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How did we predict the upsets on these devices? 

Weibull function parameters

Cross-Section
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Solar Minimum - 2009Solar Maximum - 2014

Element abundance effect on Galactic Cosmic Rays flux 
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• The fluxes data was obtained using the ISO standard 15390 
model, which relies on the number of sun spots detected at
Geostationary orbit



Proton flux for Solar minimum (2009) and maximum (2014) 
at the Surface of Mars
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• The fluxes data for the surface of
Mars was produced with the 
detailed Martian Energetic 
Radiation Environment Model 
(dMEREM) developed by LIP for 
the European Space Agency
(ESA);

• This model does a martian
atmosphere propagation of
particles;

• The atmosphere of Mars was
estimated to have a density of 20 
g/cm2.



Aluminium Shielding Effect on Proton flux for Solar minimum (2009)

Surface Orbit
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Shielding Effect at Orbit for Iron and Total Heavy Ions fluxes in LET

Differential Fluxes at 2009 Integral Flux at 2009

• The Stopping Powers are in relation to silicon;
• Stopping Powers depend on the type of shielding material considered.
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Annual events on SEU Monitor during Solar Cycle 24

Orbit – Proton Contribution Surface – Proton Contribution
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Annual events on SEU Monitor during Solar Cycle 24
Orbit – Proton Contribution

Surface – Proton Contribution

Orbit - Heavy Ions Total contribution
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Annual events on possible SRAM-based Monitors
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