MAMINA Team : « Mateériaux et

Acoustique pour les Mlicros et NAnos lemn

Institut d'Electronique,

systemes intégrés » L

UMR CNRS 8520

Researchers : Dorothée Callens (Pr), Pierre Campistron (MCF), Julien Carlier (Pr), Eric Cattan (Pr), Hatem Dahmani (MCF), El Hadj Dogheche (Pr), Sofiane
Ghenna (MCF), Sébastien Grondel (Pr), Fabrice Lefebvre (MCF), Georges Nassar (MCF), Freddy Ponchel (MCF), Denis Rémiens (Pr), Caroline Soyer (MCF)

Scientific topics and issues Working areas

Improve the performance of organic
and inorganic active materials

* Work on environmental friendliness
and biocompatibility y

HActuator

W EIEIR

Micro & Nano

components Nano air
Vehicle

. * Integrating these new materials into uStorage
Micro & Nano micro- or nanostructures
com ponents * Combining micro- or nanostructures uSensor

with microelectronic components y

Acoustic
Emission

Tissue
puSensor

Technology
for health

Passive
Imagery

Magneto
strictive
patches

Transport

Technology for
health Ultrasonic

* Propose new devices to facilitate . HCapsule
. . * Develop vibratory energy * Produce structural health Storage
surgery and in-vitro and in-vivo : . .
. . harvesting devices monitoring systems .
diagnostics , , AFE capacitor
: . * Powering autonomous and/or e Contribute to autonomous,
* Create interdisciplinary and connected objects tainable and safe mobilit
\_ industrial links RN J N\ >ustainable and sate Mobrity J
LA
N il france.2
DU @
NORD
[ Piezoelectric ] [ lonic Polymers ] [ ] [ Nano aerial robot ]
a) Layer stacking method for trilayer fabrication Rig ht Wing Magnet LefL win g

1-BNLBT-0 EDOTPSS/PEO electrode  —— Layer stacking method ——>  Trilayer PEDOTPSS/PEO actuator - " ~
2 _BNLBT-2 BNLBT film Membrane Leading edge
3- B_NL_BT_3 \ | Textured interface
* BI 2TI207 _I_ TPEDOT:PSS/'PEO (casting and evaporation)

e S 200 piezoelectric

o : — : transducer
- Microfabrication process (4 main steps) ;
S i h oy e & . P Central beam
~~ N ' Trailing edge ) ] compliant link
> ‘ compliant link (k1)
= i_A oo » I ¥hR (k3) compliant link
(7)) LA\ ", G- A - 2 . psu :
Top view (kz)
3 L
.9 J— - I\ A . e 1
C |-, g g g8 Sc 95 V5 o 82
EC?),AE E T VAS 5& AV uﬁi 58 :;8 P4bm Cross-section ® s DT'
— g =) i g N agA - —~ 5 SU-8 insulator iu
g, =S g8 = @xd éﬁ% §& §§§g _—— ; ; S Triayer MT
| A === \= = =2 =" R3¢ ® sus
| § g - Bottom
B 1 ' I \'/A I ' I 'VA I ' I P't j Slﬁaw
20 30 40 50 60 70 80 90 4separéteAubottom 1com_monAutop 0y 1m um
€ >
29 (d eg reeS) Au top an bottom electrical contacts piemlm tmuca
* Lead-free piezoelectric thin film (BNL-BT) . , _ _ . .
+ Composite structures (BNLBT- P(VDF-co-TrFE)) and * PEDOT:PSS-based pbeams, pactuators and psensors fully * Ultra-high frequency acoustic device (up to 5 GHz) for e pstructure capable of reproducing the movement of insect wings
heterogeneous structures (PMN-PZT /YIG) integrated into flexible chips characterising the wetting efficiency of a liquid droplet and generating lift
=> first thin-film transducers operating in air deposited on silicon surfaces with micro-nanometric patterns => The world's smallest and lightest nano aerial robot
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* Smart soles to study foot/shoe interaction * Development and characterisation of ZnO nanowires with a * Anti-ferroelectric thin-film capacitors (PLZST) with high energy
* Silicon micromachined cavity dedicated to ultra-high frequency piezoelectric coefficient d33 = 5 pm/V storage density, low energy loss and high stability

imaging for microfluidic and microbiological applications

BCTZ thin films characterization for vibration energy harvesting
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* Detection of corrosion on maritime platforms by coda emission * Comparison of the performance of vibration energy harvesting Flagships
* Magnetostrictive patches for health checks on railway structures by electromagnetic and piezoelectric transduction on a motor
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