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UNIVERSITY OF CALIFORNIA, LOS ANGELES , UCLA
 
BERKELEY ' DAVIS - IRVINE - LOS ANGELES 'MERCED- RIVERSIDE - SAN DIEGO - SAN FRANCISCO SANTA BARBARA - SANTA CRUZ
  

OFFICE OF CONTRACT AND GRANT ADMINISTRATION
BOX 951406

11000 KINROSS‘ SUITE 102
LOS ANGELES, CALIFORNIA 90095—1406

PHONE: (310) 794-0102
FAX: (310) 7940631

www,vcsoarch.ucla edu/ocga

August 5, 2010

DARPA/TCTO
ATTN: DARPA—BAA—lO—78

3701 N. Fairfax Drive

Arlington, VA 22203—1714

The Regents ofthe University of California, Los Angeles, is pleased to submit the following proposal in
response to solicitation DARPA-BAA—10~78.

Title: “Energy-Efficient Butterfly FPGA Hardware and Programming Tools.”

Requested Period of Performance: September 15, 2010 — September 14, 2013

Amount Requested: $2,374,111

Principal Investigator: Dr. Dej an Markovic
Department of Electrical Engineering

dejan@ee.ucla.edu
310-825-8656

This application is being submitted in contemplation of an agreement containing mutually agreeable terms and
conditions applicable to educational institutions conducting unclassified fundamental research.

Since UCLA is a public/State institution, open dissemination of research results and information, commitment

to students, accessibility for research purposes, and legal integrity and consistency are part ofthe University’s

Principles/Policy. The University does not discriminate and impose restrictions on any individual as a result of
their nationalities.

if an award is made, please be advised that ifit is funded by budget category 6.3(Advanced Research) and is
considered Non—fundamental research, we will not be able to accept the award due to publication restrictions.

Your favorable consideration ofthis proposal would be appreciated. Technical questions should be directed to
Dr. Markovic. Administrative and contractual questions, should be directed to me at (310) 794—0155 or via

email atizlllfcézsseamhatmac‘du.
Sincerely,

Mat/w

Julia Zhu

Senior Grant Analyst
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Executive Summary 

UCLA offers to perform research on a revolutionary new FPGA technology consisting of FPGA 

hardware and supporting mapping tools.  We will design, fabricate, and test hierarchical FPGA 

interconnect network to demonstrate FPGA technology that is 15x more energy-efficient than 

existing FPGAs.  The new interconnect architecture allows for significant reduction in the 

number of switch points, buffers, and wire length in comparison to standard 2D-mesh 

architecture used by existing FPGAs.  The proposed technology is a radical departure from 2D-

mesh design, which for N logic blocks has complexity O(N
2
), incomplete and heuristic routing.  

The proposed technology has only O(N·log2N) complexity, complete and fully deterministic 

routing. The proposed technology has significant benefits: 15x lower power, 3x lower area, 2x 

higher performance compared to existing FPGA technology.  The new FPGA technology will be 

used to demonstrate HPC benchmarks with a 15x higher power efficiency for DOD and 

commercial users. The PI has established interactions with industrial partners that will lead to the 

transition of ideas into the commercial space. 
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Section II - Technical Details 

2.1. PowerPoint Summary Chart 
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