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Philosophy

» Top level Framework. (CODES)

— Environment radiation thru device geometry
— Device response functioning

« mCODES

« sCODES
— From input spectra to SEE rates

o microscopic approach (mCODES)|f
— inputs: ion test data, device details
— use of microsdosimetry to fit SV

« statistical approach (sCODES)
— Weibull/Bendel Methods
— Rpp or input SVFIT SV shape
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Particle Source and Geometry
Pre-Processor

GUI Comimand macro file:
: fopsf
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man d inputs frunf
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CODES
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Microscopic CODES Module

(mCODES)

Farticle spectra
Yendor Techinic of special distribution
information

Efficiency Matrix

Farticle spectra Mote: This possibility is
Reconstructed COLES created and Library will
SEE cross-section R adiation dose S be incremented in time
curve (IF web Rate prediction Librar
page) Y
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Statistical CODES Module

(sCODES)

Vendor Technical special distribution Test data:

information Ion cocktail
Cross-section

curve

Device response
functioning best
fit parameters

Particle N Note: This possibility is
spectra Degradation CODES created and Library will
(I/Fweb rate Device be incremented in time

page) prediction

Library
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Top Level Framework

_ L —
SYVTFIT Weibull/Bendel

based on User input

application
TAaramerers

csv data files

Output
Energy Deposition @ SV
append SV shape best fit, SEE rate

‘ Device library




CYBER .
CODES framework

Prediction of Single Event Effects in EEE devices

Environment
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Device Geometry
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Pre-Processor

6.3 PRE-PROCESSOR External System |\

GEANT4

6.3.1 Create a packaging
description with density
calculator

KSystem>>

6.3.2 Create GEANT4
input Ul commands

6.3.3 Create
GEANT4 run scripts

sCODE <<System>>

TEC-QEC final Presentation Day

29/03/2011 ESTEC




Language, protocols and methods

In order to provide an independent operation system user interface,
CODES UI models are developed using html, java script and php.
Sitting on a php server for deployment of the UL.

Users are able to interact with UT via HTTP by using any modern
browser.

Advantages
no need to distribute a client application

all access/restrictions to the framework are maintained in the server
itself, having no need to duplicate users credentials or authorizations.

Output serialized from the pre-processor into html tags, users will
receive this data in the form of a text file with csv formatting.
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SV-FIT fundamentals

Atmel AT60142F 3.3 V 512K8 SRAM - Heavy Ion SEU Results

Modular iterative tool 1 E-06
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Critical energy Loss

Sensitivity threshold

« determined by the smallest perturbation (charge collection) that
induces a detectable error on the output of the device.

Called critical charge, Qc, or when expressed in unit of energy is
defined as critical energy loss, Ec.

It is given by the integration of the energy transferred from the
incoming ion to the target along its track, x:

Atmel AT60142F 3.3 V 512K8 SRAM - Heavy Ion SEU Results

1] 10 20 40 50
Ton LET - MeV/(mg/cm?)
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SEU Cross-section input

The experimental SEU cross-section curve shall be interfaced with SVFIT
code.

The cross-section of the first ion is assumed to give the threshold

Number of events(depE > E,)
Number of generated events

Into the code is converted into the expectgauh

i Number f'o' nerat
F(LET, ) = g°¥imenal (| ET ). umbe f)_ generated e_vents
Sensitive Area perBit

o(LET,) = - Sensitive Area perBit = o®**"™"™ (LET,)

Critical energy is computed at RunAction level

« searching in the energy deposited histogra§
0.1 0.2 0.3 04 05 06 0.7 0.8 0.9 1
the number of events equals the frequency Evcrgy deposedin§V [MeY) b
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ISSI61 TDM @ Proba IT: rpp
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——rpp LET of 1.7
rpp LET of 2.3
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Reference SEU Monitor: trp
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Very good fit up to
the Knee:

— trapesoidal SV
(trp)

Under estimation ¢ Exp Cross-section
of non saturated = RPP XS

data
+ TRP XS

50 60 70
LET [MeV.cm’/mg]
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High LET XS increment

Analysis of the of Difusion ratio vs LET
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Area increment above LET knee

Converted in units of Length | 1
re ™" = |=|o(LET)- o, (LET =30MeVem? /mg)|-10*[zm /bit]
T

This models the transversal area
'ncremen-r due 1-0 MBUS Taotal =% transversal area

______""--‘__“ Increasing LET [Med'cm2img]

To be included in a later version of
CODES
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Helium

Protons
Neutrons

Device geometry
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Conclusions

CODES is a modular tool capable of predicting SEE rates for devices under different
radiation environment conditions

This predictions are based on microdosimetry in the device and analysis of energy
loss thru the Sensitive Volume

Allows a best fit of the SV shape, dimensions and sensitivity threshold

A web based interface with a pre-processor is being implemented and will be ready
for tests by end of July

It has so far proved to be suitable as an Engineering framework

All modules have been tested independently and are capable of fulfilling their
requirements
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Further work

Before end 2011
Finalize and test web based interface and pre-processor
Final upgrade of the modules
Optimization
Test top level interface

Verify predictions with real in-flight data

Tests for SEL have been made, however the best solution need to be frozen and
implemented

Future implementation of the diffusion model

Expand the tool for other damage mechanisms
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