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Reliability of Embedded Electronics:
Tackling the underlying Physics of Failure in COTS emerging Technologies

GENERAL CONTEXT

< Emerging technologies evolve with very fast pace ("Moore’s law” — “Edholm’s Law™ - ...) 2x / 18MM -
“+ Shortcoming in technology maturity hinder manufacturing yield and qualification (extrinsic failure) RATE
¢ Lacks of Design rules - testing methodologies & standards (often outdated and/or not adapted) !
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* In harsh environment operation (such as automotive to aeronautic and space) ROBUSTNESS and 5 S R
DURABILITY may be significantly impacted (difficult to untangle increase CFR and decrease EOL) FoL, FoL, EOL, .o
. . g . . " age . DECREASING DURABI
< Mastering Reliability is essential to Safety, Availability and Greener adoption of COTS based -
equipment/systems (strong impact on Product Lifecycle at R&D phase so as into the useful lifetime).
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Permanent Hard 2 Action needed (ex.

X = Input / Output Variable with dimension N, Replace)

&, = Incertitude (Error / Noise) with given PDF (large enough number of items/samples NEEDED)
NOTE: Incertitude origins: i) Measurement, ii) Manufacturing, iii) Epistemic (lack of information on the targeted item)

EXAMPLE OF MAIN ACHIEVEMENTS

Thermo-mechanical reliability of BGA solder joints

FRAME (Failure Risk Assessment Methodology)

Failure and microstructure analysis

From emerging COTS components

B-Sn recrystallization

Collaborations
To be Finalized

Lifetime analysis

Solder microstructural aging BGA288
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ROADMAP

5 years horizon with focus on WBG
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~100KW SiC Power Module Technological & Methodological Bricks (double side cooled)

Margin Agent Embedding
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. Roumanille et al - ESREF 2021 (Best Paper Award) Source: Projects FELINE WP4 (2017-2021)
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Manufacturers

Qualification protocols (Standardisation / Normalisation)

> Failure Risk Assessment Methodlogies (FRAME) - capitalisation tool - for given MP/Applications

Legend:

High Integration & Efficiency High Reliability in harsh env / high constrains.
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