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Acronyms

DDD Displacement Damage Dose

GCR Galactic Cosmic Rays

GSFC Goddard Space Flight Center

GSN Global Structuring Notation

NEPP NASA Electronic Parts and Packaging

SEAM Systems Engineering and Assurance Modeling

SEE Single Event Effects

SEB Single Event Burnout

SEGR Single Event Gate Rupture

SEL Single Event Latch-up

SysML System Modeling Language

TID Total Ionizing Dose
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Overview

• Motivation: Why Interface R-Gentic and SEAM?

• Review of R-Gentic Website

• Review of the SEAM Tool/SysML+Fault Models

• Using R-Gentic to Streamline SEAM Project Creation

• Update on Synchronizing Typical Radiation Effects Between R-Gentic/SEAM

• Future Steps
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Motivation for Interfacing R-Gentic and SEAM

• Current project creation in SEAM requires either starting from a blank project or 
creating a duplicate of an existing project

• Starting from a blank project is time consuming and can be overwhelming for 
new users

• Starting from an existing project results in having to make many unnecessary 
modification, and relies on users having multiple projects to choose from

• R-Gentic’s output may be useful in creating a seed for new projects that only 
contains EEE parts of interest

• Reduce the complexity and time-consumption of making new projects
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REVIEW OF R-GENTIC WEBSITE
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R-Gentic

• https://vanguard.isde.vanderbilt.edu/RGentic/

• Developed largely by Michael Campola at NASA GSFC

• Allows users to input general information about their mission and EEE parts, 
and provides basic guidance on typical radiation risks that may apply 

• Does not replace need for environment modeling, radiation effects testing, or the 
expertise of a radiation effects engineer

• R-Gentic Process:
1. User Mission – input orbit, mission lifetime, risk tolerance
2. Environment Comparison – radiation environments from known missions with similar orbits
3. Device Response – input device types of interest, basic radiation concerns are given
4. Guidelines – major concerns are clarified, radiation specific class guidelines are given
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1. User Mission
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2. Environment Comparison
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2. Environment Comparison
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3. Device Response
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4. Guidelines
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4. Guidelines

6/18/2020 12



To be presented by Kaitlyn L. Ryder at the NEPP Electronics Technology Workshop (ETW), Greenbelt, MD

Vanderbilt Engineering

REVIEW OF SEAM TOOL/SYSML+FAULT MODELS
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SEAM Capabilities

• https://modelbasedassurance.org/

• “SEAM  (Systems Engineering and Assurance Modeling) is a web-based 
collaborative modeling platform for modeling assurance case integrated with the 
models of the system”

• Platform for logical modeling of systems
• Not a physical model, SPICE model, etc.

• Available Models:
• Global Structuring Notation (GSN) models
• Functional decomposition models
• System block diagram models (SysML)/Architectural models

• Fault Models
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Example SysML – Architectural Model 
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• Block diagram of basic system (from SEAM Tutorial project)

• Shows general flow of power and data through the system

• Each block can contain more levels of abstraction
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Example SysML – Levels of Abstraction
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Part Library Templates

• SEAM allows for building 
project-specific libraries

• Include commonly used part 
types, failure labels, etc.

• Reduces modeling time
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USING R-GENTIC TO STREAMLINE SEAM PROJECT CREATION
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R-Gentic to SEAM Flowchart
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Example R-Gentic-to-Project Library

R-Gentic Parts List

Part LED HEMT PLL

Criticality Medium High High

Radiation 
concerns

DDD SEB SEL

TID SET

TID

SEFI

SEU

MBU
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Establishing Relationships between Tools

R-Gentic

• Look-up table of parts and 
effects 

• Generic parts list

• Information is descriptive, 
provides guidance

• No connection between 
components

SEAM

• Global part library                        
t

• Project-specific part library

• Information is Boolean,   
yes/no does an effect occur

• Shows connections between 
components
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UPDATE ON SYNCHRONIZING TYPICAL RADIATION EFFECTS
BETWEEN R-GENTIC AND SEAM
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R-Gentic Look-Up Table

• Families Present (66 total part types):
• Clocks/Timing (4 part types)
• Digital (5 part types)
• Discrete (4 part types)
• Discrete Power (7 part types)
• Discrete RF (8 part types)
• Embedded (4 part types)
• Interfaces (6 part types)
• Linear (5 part types)
• Logic (2 part types)
• Memory (4 part types)
• Mixed Signal (5 part types)
• Opto-Electronics (4 part types)
• Power Hybrid (4 part types)
• Sensors (4 part types)

• Radiation Concerns Present:
• Single Event Latch-up
• Single Event Burnout
• Single Event Transients
• Single Event Function Interrupt
• Single Event Gate-Rupture
• Single Event Upset
• Multiple Bit Upset
• Total Ionizing Dose
• Displacement Damage Dose
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SEAM Global Part Library
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Discrete LED Photodiode

Fault AnomalyPower Port Failure Label



To be presented by Kaitlyn L. Ryder at the NEPP Electronics Technology Workshop (ETW), Greenbelt, MD

Vanderbilt Engineering

FUTURE WORK
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Future Work to Complete R-Gentic-Seam Integration

• Finish modifying R-Gentic look-up table

• Finish creating part templates in SEAM global library

• Create a new R-Gentic exportable csv that can be read into SEAM

• Modify SEAM to allow for uploading of exportable csv from R-Gentic

• Once interfacing between R-Gentic and SEAM is complete, the process for 
creating projects from scratch will be streamlined. Creating architectural models 
(SysML) and fault models of systems will be easier.
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