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What is CODES? 2 

CODES – COmponent DEgradation Simulation tool 
 
 CODES framework is a web-based interface for simulating SEE based on Geant4 

 
 CODES enables an  effective modelling of Component Sensitive Volume and of SEE threshold 

energy with Geant4 
 
 CODES computes device response to  radiation input spectra 
 
  CODES framework is composed by 2 GEANT4-based applications:  

 
• SVFIT  : Modeling of Effective SV and threshold energy based on Real Data  
• EnvModel  : Simulation of SEE using specific environment and effective SV from SVfit or Weibull 

 
 CODES has the potentiality to keep a device library to be incremented by user cases 

 
 CODES output is sent to the Users by email –> CODES User register in next version 



CODES Model Framework 
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sCODES 
 

Weibull parameterization 
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threshold energy  

from SVFIT 
 

CODES OUTPUT 
 

SEE rate  
LET distribution in SV  

Geant4 
Env 
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CODES INPUT 

 
 
 
 
 
 
 

 

SVFit Output Source particle 
spectra 



SVFit 
Sensitive Volume Fit 

 SVFIT is the CODES GEANT4-based module 
that fits device sensitive volume, shape 
and dimensions, to reproduce the 
experimental SEE x-section curve and 
output the correspondent computation 
accuracy. 

 The sensitive volume shape can vary from 
a rectangle parallelepiped to a polycone 
with varying  transverse radius and depth. 
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SVFit Model 5 

SVFit OUTPUT 
 
SV depth (for guideline geometry) 
Threshold Energy 

Geant4 
SVFit 

 
 

SVFit INPUT 
 
 
 
 
 
 
 

 

Geometry Guidelines 
• SV tentative shape 
• SV dimensions 
• non-active regions  
• Shielding 

Test beam Data  
 
SEE x-section vs. LET 
3 to 5 ions 

Library 
 
EEE component 
SEE x-section 
 

Accuracy 
calculation  



SVfit 
 The minimum input configuration required to run SVFIT: 

  is the description of the experimental ion cocktails (with 3 to 5 ions), with 
experimental cross-sections  

  reasonable guideline dimensions for the device active region represented by a 
block of silicon.   

 

 

 

 

 

 

 

 The SVfit output can be kept for future reference in a SEE sensitivity device library. 
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Svfit output 8 



Environment Model 

 CODES Environment Module is used for the computation of degradation 
rates.  

 The Environment Module enables the simulation of the effect of space 
radiation spectra on the device. 

 The Environment model takes as inputs: 
 Source Particle Spectra  

 Device SV Geometry, including shielding: from SVfit OR User defined 
 Device sensitivity: Threshold Energy from SVfit OR Weibull parameters 
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CODES Environment Model 10 

sCODES 
 

Weibull parameterization 
for SEE x-section curve  

 
mCODES 

SV geometry 
threshold energy  

from SVFIT 
 

CODES OUTPUT 
 

SEE rate  
LET distribution in SV  

Geant4 
Env 

Model 

 
 
 

 
CODES INPUT 

 
 
 
 
 
 
 

 

SVFit Output Source particle 
spectra (csv) 
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Environment Model 
The environmental model output returns 

 the expected SEE rate 

 the distribution of energy 
deposited in the sensitive volume 
in MeV as well as the individual 
contribution from all ions in the 
simulated spectrum. 
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CODES  framework results 
 

Reconstruction of Ion SEU cross-sections 
based on ion test data analysis for the 
RSEUM 

Reconstruction of Proton SEU cross-
section test data for the RSEUM 
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The device sensitivity was determined 
with SVFIT, based on ion test data. 



Example of application  

INPUTS: 
 SVFit output file for a specific case  

 

 
 
 
 
 

 Response to Fluor Ion Spectra  
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Result emailed to user 21 

Critical Energy 
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http://codes.lip.pt 
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