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S penvis Ok 0
SPENVIS is ESA's SPace ENVironment Information
System, a WWW interface to models of the space it Bnslctag®
environment and its effects; including galactic cosmic <0 Fa e i
rays, solar energetic particles, natural radiation belts, @

plasmas, gases, meteoroids and debris. Allows for
aggregation of radiation sources from different models
like NASA's solar particle predictions (ESP-PSYCHIC).
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and Classification is a web-based tool that assists in sl e, oo it g 2
providing guidance and an initial understanding of g, o oo i, 5

.~ | possible radiation risks that apply to a specific set of @§E§.=’-5:':"35'.-====§-5. .2
* circumstances.

What does a Similar Environment Look Like?
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Plot Options:
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HOW dO Similar devices react’

e S@lect Part

Assign a Reference Designator or Unique ID

Orbit: Type in Altitude(km):

LEO (Polar) - 800

Sun Cycle Class:

u4

Solar Max - Do No Harm

Function:

Lifetime: Architecture: Analog - Voltage Regulator

@ Single spacecraft, no redundanc

(O Short (< 1 Year)

Considered for Low criticality component on a Single spacecraft, no
redundancy ...

Your Radiation concerns Greatest System Rad As-is Post Recommendation
Part Concern Risk Risk

u4 TID, DDD, ELDRS, Degradation & Single Low Low
SET, SEB Event

Recommendation and Guidelines: OUtpUt Of tOOI

Transients of all shapes and sizes, make sure you filter where appropriate on your output.
Downstream circuitry limits should not be exceeded.

Fig. 4. SmallSat reactive code for education on radiation effects, pre-run environment
models, part family susceptibilities and design architecture play a role in the outputs

OO0
The Cosmic Ray Effects on Micro-Electronics (‘96
Revision) is a suite of programs for creating numerical g, 5855 i
models of the ionizing radiation environment in near- i gl O
Earth orbits; evaluating the resulting radiation effects @
on electronic systems in spacecraft and in high-altitude PR e
aircraft; estimating the high LET radiation environment
within manned spacecraft.
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It has been almost a decade since the introduction of CREMES6, the current state-of-the art tool for SEE rate prediction. CREMES6E uses phenomenological
models to predict SEE rates. These models were based on two assumptions. First it was assumed that the ionization trail left by the particle was much
narrower than the minimum feature size in the microelectronic circuits. Second, it was assumed that the SEE sensitivity of individual microcircuits could be
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Fig. 3. Rectangular Parallelepiped charge collection model for single event effects rate
predictions.

SEAM OpSAO

SEAM (Systems Engineering and Assurance Modeling) is
a web-based collaborative modeling platform for
modeling radiation assurance cases integrated with the - gl B0 2 S
models of the system. It is based on NASA’s Reliability @
and Maintainability Standard. Cor T
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Fig. 5. Model-based mission assurance (MBMA) is an alternative to document-based
mission assurance for establishing the risk and reliability of systems. It leverages block
diagrams and fault trees that allow for easy visualization of requirements and fault
propagation.
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