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What is New?

• LANSCE data for Virtex 5 (65 nm)
• Rosetta News:

– More atmospheric data for VII, VII Pro, S3, V4, V5!
– Almost one year “in the ground” at Rustrel with zero 

measured alpha upsets
– XC5VLX110 arrays operating in France

• Beam News:
– Re-activation of 3S1500 210Po
– More neutron beam facilities evaluated
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Virtex 5 at LANSCE

• After three recent visits
– Configuration: 6.16E-15
– BRAM: 3.83E-14

• V5 cross sections with respect to V4:
– Configuration: x 2.34 smaller
– BRAM: x 1.17 larger

• Using V4 Rosetta to predict V5 upset rates
– Configuration: 31 FIT/Mb
– BRAM: 52 FIT/Mb
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V5 Rosetta Arrays

• On-line in San Jose, 400 units >150,000 
operating hours, 1 config hit, 1 BRAM hit 

• All V5 arrays off to France, some to Rustrel, 
others to the mountain tops

• No plans to populate the White Mountain site as it 
is effectively off line
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The Rosetta (SEU) Stone
Node Family LANSCE/Config LANSCE/BRAM Rosetta/Config(1) Rosetta/BRAM(1) 
250nm Virtex 9.90E-15 9.90E-15 158 FIT/Mb 158 FIT/Mb
180nm Virtex E 1.12E-14 1.12E-15 179 FIT/Mb 179 FIT/Mb
150nm Virtex II 2.50E-14 2.64E-14 399 FIT/Mb 376 FIT/Mb
130nm Virtex II Pro/Pro-X 2.74E-14 3.91E-14 389 FIT/Mb 628 FIT/Mb
90nm Spartan 3 2.40E-14 3.48E-14           174 FIT/Mb 585 FIT/Mb
90nm Spartan 3E/3A 1.31E-14 2.73E-14             96 FIT/Mb 459 FIT/Mb
90nm Virtex 4 1.55E-14 2.74E-14             99 FIT/Mb 111 FIT/Mb
65nm Virtex 5 6.67E-15 3.96E-14 43 FIT/Mb 160 FIT/Mb

Notes:
Error estimates for each Rosetta measurement:
150nm +/- 9.3%, 130nm +/- 12.4%, 90nm S3 -67% +134%, 90 nm S3E -90% +150%,  90nm V4 -

38% +51%, 65nm -50% +75%, 65nm data from LANSCE
95% confidence interval
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Rustrel

• Underground facility now ready for new arrays
• Two arrays of 100 each 2VP50

– Configuration: ~ 59 FIT/Mb (1 upsets)
– BRAM: <187 FIT/Mb (0 upsets)
– Effectively, there is no alpha source in these parts
– One year of data

• Virtex 5 went to Rustrel  6 months ago (6-11-
2007), currently zero upsets
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Mostly Mountains

• With a “0” reference, no longer need sea level
• All experiments are moving to “high places”
• Longmont, Colorado (three arrays)
• Albuquerque, New Mexico (three arrays)
• Mauna Kea, Hawaii (three arrays)
• Pic du Bure, France (two arrays 2VP50)
• Pic du Midi, France (TBD)
• Aiguille du Midi, France (TBD)
• White Mountain, California has no power (off-line)
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Simulation News

• Much work is occurring in this area:
– L2MP (France)
– Sandia Labs
– Vanderbilt

• No good correlation at this time
• Have three test chips with data to study:

– 90nm
– 65nm
– 45nm
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Beam News

– A Xilinx customer made extensive tests of Virtex II (for 
beam calibration) and evaluated Virtex 4 at the TSL 
facility in Sweden

– ISIS facility tested Virtex II to evaluate this site
– We now have consistent results on Virtex II for

• LANSCE
• TRIUMF
• TSL
• ISIS

– Po-210 re-activation experiment was successful at the 
LANSCE site
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LANSCE

• All visits, Six 2V6000’s per visit as calibration of  
beam metrology and energy distribution
– Configuration:  2.57E-14
– BRAM: 2.78E-14

• Variation from visit to visit
– -9%, +4% (all sources of errors)

• IRoC/Actel Test of 2V6000 (one part, one visit)
– Configuration: 4.2E-14 (-26%, +30%)
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TRIUMF

• Extremely difficult to use as only one part may be 
irradiated at a time

• Energy Spectrum unique
• Decision is “do not use”

– Today’s technology is too robust
– Need to test large numbers of arrays
– Statistical significance of data required
– Beam calibrator will be required in next JESD89
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Customer’s tests at TSL

• Data collected at 20 MeV, 50 MeV, 100 MeV, 180 MeV 
(quasi-monoenergetic)

• Allowed for the determination of needed Qcrit for ICDES
• “Calibrated” TSL quasi-monoenergetic beam methods 

against LANSCE white source
• 20, 50, 100, 180 MeV + “weighting factors”

• Configuration: 2.41E-14 to 4.97E-14
• Use of complex weighting results in variance
• Difficult to compare results (Xilinx’ opinion)
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ISIS

• One Visit, with ‘golden’ 2V6000s
– Configuration: 2.57E-14*
– BRAM: 2.54E-14*
– +/-5% from number of events
– +/-2.5% Flux error
* “Calibration Factor” used to compare with LANSCE

• Shows great promise as a test facility due to superior 
metrology – need more data

• Additional runs with 65 and 90 nm product underway as 
well as with Virtex II ‘calibrators’ in progress

• Supporting ISIS in request to expand exposure facility
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Re-activation of 210Po @ LANSCE
• 3S1500 parts suspected of having 210Po contamination
• ‘Classic’ 138.4 day ½ life signature
• Irradiated at LANSCE: 12.81E10 neutrons
• 95% confidence interval

– Configuration: 495 to 7144 FIT/Mb
• Un-irradiated 3S1500 (same 95% c.i.)

– Configuration: 35 to 199 FIT/Mb
• 210Po was (is) present in this lot
• Looking for potential cause(s)
• Increase of ~20 X in FIT rate…decreasing by ½ every 

138.4 days
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Beam Testing Conclusions
• Identical setups, results are +/-20% (or worse)

• Still must do atmospheric testing as calibrator

• Must do alpha package testing, alpha rates too low to be 
differentiated by altitude data

• 210Po source audits (air ionizers) should not be used in any 
wafer fab or assembly facility

• 210Po fab audit for Fab2 complete, Fab1 in progress
– Phosphoric acids used Fab1 have been implicated as 

probable 210Po source
– Fab1 using same acids supplier as Fab2 for last two years
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Atmospheric Neutron 
Testing Sites in use 

by Xilinx
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San Jose

One of 8 arrays in San Jose
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Satellite View, XSJ
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Albuquerque, NM

One of three 
arrays in 
Albuquerque
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Satellite View, XNM

Three arrays:

2V6000

XC4VLX25

XC4VLX60
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Longmont, Colorado

Xilinx

3100 Logic Dr.

Longmont, Co

Three arrays:

XC4VLX60

2-XC4VLX25
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White Mountain

The three arrays at White Mountain, recently removed
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Satellite View, WMRC

Off-line:

Lost power 
cable to 
summit for 
web radio link 

Summit:

Radio to 
Bishop, 
California

Nevada 
desert

Arrays 
were here:
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Mauna Kea

One array of 100  90nm Spartan 3 parts
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Satellite View, MK

Arrays:

3S1500

2V6000

XC4VLX60
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L2MP

Two arrays at the University in Marseille
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Satellite View, L2MP
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• Laboratory for Materials and Microelectronics of Provence (L2MP)
• Joint Research Unit CNRS/Universities implanted in Marseille and Toulon
• 2 departments: Nanosciences, Microelectronics & Nanoelectronics
• Staff: 210 (including 90 PhD and post-docs)
• Research activities: 

““microelectronics and nanotechnologies, including modeling, desigmicroelectronics and nanotechnologies, including modeling, design, architecture, n, architecture, 
processes, materials and their processes, materials and their physicophysico--chemical propertieschemical properties””

www.l2mp.frwww.l2mp.fr
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Pic de Bure

As part of ASTEP, there are two arrays here
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Satellite View, Pic de Bure

Building
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ASTEP
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Pic du Midi

Arrays at 
base of 
antenna 
building:

TBD
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Aiguille du Midi

Arrays:

TBD
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Rustrel

At 550 meters below the peak of the mountain overhead, this is a
reference “0” activity site for testing for alphas in packaging on two arrays

Email:  christophe.sudre@inseet.com for site details

http://www.inseet.com/home/index.html
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Satellite View, Rustrel

Entrance & 
Parking 
Lot
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Xilinx would like to thank:

• This work has benefited from the use of the Los Alamos Neutron Science 
Center at the Los Alamos National Laboratory.  This facility is funded by the US 
Department of Energy under Contract W-7405-ENG-36.

• California Institute of Technology Sub millimeter Observatory at Mauna Kea, 
Hawaii operated by California Institute of Technology (CALTECH)

• White Mountain Research Station at White Mountain, California operated by the 
University of California Office of Research in San Diego, California.

• The ICDES staff of the APD, Xilinx, San Jose for their hard work and creative 
design solutions.

• ASTEP and our hosts:  Prof. Jean-Luc Autran, Karine Castellani, L2MP, 
Marseille

• INSEET:  Christophe Sudre, Rustrel, and our host: Prof. Georges Waysand, 
Université de Nice Sophia-Antipolis

• University of Toulouse and Pic du Midi
• University of Nice and Aiguille du Midi


