reliability requirements. The total number of MMICs subjected to these tests should be sufficient to establish a statistically significant estimate of MTTF. Failure is defined as a 1 dB decrease in output power compared with its level at the time that testing commences. The accelerated tests should be performed on a minimum of three sets of MMICs that are subjected to three different junction temperatures. The total number of MMICs in each set should be sufficient to establish a statistically significant estimate of MTTF. These tests should, at a minimum, be conducted at the time of the 30-month Go/No-Go milestone and at the end of the program. 

IV. Packaging and Thermal Management: The objective of this task is to develop and implement affordable packages/enclosures for WBG MMICs or combinations of MMICs. Activities should lead to designs and hardware that result in the ability of WBG MMICs to achieve their full performance, reliability, and environmental capabilities, minimize labor intensive assembly operations, and are suitable for production at high rates. Areas of emphasis include:

1. Thermo-electro-magnetic simulations. These models of the electrical and thermal performance of MMICs and temperature and stress handling capabilities of the package structures should be to a level of detail and accuracy that allows predicted values of critical performance characteristics (both DC and RF) to be statistically correlated with measured values. The models should be capable of being used in conjunction with efforts to increase long-term MMIC operation without performance degradation, fabrication yields, and affordability. Models developed should be provided as part of the delivery of the design kits. The fidelity of the models is expected to improve during the program. Thermal models should be validated with thermal measurements to convincingly determine the actual junction temperatures used during life tests and other characterizations of devices and circuits.

2. Packaging of high power MMICs. The packaging approach that is developed and implemented should allow the enclosed devices, passive components, interconnection structures and layers, and MMICs to operate without significantly degraded performance over their full frequency and bandwidth range. Enabling reliable elevated temperature operation would be desirable. It would also be particularly desirable for offerors to develop and implement both single and multi-chip packages that can be used with MMICs that have power densities greater than 1 kilowatt/cm2. The packaging approach should provide adequate hermeticity, allow for connector impedance mismatch, address the stability of the package material, and provide a coefficient of thermal expansion that minimizes stress on the WBG devices and/or MMICs within the package structure.

3. Module Demonstration. The culmination of each performer’s program will be an Objective Demonstration which will highlight and validate the performance advantages offered by WBG devices and MMICs. The proposer is strongly encouraged to define its Objective Demonstration in a manner that facilitates rapid transition of its technology developments into military systems. However, module demonstration should not be confused with module optimization, which falls outside the scope of this program. Proposers are therefore encouraged to identify demonstration vehicles for which existing module designs and component technology can be used to the maximum extent possible. For example, an appropriate demonstration might consist of substitution of WBG MMICs for GaAs MMICs in an existing module. Another example might be the addition of a WBG power amplifier stage at the output of an existing amplifier or T/R module. The selection of the module design is the sole responsibility of the performer. The potential impact of the module design on energy storage, converters, and other environmental controls should be addressed. 

DELIVERABLES 

The following discussion provides general direction as to the Government’s expectations of what might constitute a reasonable deliverable schedule. The exact nature and details of the deliverable schedule are important aspects of the proposal.

1. On-Wafer Devices and MMICs. Demonstration of the offeror’s ability to produce, with high yield, wide band gap MMICs that meet target performance characteristics of selected Objective Demonstrations will be accomplished by regular delivery to the Government of wafers populated with PCMs, devices, and/or MMICs.  Devices on wafers delivered at 18 months after receipt of contract (ARC) should meet or exceed the 18 month “Go/No-Go” performance levels stated below. Similarly, MMICs on wafers delivered at 30 months ARC should meet or exceed the 30 month “Go/No-Go” performance levels stated below. By the end of the program (48 month ARC), the performance of MMICs on wafer should be adequate to support the particular Objective Demonstration. The proposer should provide a schedule of On-Wafer Devices and MMIC deliverables which should provide wafers populated with PCMs, devices, and/or MMICs adequate to track progress towards achieving these objectives. At least 24 wafers should be delivered quarterly (a total of 384 wafers), with a wafer diameter of at least 3”. The validation wafers described above count as a part of this total.  Each wafer should contain, in addition to the Government-supplied PCM described above, five (5) “dropout” or empty rectangular spaces of 25 mm2 area at random locations to allow measurements of material parameters. As an alternative to providing wafers with “dropouts” as part of each 24 wafer delivery, proposers may supply two (2) wafers with epitaxial layers, but no further processing, and two (2) bare substrate wafers.  

The Government plans, at its own cost, to perform independent measurements of a portion of the On-Wafer Devices and MMIC deliverables received in order to independently verify contractor progress.  Its tests will include ones on the offeror’s PCM, devices, and circuits, as well as on the Government supplied PCM, devices, and standard evaluation circuits.

2. Data from MMIC Validation Procedure: Delivery of data from validation runs and the quarterly deliverables should be coordinated between the contractor and the Government to facilitate electronic data transfer and its incorporation within an automated Government database. The contractor should also provide a written summary report, in electronic format, of significant observations made during the validation run. The same electronic format of the data that is adopted for the validation runs should be used to provide data supplied in conjunction with the normally scheduled quarterly deliveries (see “On-Wafer MMICs,” above).

3. Deliverables from Device and MMIC Reliability Assessment Procedures: As described in paragraphs II.4. and III.3 above, performers should use combinations of step-stress testing and accelerated life testing, with DC bias levels and RF power input levels commensurate with those required to meet performance levels needed for the Objective Demonstrations, to verify that devices/MMICs fabricated meet or exceed the “Go/No-Go” reliability requirements. Stressed devices (failed and unfailed) should be provided to the Government. Results, as well as changes made to device fabrication procedures and/or device architecture, should be reported to the Government periodically during the course of the testing program and at its conclusion. All data from the contractor’s analyses of failed devices should be provided to the Government.  All data from the contractor’s physics of failure analyses of failed MMICs should also be provided to the Government. Results, as well as changes made to the fabrication procedures and/or MMIC architecture, should be reported to the Government periodically during the course of the testing program and at its conclusion. 

4. Design Kit. The delivery of a design kit at the beginning of each validation process run and at the conclusion of the program is strongly encouraged. The design kit should include compact device models (including models of passives) and should be compatible with at least one commercially available microwave design and simulation tool, such as ADS (Agilent) or Microwave Office (Applied Wave Research). A physics-based design kit, usable in a commercially available simulation tool, such as DESSIS (ISE CAD), could also be desirable. 

5. Packaged MMICs. Beginning no later than 18 months ARC, the schedule of deliverables should also include enumeration of the packaged devices and/or MMICs to be supplied at intervals no less frequent than every six (6) months. The packages should be suitable for Government evaluation of the performance levels of the device and/or MMIC. At 18 months ARC, the performer should deliver no less than 25 packaged devices meeting the Go/No-Go criteria. Further, at 30 months ARC the performer should deliver no less than 25 packaged MMICs, meeting the Go/No-Go criteria. 

6. Modules. At 48 months ARC, the performers should deliver a minimum of ten (10) modules that meet the performance and reliability requirements for their selected Objective Demonstration Track. A module controller suitable for testing the modules should be included. 

7. Business Plan. A regularly updated business plan, as described in the Technology Transition section below, should be a part of the deliverable schedule.

METRICS


A. 18 Month Go/No-Go Requirements
At 18 months, WBG device performance demonstrated should meet or exceed the following “Go/No-Go” performance levels:

Track 1: An X-band discrete transistor (“unit cell”) with 1.25 mm gate periphery operating at 40V achieving: (a) Pout of at least 39 dBm CW; (b) gain of at least 12 dB; (c) PAE of at least 60%; (d) RF Wafer Yield of at least 50%; (e) uniformity of output power, PAE, and small signal gain of 1 dB, 3% pts, and 1 dB respectively; and (f) projected long term performance of at least 105 hrs at a junction temperature of 150º C. Note that (a), (b), and (c) should be achieved simultaneously.

Track 2: A Q-band discrete transistor (“unit cell”) with 0.5 mm gate periphery operating at 25V achieving: (a) Pout of at least 32 dBm CW; (b) gain of at least 8 dB; (c) PAE of at least 35%; (d) RF Wafer Yield of at least 50%; (e) uniformity of output power, PAE, and small signal gain of 1 dB, 3% pts, and 1 dB respectively; and (f) projected long term performance of at least 105 hrs at a junction temperature of 150º C. Note that (a), (b), and (c) should be achieved simultaneously.

Track 3: Same as for Track 1.


B. 30 Month Go/No-Go Requirements

At 30 months, the WBG MMICs should meet or exceed the following “Go/No-Go” performance levels:

Track 1: An X-band PA MMIC operating at 48V with: (a) Pout of at least 15W CW; (b) gain of at least 16 dB; (c) PAE of at least 55%; (d) RF Wafer Yield of at least 50%; (e) uniformity of output power, PAE, and small signal gain of 1 dB, 3% pts, and 1 dB respectively; and (f) projected long term performance of at least 105 hrs at a junction temperature of 150º C. Note that (a), (b), and (c) should be achieved simultaneously.

Track 2: A Q-band MMIC operating at 28V with: (a) Pout of at least 4W CW; (b) gain  of at least 7.5 dB when operating at that power level; (c) PAE of at least 37% when operating at that power level; (d) RF Wafer Yield of at least 50% on at least 12 wafers produced during the validation run; (e) uniformity of output power, PAE, and small signal gain of 1 dB, 3% pts, and 1 dB respectively; and (f) projected long term performance of at least 105 hrs at a junction temperature of 150º C. Note that (a), (b), and (c) should be achieved simultaneously.
Track 3: A Wideband PA MMIC operating across a decade of bandwidth at 48V with: (a) Pout of at least 15W CW; (b) gain of at least 16 dB; (c) PAE of at least 30%; (d) RF Wafer Yield of at least 50%; (e) uniformity of output power, PAE, and small signal gain of 1 dB, 3% pts, and 1 dB respectively; and (f) projected  long term performance of at least 105 hrs at a junction temperature of 150º C. Note that (a), (b), and (c) should be achieved simultaneously.

C. Definitions of RF Wafer Yield and Uniformity

The yield referred to for both sets of Go/No-Go criteria is the RF Wafer Yield.   It is defined as the fraction of devices across 24 completed validation wafers that meet or exceed the RF targets (i.e., the stated Pout, PAE, and gain levels). The uniformity values are defined as the standard deviations in measured values of these RF parameters, as determined from a sample set of at least 100 devices on each of 24 completed wafers. 

TECHNOLOGY TRANSITION

A key objective of this program will be rapid transition of the technology developed into military systems. The Objective Demonstrations represent useful vehicles for accomplishing rapid transition. Objective Demonstrations should be linked to clearly identified and specific military system insertion opportunities. Beyond the Objective Demonstrations, however, DARPA is interested in the development of WBG MMIC foundry capabilities for use in meeting the needs of a broad range of Government systems and platforms. Evaluation of the technology transition plans, therefore, will be a crucial part of the proposal selection process. At least one of the members of an offeror’s team should be well-positioned to commercialize and make the technologies (e.g., substrates, fabrication capabilities, devices, MMICs and packages) it develops during the course of the program available to the DoD contractor community. A clear plan to accomplish this commercialization is an essential element of the proposal. 

These business plans should be periodically updated as regular deliverables to the Government. They 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 include a description of the performers’ WBG marketing efforts. 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 particular interest. An appropriate business plan will include the names of specific systems (either current or planned) for which WBG product insertion is being discussed, the Government point of contact (name, organization and program office), the offeror’s point of contact (name, telephone number and E-mail address), the system developer’s point of contact (name, organization and program office), and a candid assessment of the likelihood of WBG products being incorporated into those systems, the quantity by year that is anticipated to be included, and the requirements (cost, performance) for such insertions to be realized. A revised cost model for the device and circuit foundry functions should be provided at the 18-month and 30-month milestones, as well as at the conclusion of the program. This cost model should consider among other relevant factors: projected volumes, wafer starts per period, percent of line loading, yield, uniformity, wafers per lot, and area required for specified function (such as Watts per square millimeter of the relevant Objective Demonstration Track and the identification of one or more specific military systems that would be projected to benefit from wide bandgap semiconductors).

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.

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 fifteen (15) 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-five (55) 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, 30, and 48 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.

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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