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Why quality assurance of multi-physic 
micro and nano devices?

Because micro and nano technologies 
involves moving mechanical parts 

They are exposed to new failure modes 
(sticking, fatigue, cracks…)

Reliability assessment need to couple 
several physical domain (mechanical, 
electrical, optical, fluidic, barometric…)

Changing scale make them difficult to 
observe and characterize

Close to the atomic scale, the physic 
changes (Van de Walls forces, stiction due 
to humidity, local charging,…)

Shock sensor - Sensonor

Moving mass

Flexure beam that detects 
displacements of the moving mass

Electronic circuit that amplify
the displacement detection

NOVA MEMS is one of the first company 
specialized in quality assurance issues of 
integrated systems
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Where?

Support in material and process 
developments

Design optimization for reliability
Identify failure modes

Material characterizations
Failure analysis
Life test
Qualification

Functional tests
Dimensional characterizations
Technological analysis
Qualification evaluation

Design

Proto

Tests / Caracs
Transfer

Fabrication
Qualification

Integration

System
qualif

Prototyping Industrialization End-user
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Large entreprise
can acquire their
testing equipment
(high investment
capabilities)

Research institute
develop their own
testing capabilities

(high research
capabilities)

- SME can’t acquire all their testing equipment
- RI work with Service companies through
supported projects
- LE need support for high level of expertise

Market needs

Research
institutes (RI)

Small and Medium 
Entreprises (SME)

Large Entreprise (LE)

Volumes

Device
value
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Reliability assessment method

Material 
characterisation

Material 
characterisation

Failure analysisFailure analysis Failure ModelingFailure Modeling

Failure localisation
Environmental failure analysis

Degradations
Aging
Fatigue

Mechanical
Chemical
Electrical
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(a) Kapton probe (12μm thick), 
Before and after pulling

(b) Force vs Lengthening

Silicon test structure

Microcaracterisation

Courtesy M. Ignat (LTPCM)
& AUXITROL & LPM-INSA
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Dynamical characterizations

SOI resonator
Extraction of resonant frequencies
Inplane / Out of plane displacement
Studies versus temperature, pressure, vacuum
Aging studies


