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Indicators (April 2024)

Total citations: Google Scholar 2378; Scopus 1693; ISI Web of Science 1451
Hirsch Index: Google Scholar 25; Scopus 21; ISI Web of Science 20

Google Scholar 110-index: 54

Education and Degrees:

1992 Ph.D. Electronic Engineering, University of Pavia (UniPV), Pavia Italy

1989  M.S.E., Bioengineering, University of Washington (UW), Seattle, WA, USA
1987  Laurea Degree cum laude (5-year program) in Electronic Engineering, UniPV

Positions:

Since Oct. 2021: President of the Teaching Council of Information engineering, Faculty of
Engineering, University of Pavia (UniPV), Pavia, Italy

Since Oct. 2018: Full Professor of Electrical and Electronic Measurements, Department of
Electrical, Computer, and Biomedical Engineering, University of Pavia (UniPV),
Pavia, Italy

2001 - 2018 Associate Professor of Electronics, Department of Electrical, Computer, and
Biomedical Engineering, UniPV, Pavia, Italy

2016 Visiting Professor (2 months), Microphotonic center, Dept. of Material Science and
Engineering, Massachusetts Institute of Technology (MIT), USA

2012 Short-term  Visiting professor, Optoelectronic Research Center, University of
Southampton (UK)

1993 - 2000 Assistant Professor of Electronics, Department of Electronics, UniPV, Pavia, Italy
1992 - 1993 R&D Engineer, Marelli Autronica (Electronic branch of FIAT group), Pavia, Italy
1989 - 1991 Research Assistant, Department of Electronics, UniPV, Pavia, Italy

1988 - 1989 Research Assistant, Center for Bioengineering, UW

1987 - 1988 Rotary Foundation Scholar for International Understanding, UW

Distinctions and awards:

2019  6th International Electronic Conference on Sensors and Applications (ECSA-6) Best
Contribution Award.

2016  Fellowship - Pavia-Boston Project.

2013  Best poster — Section Methodology — Technology, XXXI National conference on
Cytometry.

2012-13 National scientific qualifications (Abilitation) to function as Full Professor of Electronics
in Italian Universities

2012 Erasmus Staff Mobility Grant for teaching at the Optoelectronic Research Center of the
University of Southampton (UK)

1996  Best paper presented at Elettroottica 96 (Premio speciale del “Gruppo Specialistico
Optoelettronica” dell’ AEI per il miglior lavoro presentato al convegno nazionale
Elettroottica ’96).
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1996  Best experimental paper published in the field of Electronics — AEI Prize “O. Bonazzi”
1996.
1989  Italian National License to practice as Electronics Engineer

Teaching duties:
2011 -now  Electronics 1, 7 ECTS (Microelectronic circuits for undergraduate students in
Electronic Engineering, Computer Engineering and Bioengineering)

2003 -now  Biomedical optoelectronics, 6 ECTS (Biophotonics A) (for graduate students in
Electronic Engineering and in Bioengineering)

2009 - now  Microsensors, Integrated Microsystems and MEMS, 2 ECTS (for graduate students
in Electronic Engineering and in Bioengineering)

2001 -2010 Electronic circuits and systems (Advanced microelectronic circuits class for
undergraduate students in Electronic Engineering)

2005 — 2006 Electro-optical Instrumentation 5 ECTS (for graduate students in Photonics)

1997 - 2003  Electronics (Basic Electronic circuits class for undergraduate students in Electronic
Engineering, Computer Engineering and Bioengineering)

She was coordinator of Laurea Magistrale Plus in Electronic Engineering, a Master Degree program
in collaboration with companies.

She has been advisor of several theses in Electronic engineering and Bioengineering, of
undergraduate, graduate and PhD students. (http://www-3.unipv.it/merlo/Tesi.html)

Membership of scientific committees, reviewer for journals and funding agencies, editorial
board:

She has been involved in Organizing and Technical committees of conferences and meetings on
topics related to Optoelectronics.

She is reviewer for various scientific journals of IEEE, IOP, OSA, MDPI.

She is reviewer for various funding agencies: Italian Ministry of University, Research and
Education (MIUR), Italian Region Valle d’Aosta, Netherlands Organisation for Scientific Research
(NWO), CONICET-CUIA for bilateral projects ITALY-ARGENTINA.

Since 2006, she is an associate editor of IEEE/ASME Journal of Micro-Electro-Mechanical-
Systems (JMEMS).

Since 2018, she is an editorial board member of MDPI journal “Micromachines”.

Since 2019, she is an associate editor of the Physical Section of the MDPI journal “Sensors” and
guest editor of the Topical collection on Microfluidic sensors.

She was Guest Editor of the special issues of the MDPI journal “Micromachines” on “Silicon
Micromachined Devices” 2017, on “Smart Microfluidic Devices with Photonic Control and
Sensing” 2021, on Miniaturized Piezoelectric Devices: Design, Fabrication and Applications 2023.
She was Guest Editor of the special issues of the MDPI journal “Sensors” on “Refractive Index
Sensors” 2019, Feature Papers in Physical Sensors 2023, Feature Papers in Physical Sensors 2024
She is member of the Italian technical society AEIT and Senior member of IEEE-Photonics Society
and IEEE Instrumentation & Measurement Society. She is member of SIE and GMEE.

Grants:

She is Associate Investigator and responsible of the UniPV Unit of the PRIN2022-PNRR (funded
by MUR, Italian ministry of University, Research) project: “MUSKETEER: Milk adUlteration
detection using SpecKIE paTtern and machinE l[EaRning”.
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She is member of the UniPV team of the project ACOUSTIC (Sviluppo di circuiti integrati,
Algoritmi e teCnologie meccanO-acustiche per trasformare superfici generiche in elementi
acUSTici radianti ad altissima effICienza), 2022-2025, funded by the Italian Ministry MISE —
Acocrdi per I’innovazione, and responsible of the ORS(WPS5) relative to “Caratterizzazione
vibrometrica, tramite misure interferometriche puntuali, di superfici radianti pilotate con attuatori
piezoelettrici”

SM was project manager and principal investigator of the following projects:

“Design, realization and characterization of a fiberoptic sensor for detection of bending of needle-
probes employed in the treatment of solid tumors”, funded by RAW S.r.l. and FESR Bando
Innodriver-S3, 2017;

“Design and implementation of a characterization setup for MOEMS”, funded STMicroelectronics,
2016-2017;

“Opto-electro-mechanical characterization of MEMS devices”, funded by STMicroelectronics,
2012-2014;

“3D Si microstructures for label-free detection of circulating tumor cells by optical tomography,”
funded in 2012 by Cariplo Foundation.

“Toward the development of a cell-based optical biosensor: investigation of silicon micromachined
photonic crystals as micro-opto devices for monitoring cellular activities,” funded in 2010 by
Fondazione Alma Mater Ticinensis, Pavia, Italy.

She was Associate Investigator and responsible of the UniPV Unit of the PRIN-MIUR (Italian
ministry of University, Research and Education) funded projects: “Silicon micromirrors for optical
switching matrices” in 2002, “Photonic Crystal Optofluidic Microsystems for Biosensing” in 2007.

She was involved in other research programs:

International collaborator in the project “Advanced piezoelectric devices” Grant no. 273248, funded
by The Research Council of Norway 2018-2021; member of the UNIPV team of DSF-
DigitalSmartFluidics “Call Hub Ricerca e Innovazione” 2020-2022, funded by Lombardy region;
the Cariplo Foundation project “Optical biosensor for the detection of amyloid fibrils-ligands
interactions” funded in 2007; EU FP5 OCCULT FET project, 2001-2004, and EU FP6 PICASSO
STREP project, 2006-2009 (both in collaboration with different European research groups); PRIN-
MIUR 2005 project “Transmission system for optical chaotic cryptography”; FIRB-MIUR 2001
MITE TIV “Microtecnologie per la telepresenza immersiva virtuale”; CNR Progetto finalizzato
MADESS II “Sensors” 1999-2001.

SM has collaborated with STMicroelectronics, Agrate Brianza, Italy, (responsible for various
research contracts) in the field of inertial MEMS (accelerometers and gyroscopes), MOEMS
(micromirrors, microlens), lab-on-chip devices for real-time polymerase chain reaction and for cells
handling by dielectrophoresis.

Research Areas:

She has carried on scientific research in the field of optoelectronics, in collaboration with Italian
and foreign Universities and companies, with regard to the study, design and characterization of
new components and measuring systems, relative to biomedical and industrial applications. She
gave innovative contributions in the following fields:

1) Characterization of microdevices: Silicon micromachined devices, MEMS, MOEMS, Silicon
micromachined structures for biosensing, Silicon photonic crystals, Microfluidic devices, Micro-
opto-fluidics.

2) Optical interferometry: Semiconductor laser feedback interferometry, vibrometry and low
coherence reflectometry.

3) Fiberoptic sensors and components.
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4) Optical cryptography and chaotic phenomena in laser oscillators.
5) Noise limits in optoelectronic systems.

1) Characterization of microdevices

The research activity on MEMS (Micro-Electro-Mechanical-Systems), in collaboration with ST
Microelectronics (STM), Milan, Italy, and other Italian Universities, includes the study and the
characterization of micromachined devices fabricated by STM, such as gyroscopes, accelerometers
and resonator. SM carried on the characterization of the dynamic behavior of these resonant
structures (based on a suspended, vibrating mass in the horizontal plane) by means of diode laser
feedback interferometry. This optical method, based on a compact and flexible configuration,
performs a direct monitoring of the mass displacement in the horizontal plane. A miniaturized
version of this interferometer, which fits in a small vacuum chamber, was able to record the
frequency response of various devices at different pressures as well as to detect the Coriolis force
acting on the gyro mass and thus to perform the optical sensor readout.

The research activity on MOEMS (Micro-Opto-Electro-Mechanical-Systems) started in 2002 and
included the optical design and the characterization of optical, silicon microstructures for beam
steering, as well as the assembling of a micromirror switching matrix for optical cross connect at
1.55 pm, with a limited number of input-output ports. Innovative optical microstructures, fabricated
using the planar micromachining technology of STM, were called Venetian blind micromirrors, and
consisted in a variable blazed grating where the reflecting sections could be tilted with respect to the
plane of the substrate, by means of electrostatic actuation. SM was involved, in particular, in the
design and assembling of optical measuring setups, for characterizing the static and dynamic
behavior of monolithic mirrors and Venetian blind reflective microstructures. In addition to
measurements of the reflected beam direction by means of position sensitive or image detectors, a
laser diode feedback interferometer, with external path in single mode optical fiber, was efficiently
applied for measurements requesting high spatial resolution, such as for the detection of dynamical
deformations and for the multipoint characterization of single sections of the Venetian blind
microstructures, even for quasi-static monitoring. More recently, she worked on the characterization
of the dynamic behaviour of resonant and linear silicon micromirrors with wide angle scanning,
fabricated by STM for pico-projector applications as well as on the investigation of the opto-
electro-mechanical properties of tunable piezo-actuated microlenses.

The research activity on silicon micromachined Photonic Crystal (Si PhC) started in 2005, in
collaboration with researchers at University of Pisa. Initially, Si photonic crystals were studied as
microsystems for ICT, i.e. as building blocks for optical devices used in all-optical network at A =
1.55 pm. Since 2007, SM is involved in the application of these Si photonic crystals also for
optofluidic devices and label-free biosensing (Italian patent). In these projects, SM is mainly in
charge in the activities related to the optical characterization of PhC devices and to evaluation of the
optical response of sensing devices, based on the silicon micromachined photonic crystals, for
refractive index measurements, in chemical and biochemical applications.

SM has been involved in the development of molecular biosensors and cellular biosensors
exploiting a new kind of 3D periodic silicon microstructure operating in the near infrared
wavelength region, where the electromagnetic radiation is not absorbed by biological matter and
silicon. She demonstrated the operation of a new optofluidic system based on a highly ordered,
vertical 3D silicon microstructure anodically bonded to a micromachined glass cover, this last one
provided with inlet/outlet holes and paths for liquid injection in the air gaps. SM acquired a great
expertise on different kinds of optical reflectrometric and interferometric techniques in the near
infrared wavelength region, carried out with flexible and reconfigurable setups which would enable
to perform different and maybe complementary measures on miniaturized devices. SM designed
and implemented an instrumental configuration for back-reflection measurements based on standard
single-mode fibers (SMR, 9/125 um core/cladding diameter), taking advantage of lensed fiber
termination for the readout of the silicon structure under test and of single-mode optical fibers to
shine radiation on the device and to carry the reflected light back into a suitable photodetector, such
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as the monochromator of the optical spectrum analyzer. Using this setup she was able to extract
information about the material that is inside the microchannels; for example, an antigen-antibody
immunoassay for detecting C-reactive protein in silicon microchannels with a width of about 4 pm
was demonstrated. More recently, optical systems suitable to interrogate microdevices with
microchannels with different width (from a few microns to tens of microns) were implemented in
the laboratory for detecting the presence of cells grown in them. SM has coordinated the
interdisciplinary activities related to the use of 3D Silicon microstructures for cell cultures in a
three-dimensional microenvironment for applications in cancer research and oncology.

2) Optical interferometry.

SM worked on the development of instrument prototypes, based on feedback interferometry, using
diode lasers in the range 630-850 nm, for measurements of displacement of reflecting and diffusing
targets. This interferometric scheme (also known as self-mixing interferometer) is based on a three-
mirror configuration, in which two of them confine the laser active medium while the third mirror is
on the moving target. Amplitude and frequency modulation of the emitted electric field are induced
by the optical radiation, which is reflected or scattered by the moving target and coupled back into
the laser cavity. Important features of semiconductor laser feedback interferometry, compared to
classical interferometric schemes, are: a) an optical reference arm is not required; b) the signal
obtained by direct detection of the amplitude modulation is sufficient for recovering the target
displacement without signal ambiguity. A low coherence reflectometer operating in the IR has been
realized and applied for non-destructive in-depth testing or optical readout of multilayered micro-
devices also incorporating materials that not transparent in the visible (e.g., silicon).

3) Fiberoptic sensors and components.

SM started to work on fiber optic sensors in 1986. Her first relevant project was on general
anesthesia monitoring (US patent No. 5,094,819): phospholipid bilayers labeled with a fluorescent
dye were used to measure the concentration of general anesthetics and other small organic
molecules, which generate a perturbation of the lipid phase transition. She was also involved with
large infrastructures optical-monitoring, vectorial measurements of magnetic field as well as on
fiberoptic passive components, such as polarization rotators and optical isolators (Italian patent).
She worked on the development of fiberoptic attenuators, based on metal films deposited on the
fiber termination and incorporated in a splice. Recently, she is has worked as a consultant of a start-
up company for the design, realization and characterization of a fiberoptic sensor for detection of
bending of needle-probes employed in the transcutaneous treatment of solid tumors.

4) Optical cryptography and chaotic phenomena in laser oscillators.

Re-injection in the semiconductor laser cavity of the emitted radiation, due to back reflection or
diffusion from an external target may induce the transition to a chaotic behavior of the laser
oscillator, with loss of coherence. Chaos induced by back-injection can be successfully applied in
cryptography. Secure data transmission was demonstrated by exploiting different chaotic masking
schemes. SM collaborated with different European research groups on this topic. Financial support
for this research was obtained in the fifth EU Program (FP5 OCCULT FET project, 2001-2004,
http://ifisc.uib-csic.es/project/occult/) as well as in the sixth EU Program (FP6 PICASSO STREP
project, 2006-2009, http://picasso.di.uoa.gr/). Within the OCCULT project, she performed
experimental work on the demonstration of a transmission/detection system of encrypted data,
based on 1.55 um DFB lasers, chaotic by external feedback, suitable for a fiber optic network.
Highly relevant scientific results were obtained with this project, as recognized by the EU
reviewers. The goal of the project PICASSO (Photonic Integrated Components Applied to Secure
chaoS encoded Optical communications systems) was the development of photonic components and
subsystems to build chaos-based optical communication systems. In particular, design, fabrication
and characterization of monolithic as well as of hybrid photonic integrated circuits were
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investigated for the realization of chaotic transmitters and receivers. Also the PICASSO project was
completed with great satisfaction of the referees and of the project officer.

5) Noise limits in optoelectronic systems.

SM performed theoretical research work on the following topics: use of sub-poissonian radiation to
overcome the photodetection quantum limit in optoelectronic measuring systems (interferometry
and coherent detection); evaluation of phase noise due to thermodynamic fluctuations in long-path
fiberoptic interferometers and its effect on system sensitivity; development of a semiclassical model
for noise propagation in depleted pump erbium-doped and parametric fiber amplifiers (also
supported by experimental data collected by other authors).
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