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Objectives

« Offer an open test platform with state-of-the-art
facilities to conduct SER measurements compliant
with the new JEDEC JEDS89 (2006) standard

« Combine, In the same location: test facilities and
environment characterization ; research work and
Industrial studies

* Provide a full and confidential access to data and
test teleoperation via a secured network

4

This work : validation of the platform operation
and first measurement campaign
[March-September 2006]
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Project milestones

* Project launched in 2001 by ST (Crolles)
and JB R&D

e Operated by CNRS/L2MP in 2003

* Funded by the European Commission and
French collectivities in 2004

» Advanced project presented during
RADECS 2005 (booth “Astep”) ——

 Fully operational since March 2006

4

First characterization campaign
on ST memories (CMOS 130nm)

+ XILINX “Rosetta” experiment
hosted by ASTEP since March 06
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Location and facilities

e Located on the desert “Plateau du Pic de Bure”,
French Alps (elevation: 2252m)

* Hosted by the Institute for RadioAstronomy at
millimeter wavelengths (IRAM)

Astep building

v

ASTEP, Plateau de Bure, France

Latitude (°N)

Longitude (°E)

Elevation (m)

Atm. depth (g/cr)
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Relative Active Sun low

neutron | Quiet Sun peak
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44.6
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2550

757

5.0

5(‘37:6 Site referenced in the new JEDEC SER Standard
621 <:| JESDS89 (to be officially published — Dec. 2006)




Platform technical description

Ovens (RT-125°C)

L Automatic Test Equipment (ATE)
Platform
RADECS 2006 er in Control PC 1 Po(\i\?erltgtlllgglies
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ATE design, test procedures and software follow the
specifications and requirements of the JESD89 stand

ard.
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ATE detalls
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NK- Rack ( 4)

Motherboard ( 32)

Oven ( 4)

| |

Daughtercard ( 640) Chip(' 1280)
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Platform technical description

Test software

Input parameters

Test procedure

* Data writing (32 bits) with selected pattern

* For each memory point, Writing and rereading with data
control

« If data correct, go test the next memory point
* If data state not correct, try to reread twice the data

* If data correct after rereading, error identified as
"Transient Soft Error"

« |f data still not correct, test twice to rewrite and to reread.

* If control valid after rewriting and rereading, error identified
as "Static Soft Error"

« If control not valid after rewriting and rereading, error
identified as "Single-Event Hard Error"

Error list and details
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e Continuous current monitoring ___ for latchup or micro-latchup detection

» Automatic disconnect _ (can be reinitialized) of daughter boards in case
of abnormal current increase (adjustable current th reshold)
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ASTEP main control PC
European (internet firewall, weather

Platform monitoring, control webcam...)
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XILINX “Rosetta”
Experiment 5 i
hosted by ASTEP ooy “

8XILINX@ i____:""""""""“"“::..:: .,

...............................

ASTEP

System-SER \

---------------------------------------------------------------------------------------------------------------



First results for CMOS 130nm

« SRAM test vehicle designed and manufactured by

European STMicroelectronics in CMOS 130 nm
Platform

* Fully characterized and simulated testchip :
RADECS 2006 alphas (ST and L2MP with Am 241)

.| EZ - neutrons (ST at Triumf & Los Alamos)

TCAD (ST with Synopsys tool suite)
SER Simulation (ST with proprietary codes)

-

Bitcell area = 2.05 um 2 /
4 Mbits cut under test x 1200 =

4.8 GBits
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44 fails
including

38 SEU
3 MCU(2) %

‘physically
adjacent
bit cells in
all cases

First results for CMOS 130nm

Cumulative fail number vs. time
Nominal test conditions (Vpp = 1.2V, RT, checkerboard)
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Estimated real-life SER vs. time

European
Nominal test conditions (Vn = 1.2V, RT, checkerboard
Platform DD
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First results for CMOS 130nm

Experimental result consistency

Nominal test conditions (Vpp = 1.2V, RT, checkerboard)

Statistics on 44 fails
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Real-life vs. accelerated SER

European _ N
Nominal test conditions (Vp = 1.2V, RT, checkerboard)
Platform
1200
RADECS 2006 I
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* Real-life SER data must be corrected from the contr  ibution of aphas
» Excellent agreement between ASER and corrected Real -life SER
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Real-life vs. simulated SER

European

Platform
SER simulation results

(ST proprietary SER simulator described in
P.Roche et al. IEEE TNS 50, p2046-2054, Dec 2003)
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* Real-time SER & Monte-Carlo simulations agree withi  n 10%
» Real-time SER data demonstrate a consistent Poisson lan behavior




Perspectives for CMOS 130nm

European * Further compare ASER and real-life SER results
Platform In terms of supply bias , test pattern and temperature

dependencies
RADECS 2006

-l g-  Automatic test equipment already validated for SER
measurements from RT to 125T (Ovens)

|
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ASER results available
Statistics on several samples and
measurement runs (Triumf)



Perspectives for CMOS 65nm

European STMicroelectronics (Crolles), with its partners NXP &
Platform ‘ FREESCALE, is envisaging to test a new 65nm circuit at

Al /STEP early 2007

RADECS 2006 NXP& FREESCALE, formerly PHILIPS & MOTOROLA, are pa rt of the

The next candidate circuit would be the Alliance
Crolles2 CMOSG65 test vehicle for Library
gualification & process monitoring

Alliance Crolles2 R&D & manufacturing plant (300mm wafers)

The testchip contains 8.5 Mb of Single Port SRAM
(0.525 pm?) already extensively tested with
neutrons (Los Alamos) & alphas (ST-Crolles) —_—

4

8.5 Gbits of 65nm SRAMs at ASTEP in Q1’2007
(to be officially announced by the Alliance)



