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WP1 Energy —“TASK 2 (Energy harvesting based on Micro-Scale
technologies for sensing systems)
Task leader: Salvatore Baglio
Partecipants: Bruno Ando, Salvatore Graziani, Carlo Trigona
BIO - POLYMERS AIN — BASED MEMS  WIRELESS POWER TRANSFER

v" Pullulan-1-Ethyl-3- v" The AIN layer converts displacement v The inductor was designed using
Methylimidazolium | : : _
Tetrafluoroborate Composite . into an electrical output KiCAD software
v It also acts as a dielectric material for v The planar inductor was fabricated
Y Pon(s-caproIactong)—Ion|c Liquid implementing thermoelectric | using PCB technology
composite. |
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BIO - POLYMERS

* Piezoionic strain sensors realize sensing voltage output via reversible
1on migrations between electrolytes and electrodes under mechanical

stimulus.
) Keysight 33220A signal generator Agilent MSO9064A oscilloscope
5 is
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sensor

Baumer 12U6460/S35A
laser sensors
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Electrical
contact

TIRA GmbH S503 shaker

Experimental setup
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BIO - POLYMERS
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AIN — BASED MEMS

Oxide

Silicon

Oxide

Substrate

IZOnm+1!—lm

200nm

10+1Hm
1+ 0.5Mm

400 5Mm

~

The process involves a Silicon On Insulator (SOI) wafer, which

consists of a 10 pm upper silicon layer, a 400 pm thick substrate, and a

1 pm buried oxide layer. To create suspended structures on the 10 pm

doped-silicon layer, a DRIE etching procedure is being considered.
An AIN layer has been proposed as the active material for converting

displacement into electrical output. Furthermore, about 1 ym of

aluminum and chromium have been allocated for contacting the AIN.

ciion Micro
and Nano Technology
Reseaich and Inngvation Center
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AIN — BASED MEMS

Star-shape tip (TEG)

* Proposed structures for thermo-electric Where E,j represents the
generation/harvesting  (TEG) and L E,=8,(T,-T) outputvoltage, S,; the Seebeck
vibrating-electric (Piezo) sensing coefficient and T,- T, the

/ thermal gradient.

TEG: Metal-Silicon layer

AIN used as dielectric
Piezo: AIN-based

anenor  Metal-Silicon used as contacts ~ Output voltage for
the AIN piezo layer
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WIRELESS POWER TRANSFER

* This study focuses on the feasibility of solutions for the wireless
powering of sensor devices and their associated conditioning and
signal transmission electronics.
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WIRELESS POWER TRANSFER

* The developed system is capable of powering an embedded system,
such as the Arduino Nano 33 BLE, even during data transmission
using a Bluetooth protocol, at a distance of up to 5 mm between the
coils.
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WP6 Cultural Heritage —TASK 2 (Conservation and Artifacts)
Task leader: Carlo Trigona (UNICT)

MEMS for radiation and
vibration measurements

v MEMS transducer for radiation and
vibration measurements featuring
an AIN active layer.

Axial stress sensors for the
conservation of masonry works

enhances the v' This activity uses piezoelectric
’ sensors to detect structural cracks
in building walls and roofs.

Living sensor”®

v’ This  activity
understanding of electrochemical
interactions between plants,

| substrates, and UV-A radiation. .
v' Progress was facilitated by an . v It involves modeling the building

innovative approach using a Cr layer
with specific wavelength-selective
properties, optimizing the detection
range of optical

of a specific
radiation.

Without filtering

v

It significantly contributes to the
interpretation of data from "living
sensors" and their features for
preventive conservation at the
Castello Ursino Museum.

structure, applying stress through a
mechanical step, and monitoring
sensor responses. Data is acquired
with advanced equipment and
analyzed in MATLAB.
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WP6 Cultural Heritage —TASK 2 (Conservation and Artifacts)
Task leader: Carlo Trigona (UNICT)

MEMS for radiation and Living sensor” Axial stress sensors for the
vibration measurements conservation of masonry works
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WP6 Cultural Heritage —TASK 2 (Conservation and Artifacts)
Task leader: Carlo Trigona (UNICT)
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MEMS for ~ Gallery for the
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WP6 Cultural Heritage —=TASK 2 (Conservation and Artifacts)
Task leader: Carlo Trigona (UNICT) and
WP leader: Nicola Donato (UNIME)
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Sintesi delle ricadute del progetto

Budget economico: 120 Meuro

Mesi uomo impegnati:12 mesi/anno (UNICT+UNIME)

Ruolo nel progetto : Salvatore Baglio (Presidente fondazione Samothrace, Task leader WP1-energy), Carlo
Trigona (Task leader WP6-cultural heritage), Nicola Donato (WP leader), Bruno Ando, Salvatore Graziani,
Giuseppe Campobello (Partecipanti)

Strutture/attrezzature acquistate nell’'ambito del progetto: Shaker TIRA-vib, Camera controllata T/RH, stampante
er sensoristica flessibile, analizzatore vettoriale (MS4647B), Analizzatore di spettro portatile MS2090A, Wire

onder, picoamperometro keithley (6487)

Nuovo personale arruolato: RTDa, Dr. Giovanni Gugliandolo {UNIME), 3 borse di dottorato (UNICT): Dr. Suhail
Ahmed (WP1), Dr. Sergio Terrazzino (WP6), Dr. Achraf Derbel (WP6)

https://samothrace.eu
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