DMEA
SBIR 13.2 PROPOSAL SUBMISSION INSTRUCTIONS

INTRODUCTION

The Defense Microelectronics Activity (DMEA) SBIR Program is implemented, administrated, and
managed by the DMEA Program Control Division. If you have any questions regarding the
administration of the DMEA SBIR Program, please contact the DMEA SBIR Program Manager (PM),
Mr. Kevin Rankin, kevin.rankin@dmea.osd.mil.

For general inquiries or problems with electronic submission, contact the DoD SBIR Help Desk at
1-866-724-7457 (1-866-SBIRHLP) between 8:00 am to 5:00 pm ET. For questions about the topic
during the pre-solicitation period (24 April 2013 through 23 May 2013) contact the Topic Authors listed
under each topic on the http://www.dodsbir.net Web site prior to the solicitation. Information regarding
the DMEA mission and programs can be found at http://www.dmea.osd.mil.

PHASE | GUIDELINES

DMEA intends for Phase | to be only an examination of the merit of the concept or technology that still
involves technical risk, with a cost not exceeding $150,000.

A list of the topics currently eligible for proposal submission is included in this section followed by full
topic descriptions. These are the only topics for which proposals will be accepted at this time. The topics
are directly linked to DMEA’s core research and development requirements.

Please assure that your e-mail address listed in your proposal is current and accurate. DMEA cannot be
responsible for notification to companies that change their mailing address, e-mail address, or company
official after proposal submission.

PHASE | PROPOSAL SUBMISSION

Read the DoD front section of this solicitation for detailed instructions on proposal format and program
requirements. When you prepare your proposal submission, keep in mind that Phase I should address the
feasibility of a solution to the topic. Only UNCLASSIFIED proposals will be entertained. DMEA accepts
Phase | proposals not exceeding $150,000. The technical period of performance for the Phase | should be
no more than 6 months. DMEA will evaluate and select Phase | proposals using the evaluation criteria
contained in paragraph 6.0 of the DoD Solicitation 13.2 preface. Due to limited funding, DMEA reserves
the right to limit awards under any topic and only proposals considered to be of superior quality will be
funded.

If you plan to employ NON-U.S. citizens in the performance of a DMEA SBIR contract, please identify
these individuals in your proposal as specified in Section 5.4.¢(8) of the program solicitation.

It is mandatory that the ENTIRE Technical Volume, DoD Proposal Cover Sheet, Cost Volume and the
Company Commercialization Report are submitted electronically through the DoD SBIR Web site at
http://www.dodsbir.net/submission. If you have any questions or problems with the electronic proposal
submission contact the DoD SBIR Helpdesk at 1-866-724-7457.

This COMPLETE electronic proposal submission includes the submission of the Cover Sheets, Cost
Volume, Company Commercialization Report, the ENTIRE Technical Volume and any appendices via
the DoD Submission site. The DoD proposal submission site http://www.dodsbir.net/submission will lead
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you through the process for submitting your technical proposal and all of the section electronically. Each
of these documents is submitted separately through the Web site. Your proposal submission must be
submitted via the submission site on or before the 6:00 am deadline on 26 June 2013. Proposal
submissions received after the closing date and time will not be considered.

PHASE 11 GUIDELINES

Phase Il is the prototype/demonstration of the technology that was found feasible in Phase I. DMEA
encourages, but does not require, partnership and outside investment as part of discussions with DMEA
sponsors for potential Phase Il efforts.

Phase Il proposals may be submitted for an amount not to exceed $1,000,000.
PHASE Il PROPOSAL SUBMISSION

The Reauthorization of the SBIR/STTR Program has resulted in significant changes to the Phase
I proposal submission process. On December 31, 2011, the President of the United States signed into
law the National Defense Authorization Act for Fiscal Year 2012 (Defense Reauthorization Act), Public
Law 112-81. Section 5001, Division E, of the Defense Reauthorization Act contains the SBIR/STTR
Reauthorization Act of 2011 (SBIR/STTR Reauthorization Act), which extends both the SBIR and STTR
Programs through September 30, 2017.

Phase | awardees may submit a Phase Il proposal without invitation not later than thirty (30)
calendar days following the end of the Phase | contract. The DMEA SBIR Contracting Officer will
provide additional instructions to each of the Phase | awardees before the end of their respective Phase |
contract completion dates.

All Phase 11 proposals must have a complete electronic submission. Complete electronic submission
includes the submission of cover sheets, cost volume, company commercialization report, the entire
technical volume, and any appendices via the DoD submission site (http://www.dodsbir.net/submission).
The DoD proposal submission site will lead you through the process for submitting your technical volume
and all of the sections electronically. Each of these documents is submitted separately through the Web
site. Your proposal must be submitted via the submission site on or before the DMEA-specified deadline
or it will not be considered.

DMEA will evaluate Phase Il proposals based on the Phase Il evaluation criteria listed in paragraph 8.0 of
the solicitation preface.

COST VOLUME GUIDELINES

The on-line cost volume for Phase | and Phase Il proposal submissions must be at a level of detail that
would enable DMEA personnel to determine the purpose, necessity, and reasonability of each cost
element. Provide sufficient information (a through i below) on how funds will be used if the contract is
awarded. Include the itemized cost volume information (a through i below) as an appendix in your
technical proposal. The itemized cost volume information (a through i below) will not count against the
20-page limit.

a. Special Tooling and Test Equipment and Material: The inclusion of equipment and materials

will be carefully reviewed relative to need and appropriateness of the work proposed. The
purchase of special tooling and test equipment must, in the opinion of the Contracting
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Officer, be advantageous to the government and relate directly to the specific effort. They
may include such items as innovative instrumentation and / or automatic test equipment. Title
to property furnished by the Government or acquired with Government funds will be vested
with the DoD Component, unless it is determined that transfer of the title to the contractor
would be more cost effective than recovery of the equipment by the DoD Component.

b. Direct Cost Materials: Justify costs for materials, parts, and supplies with an itemized list
containing types, quantities, price, and where appropriate, purposes.

c. Other Direct Costs: This category of costs includes specialized services such as machining or
milling, special testing or analysis, costs incurred in obtaining temporary use of specialized
equipment. Proposals, which include teased hardware, must provide an adequate lease versus
purchase justification or rationale.

d. Direct Labor: Identify key personnel by name if possible or by labor category if specific
names are not available. The number of hours, labor overhead and / or fringe benefits and
actual hourly rates for each individual are also necessary.

e. Travel: Travel costs must relate to the needs of the project. Break out travel cost by trip, with
the number of travelers, airfare, and per diem. Indicate the destination, duration, and purpose
of each trip.

f. Cost Sharing: Cost sharing is permitted. However, cost sharing is not required, nor will it be
an evaluation factor in the consideration of a proposal.

g. Subcontracts: Involvement of university or other consultants in the planning and /or research
stages of the project may be appropriate. If the offeror intends such involvement, describe the
involvement in detail and include information in the cost proposal. The proposed total of all
consultant fees, facility leases, or usage fees and other subcontract or purchase agreements
may not exceed one-third of the total contract price or cost, unless otherwise approved in
writing by the Contracting Officer. Support subcontract costs with copies of the subcontract
agreements. The supporting agreement documents must adequately describe the work to be
performed (i.e., cost volume). At the very least, a statement of work with a corresponding
detailed cost volume for each planned subcontract must be provided.

h. Consultants: Provide a separate agreement letter for each consultant. The letter should briefly
state what service or assistance will be provided, the number of hours required, and the
hourly rate.

DMEA SBIR PHASE Il ENHANCEMENT PROGRAM
To encourage transition of SBIR into DoD systems, DMEA has a Phase II Enhancement policy. DMEA’s
Phase Il Enhancement program requirements include: up to one year extension of existing Phase 11, and
up to $500,000 matching SBIR funds. Applications are subject to review of the statement of work, the
transition plan, and the availability of funding. DMEA will generally provide the additional Phase Il
Enhancement funds by modifying the Phase Il contract.
PHASE | PROPOSAL SUBMISSION CHECKLIST:
All of the following criteria must be met or your proposal will be REJECTED.

1. Your Technical Volume, the DoD Cover Sheet, the DoD Company Commercialization
Report (required even if your firm has no prior SBIRS), and the Cost Volume have been submitted
electronically through the DoD submission site by 6:00 am ET on 26 June 2013.

2. The Phase | proposal does not exceed $150,000.
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DMEA SBIR 13.2 Topic Index

DMEA132-001 Miniaturized RF over Fiber
DMEA132-002 High Resolution Three-Dimensional Digital Reconstruction of Integrated Circuits
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DMEA SBIR 13.2 Topic Descriptions

DMEA132-001 TITLE: Miniaturized RF over Fiber

TECHNOLOGY AREAS: Sensors, Electronics

The technology within this topic is restricted under the International Traffic in Arms Regulation (ITAR), which
controls the export and import of defense-related material and services. Offerors must disclose any proposed use of
foreign nationals, their country of origin, and what tasks each would accomplish in the statement of work in
accordance with section 5.4.c.(8) of the solicitation.

OBJECTIVE: Design and prototype a capability to use fiber optic cable to simultaneously distribute power (i.e
power over fiber) while providing full duplex information flow. The capability will allow miniature microwave
system components to be distributed over a relatively long distance (i.e. 30 meters or more) via fiber optics. For
example, a processing node (within a microwave system) provides power over fiber optics to a remote RF node that
has a Global Positioning System (GPS) and/or SATCOM capability. The capability would allow for the RF node
GPS to send position information back to the processing node via the fiber optic cable.

DESCRIPTION: Replacing coaxial cables with fiber optic cables for long distance remote installation of antennas
from transmitters is desirable to minimize line losses, improve antenna matching and efficiency, reduce weight,
reduce or eliminate electromagnetic interference (EMI), improve strength and flexibility, and allow easier
deployment. Current RF over fiber optics systems are typically designed to support hardwired capability into ships,
fixed buildings and laboratories. These systems utilize relatively large electronics components for transceivers and
are not optimized for small portable systems. Critical war fighter capabilities utilizing microwave RF systems like
GPS, satellite telephony, and satellite communications are limited to open sky areas. War fighters deployed in
buildings, hardened shelters, and armored vehicles cannot easily deploy antennas (and potentially communication
modules) to remote locations. Fiber optics is ideal for distributed systems due to their light weight, low transmission
loss, and flexibility.

Highly innovative electronics solutions are needed to allow war fighters to create distributed microwave systems
using fiber optics. These devices must be small enough for tactical applications allowing dismounted war fighters to
rapidly distribute GPS and RF communications into buildings, hardened facilities, or vehicles. An ideal solution
would have all power to the transmission/antenna section conducted over the fiber (power-over-fiber). The antenna
section should be tunable to allow the war fighter to connect RF devices of different frequencies (GPS, SATCOM,
etc.). The design must be power frugal for maximum battery life and allow simultaneous connection to multiple RF
devices, sharing a common antenna.

A mixed cable solution will not be considered creative or innovative design.

PHASE I: Conduct research on state of the art solutions for miniaturizing fiber optic transceivers and providing
power-over-fiber. Design and develop an innovative approach to distribute microwave RF devices using fiber optic
cables. Propose a solution and determine the technical capabilities of the proposed design.

PHASE II: Build a prototype system based upon the Phase | design. Identify radios of two separate frequencies for
the prototype (e.g., GPS, SATCOM, GSM). Demonstrate the prototype system in an environment with realistic test
conditions.

PHASE Ill: There may be opportunities for further development of these devices for use in a specific military or
commercial application. During a Phase Il program, the contractor may refine the performance of the design and
produce pre-production quantities for evaluation by the Government.

POTENTIAL DUAL USE APPLICATIONS: The proposed system will be applicable to both commercial and
military RF devices. Potential civilian applications include: GPS time adjusted clocks, cell phone and satellite
phone transceivers for home use, laboratory remoting, and portable communications.

REFERENCES:
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1. Basanskaya, Anna, “Electricity Over Glass,” IEEE Spectrum, Oct 2005.

2. Castello, Richard, J. Fajardo, M. Ryan, and M. Ferguson, “Technical Requirements Document (TRD) for NAVSI
Fiber Optic Antenna Link (FOAL),” Technical Document 3256, Jan. 2012.

3. Crane, Scott, and C. Ekstrom, P. Koppang, and W. Walls, “High-Performance RF Optical Links,” 41th Annual
Precise Time and Time Interval (PTTI) Meeting, Nov 20009.

4. Dickerson, Mike, “Increased Submarine RF Capacity for Sensors and Survellance (RFOF/iPON), Phase-1l Final
Report, 31 Aug 2012.

5. Dickerson, Mike, “RF Over Optical Fiber, Phase-Il Final Report, Sep. 2011.

6. Kanter, Gregory S., and P Kumar, “Advanced Radio Frequency and Optical Connectivity To Support Network-
Centric Operations, Final Report”, FA8650-06-M-4408, Jan. 2007.

KEYWORDS: Power Over Fiber (PoF), fiber optics, RF transceivers, remote antennas

DMEA132-002 TITLE: High Resolution Three-Dimensional Digital Reconstruction of Integrated
Circuits

TECHNOLOGY AREAS: Sensors, Electronics

The technology within this topic is restricted under the International Traffic in Arms Regulation (ITAR), which
controls the export and import of defense-related material and services. Offerors must disclose any proposed use of
foreign nationals, their country of origin, and what tasks each would accomplish in the statement of work in
accordance with section 5.4.c.(8) of the solicitation.

OBJECTIVE: Develop a system for the accurate identification and analysis of semiconductor materials with
integrated, high-resolution imaging capability for the three-dimensional digital reconstruction of integrated circuits
(ICs).

DESCRIPTION: As semiconductor geometries continue to diminish, so too does the applicability of traditional
sample preparation tools. As the thickness of metal layers in modern ICs drops below 100nm, existing mechanical
tools become severely limited by their lack of resolution; mechanical tools are physically limited to middle sub-
micron Z-axis resolution (i.e., greater than 100nm) over an entire IC area; thus, planar material removal results are
unreliable at smaller technology nodes. Available non-mechanical tools (e.g., FIB), on the other hand, are
prohibitively slow due to extremely gradual material removal. Ultrafast laser ablation systems have been
demonstrated to have Z-axis resolution in the 100nm range, but final surface roughness can prohibit detailed
analysis of the underlying circuitry. Therefore, a deep sub-micron resolution processing system with a high
throughput is required for timely, accurate and precise post-silicon analysis of modern ICs. Additionally, handling
and transfer of samples (between processing and imaging apparatuses) significantly contributes to the damage and
contamination of delicate ICs. For this reason, in situ imaging capability is necessary to reduce these hazards and to
increase the overall throughput of the system. Finally, the ability to operate in three dimensions is important
because, as device architecture enters the three-dimensional frontier, the reconstruction of the de-processed IC must
also become three-dimensional to properly represent the functionality of the three-dimensional architecture.

PHASE I: Identify concepts and methods for failure analysis and reverse engineering using tools and techniques for
the identification of semiconductor materials (e.g., Cu, Al, Si, SixOx, SixNx, W, Ti, GaAs) for the purpose of
representing, in three dimensions, the constituent circuits and interconnections. Investigate existing techniques for
the three-dimensional delineation of semiconductor materials within ICs. Perform a study to facilitate the design of
an innovative processing/imaging system. The goal of the innovation is to process, image and digitally reconstruct
(in three dimensions) the constituent features of a modern IC (e.g., interconnect traces, transistor gates, diffusion
regions, vias, contacts) while adhering to the following constraints:
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Z-Axis Resolution: <40nm

- Image Magnification: >20,000x

Image Resolution: >50k (independent) pixels per pm2

- Throughput: >0.025mm3 reconstructed per day (8 hour operator time, 24 hour tool time) @ 50nm Z resolution
- Surface Roughness: <5nm RMS

Deliver a report of research and innovation that presents tradeoffs between the new approach and existing
technology. If any of the above constraints cannot be adhered to, the report must include relevant research and
rationale. Offerors may provide alternative parameters that are both attainable and consistent with the goals
summarized above. The report must also include all generated files (e.g., CAD drawings) and a program plan for
system development.

PHASE II: Based on the aforementioned study and applicable development/innovation, devise a novel approach
and design the processing/imaging system. Determine all design decisions, understanding that implementation of
the system should be in a laboratory environment with typical facility resources (e.g., nitrogen gas, DI water, 110V
or 240V power @ 60Hz) and spatial restrictions. Develop a prototype of the Phase | design and demonstrate its
operation. Re-verify the performance over multiple dissimilar, modern ICs (i.e., 90nm technology node or better)
and develop a test plan to fully characterize the prototype. Test the prototype and deliver the prototype,
characterization results, all generated files (e.g., CAD drawings, test results), operation instructions, and the test plan
to the Government for further testing and verification.

PHASE Ill: There may be opportunities for further development of this system for use in a specific military or
commercial application. During a Phase Il program, offerors may refine the performance of the design and produce
pre-production quantities for evaluation by the Government.

POTENTIAL DUAL USE APPLICATIONS: The High Resolution Three-Dimensional Digital Reconstruction
system would be applicable to both commercial and government semiconductor device research and failure analysis.
Government applications include failure analysis and characterization of advanced semiconductor fabrication
processes. Commercial functions include three-dimensional material analysis for industrial, biological, and
semiconductor applications.

REFERENCES:

1. D. Karnakis, “Ultrafast Laser Nanomachining: Doing More With Less,” Commercial MicroManufacturing,
November 2008.

2. D. Wei, S. Jacobs, S. Modla, S. Zhang, C. Young, R. Cirino, J. Caplan, and K. Czymmek, “High-resolution three-
dimensional reconstruction of a whole yeast cell using focused-ion beam scanning electron microscopy,”
BioTechniques 53:41-48, July 2012.

3. M. Bohr, K. Mistry, “Intel’s Revolutionary 22 nm Transistor Technology,” Intel Press Release
(http://newsroom.intel.com/docs/DOC-2032#overview), May 2011.

4. International Technology Roadmap for Semiconductors, 2007 Edition, Interconnects.
5. T. Hazeldine, K. Duong, “Microsurgery for Microchips,” Materials World 10-12, November 2003
6. Information on the Defense Microelectronics Activity may be found at: http://www.dmea.osd.mil/

KEYWORDS: Failure Analysis, Reverse Engineering, Delayer, Imaging, FIB, Focused lon Beam, Electron
Microscopy, Laser Ablation, Plasma Etch, 3D Reconstruction, Tomography
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