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The FPGA Mission 
Assurance Center

• A consortium of:
– Air Force Research Lab
– University of New Mexico
– Sandia National Lab
– Los Alamos National Lab
– Xilinx, Inc.
– SES

• Funded by a combination of Air Force Research Lab, Congress 
and Sandia National Lab

• Intended to provide assistance to the military/aerospace 
community for successful use of FPGAs

• We are at your service



To Quote Tim Gallagher

“We shouldn’t just BUILD GATES!BILL GATES!



Why Should We Care?

• Because FPGAs offer one of our best 
hopes to revitalize the space industry



Our Entire Society and Economy are 
Linked to Success in Space
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What we do in Space?

• Weather
• Communications
• Intelligence
• Science about space
• Science about earth
• Navigation
• Limited missile defense

40
Years
Ago

20
Years
Ago Now



Key Government Findings
Similar Results

• Space is vulnerable
and insecure

• Ambiguous 
leadership

• Limited advocacy
• Insufficient space 

communications
• Too much duplication

Many Studies

• 1999 Rumsfeld Commission
• 2003 Young Panel
• 2004 Young Panel
• 2006 NSPD 49
• 2006 China Space NIE
• 2007 Allard Panel
• 2007 POTUS Memo
• 2008 Congressional  

Direction on MFP
• 2008 PDM II Study
• 2008 Space NIE



Some Well Known Opinions/Factoids
“Better, Faster, Cheaper” (?)

And industry must also deliver what they promise; Industry scans the federal budget 
and spots a program costed at, say, 100 M$. How does industry think? Well, let’s quote 
60 M$, win the contract and then recoup the remaining 40 M$ on changes! These old 
habits have to disappear!

One question Goldin did not answer was why the ISS has had an extraordinary record of 
cost overruns dating back to its origins as Space Station Freedom in the mid-1980s, when 
it carried a $8 billion price tag.
http://spaceflightnow.com/news/n0104/05goldin/ 

1992

2001

Recent
NPOESS Nunn-McCurdy investigations:  $3B overrun on a $6.8B program launching in 2013!
http://www.fcw.com/online/news/94882-1.html#

http://en.wikipedia.org/wiki/NPOESS
SBIRS -- 3 Nunn-McCurdy reviews:  Cost growth from $2B to $9.9B!
http://www.space.com/spacenews/archive05/Sbirs_031405.html

http://www.avtec.com/layout/set/print/content/view/full/306 

BETTER, FASTER, CHEAPER

NOT ALWAYS SUCCESSFUL…

AND KEEPS GETTING 
SLOWER & COSTLIER!



Where do we stand?

• Relevant? Certainly
• Improving? Certainly
• Costly? Certainly

But are we:
• “New” enough to excite high interest?
• Cost effective enough relative to our rate of 

improvement?
• Finding new things to do that are also relevant?



One Way to be More Relevant

• Lean
• Value-added
• Outside-the-

box
• Focused
• Accelerated
• Empowered
• Customer-

oriented

• Machine-to-
machine

• Six-sigma
• ISO 9000 

certified
• Networked
• B-to-B
• Leveraged
• Web-based

• Value stream
• Core 

competency
• Architecture
• Portal
• Workflow
• Motion
• Center of 

Excellence

Talk like those slick 
guys from Marketing!

http://www.squidoo.com/valdes



How Do We “Break the 
Mold” and Foster Growth?

• Find something ideally 
relevant

• Cut cost and improve the 
cost/benefit ratio

• Keep trying new things
http://karenrippleffect.blogspot.com/2007/10/mold-as-art.html

All are aided by reducing barriers
• Cost / Resource Access

• Decision inertia

• Regulation



Google’s Approach To 
Fostering Innovation

• Teams not larger than 4-5
• Employees encouraged (required) to 

“steal” 20% of their time
– Work on ideas of their own
– Free from management decision-making

• Acceptance of high failure rates on new 
ideas

Source:  Charles Beames NWC Thesis, 2008



Productivity, Individual Contribution and 
Living Outside the Box

• Soviet Days:

http://dailylife.greenwood.com/teache
r/lesson.asp?id=DLO_E_TE_L03

http://filebox.vt.edu/use
rs/efalwell/sovietprop/st
alin3.html

Approved Solution:
Collective Farms
95% of arable land
< 50% of gross agricultural output

Out-of-theBox Solution:
Private Garden Plots
5% of arable land
> 50% of gross agricultural output



Out-of-the-box at Home
Approved Solution:
Newest/cheapest type-certified jet

Seats: 6
Cost: ~1.3 - 2.1M
Speed: ~400 mph
Efficiency: ~8 mpg

Out-of-the-Box Solution:
Homebuilt (amateur) 4-place

Seats: 4
Cost: ~200-400K
Speed: ~380 mph
Efficiency: ~25 mpg

http://gulfstreamresale.com/p2index.php?id=77 http://www.lancair.com/Main/secondary_page_images/ivp_lrg.jpg



Big contributions can come from 
seemingly laughable beginnings 

Cheap airplanes
Built in garages
Led to …

• Ballistic recovery systems
• Winglets
• Affordable aircraft 

composite manufacture
• Much lighter weight 

aircraft engines
• Aviation-safe electronic 

ignition
• Even private “spacecraft”!
http://www.eaa.org/news/2008/2008-08-29_ab3.asp

http://en.wikipedia.org/wiki/Pietenpol_Air_Camper

http://www.scaled.com/projects/tierone/gallery/X-Prize_1/XPrize_X1_0188

http://www.youngeagles.org/photos/gallery.asp?action=viewimage&ca
tegoryid=17&text=&imageid=1124&box=&shownew=

http://www.aero-
news.net/news/genav.cfm?ContentBlockID=8ff5714f-6c12-
4057-adbd-12e8e1ad4168&Dynamic=1



http://www.l-
3com.com/products-
services/productserv
ice.aspx?id=296&ty
pe=d

Improving Space Value
“Accelerated, 
B-to-B
value stream!”

Cut Launch Cost Make Better Use of Launch Capacity

http://www.space-
travel.com/reports/Air_Force_Approves_SpaceX_To_O
perate_On_Cape_Canaveral_Launch_Site_999.html

http://www.responsivespace.com/Papers/RS3%5CSESSION%2
0PAPERS%5CSESSION%205%5C5001-
LYKE%20&%20FRONTERHOUSE%5C5001P.pdf. 

Standardize 
& Optimize

http://www.broadreachengi
neering.com/casi.html

http://www.dodsb
ir.net/SuccessSto
ries/SEAKR.htm

Miniaturize

http://www.responsivespace.com/Papers/RS3%5CSESSION PAPERS%5CSESSION 5%5C5001-LYKE & FRONTERHOUSE%5C5001P.pdf
http://www.responsivespace.com/Papers/RS3%5CSESSION PAPERS%5CSESSION 5%5C5001-LYKE & FRONTERHOUSE%5C5001P.pdf
http://www.responsivespace.com/Papers/RS3%5CSESSION PAPERS%5CSESSION 5%5C5001-LYKE & FRONTERHOUSE%5C5001P.pdf
http://www.responsivespace.com/Papers/RS3%5CSESSION PAPERS%5CSESSION 5%5C5001-LYKE & FRONTERHOUSE%5C5001P.pdf


Why FPGAs Are Highly Appealing

• Hardware easier (quicker, cheaper) to 
design/test for space qualification

• They are reconfigurable
– Reuse

• They are reconfigurable
– Don’t require repeated hardware qualification



We Are Not Alone In 
Recognizing This

2008 FPGA Survey

• EE Times
- and -
• FPGA Mission Assurance Center

• Survey conducted by Wilson 
Research



Survey Specifics
• Follow-on to Prior Survey (2006)
• Sought input from the EDA 

community across application 
areas/industries

• Primarily U.S.
• So far, over 400 responses



Key Finding:  Talent is Available but Not 
Easy to Find and Prepare

• Over 70% reported some difficulty recruiting
• We’re not doing much to prepare new hires



Write-in Awards!

• Wish Upon A Star Award

How do you get good designers?
“By wishing rilly rilly hard!”

• Preparation H Award

What do you do to prepare your 
designers?

“Nothing, they come ill prepared
and stay that way”

http://images.search.yahoo.com/images/view?back=http%3A%2F%2Fimages.search.yahoo.com%2Fsearch%2Fimages%3Fp%3Dwish%2Bupon%2Ba%2Bstar%26ei%3DUTF-
8%26fr%3Dyfp-t-501%26xargs%3D0%26pstart%3D1%26b%3D21%26ni%3D20&w=250&h=250&imgurl=www.embroidables.com%2FEmbroidery-Design%2FEmbroidery-
Designs%2FWish-Upon-a-Star-Embroidery-Design-
690.jpg&rurl=http%3A%2F%2Fwww.embroidables.com%2Fstore.php%3Fpage%3Dformat%26amp%3Bitem%3D690&size=11.8kB&name=Wish-Upon-a-Star-Embroidery-
Design-690.jpg&p=wish+upon+a+star&type=JPG&oid=019b806d4dc77e10&no=31&tt=15,852&sigr=11us6esab&sigi=134bvbv73&sigb=13h01jlpc

http://www.flickr.com/photos/8341340@N05/2385545576/



Schedules
• Quick starts
• “Fair” schedule adherence  … but …
• Serious impacts when schedules fail



Management Issues

• Very few managers with relevant background
• Challenges with complexity, skilled designers



Write-in Awards!

• Wannabe Author Award

Why do your projects not finish 
on time?

“I could write a book, but
I’d get in trouble for doing
that.” http://www.flickr.com/photos/dnhoshor/129815468/



Impression of Industry is 
Generally Favorable



Key Finding:  Complex System-on-a-
Chip Design is Now Very Common

• “Most” use soft cores



Write-in Awards!

• Einstein Award

What best describes your 
organization’s use of FPGAs?

“Have no clue”

Or as Einstein said:
“If we knew what it was we were 
doing, it wouldn’t be research.”



Key Finding:  Mil/Aero is a Large Portion of 
FPGA Community

• General Trend:  ~25% or more of Reconfigurable EDA engineers surveyed seek:
– Aerospace applications
– High-rel or rad-hard/tolerant components
– SEU or other radiation effect mitigation



SEU Immunity / Scrubbing are Important 
to a Considerable Industry Segment



Write-in Awards!

• “Customer-Oriented Six-Sigma 
Center of Excellence” Award

What Could FMAC do to best 
help you?

“Quit sending out 12-minute 
surveys that take 1-1/2
hours”

http://www.flickr.com/photos/pixxiestails/266397380/



FMAC’s Highest Priority – Education To 
Ensure Qualified Designers!

• University-Level Programs

• Community College Outreach

• Industrial Outreach
• Professor Workshops
• High School Outreach

http://www.lsu.edu/
http://www.cnm.edu/
http://www.centralaz.edu/x15.xml


Efforts to Merge FPGAs on Small Satellites

• Working to develop 
CubeSat constellation for 
space weather research 
utilizing Virtex-5 SIRF 
FPGA

• Collaboration between 
UNM, NM Tech, AFRL, 
Los Alamos

http://images.google.com/imgres?imgurl=http://www.basicx.com/custapps/cubesat.jpg&imgrefurl=http://www.basicx.com/custapps/custapps.htm&h=216&w=244&sz=16&hl=en&start=17&um=1&tbnid=YXumlRlhGXjG9M:&tbnh=97&tbnw=110&prev=/images%3Fq%3Dcubesat%26um%3D1%26hl%3Den%26sa%3DN
http://images.google.com/imgres?imgurl=http://www.czcube.cz/docs/Image/050910c.jpg&imgrefurl=http://www.czcube.cz/&h=600&w=800&sz=49&hl=en&start=1&um=1&tbnid=B0e_tO4zeeYuJM:&tbnh=107&tbnw=143&prev=/images%3Fq%3Dcubesat%26um%3D1%26hl%3Den%26sa%3DN
http://images.google.com/imgres?imgurl=http://cubesat.atl.calpoly.edu/media/Developer%2520Content/Pumpkin/cubesat_kit_family_3U2U1U.jpg&imgrefurl=http://cubesat.atl.calpoly.edu/pages/suppliers/pumpkin-inc..php&h=540&w=800&sz=220&hl=en&start=9&um=1&tbnid=W8cz5KbopPFrOM:&tbnh=97&tbnw=143&prev=/images%3Fq%3Dcubesat%26um%3D1%26hl%3Den%26sa%3DN


Test & Validation Processes for Aerospace 
and Defense Applications of FPGAs 

• Los Alamos efforts in 
characterization of single 
event sensitivity, MBU, SEFI 
analyses.

• Sandia/UNM collaboration on 
the Materials on the 
International Space Station 
Experiment (MISSE) Project.  



FMAC is At Your Service
Visit us at:

• www.fpgamac.com

Or join us at:

FPGA Mission Assurance Center
2350 Alamo Ave., SE
Albuquerque, NM  87106-3202
505-242-0339

http://www.fpgamac.com/
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