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Degree    Laurea in Ingegneria Elettronica, 1979, Università di Pavia 

Other titles    Perfezionamento in Fisica dello Stato solido, Università di 
Pavia 

Professional Experience    Past Director of the Department of Electronics, Università di 
Pavia; Coordinator, Principal Investigator or Responsible of 
Research group in National and European Projects 
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Technological Skills    I can do research and write scientific papers (see below) 
More Info     

Valerio Annovazzi Lodi was born in Novara, Italy, on 
November 7th, 1955. He received, cum laude, the degree in 
Electronic Engineering from the University of Pavia, Pavia, 
Italy, in 1979, and the ‘Perfezionamento' (Second level Master 
degree) in Solid State Physics from the same Institution in 
1984. In 1983 he became a Staff Researcher of the Department 
of Electronics of the University of Pavia, in 1992 he became an 
Associate Professor and in 2001 a Full Professor of the Faculty 
of Engineering of the University of Pavia, where he is 



presently teaching Electronics and Optical Communications. 
He has been the Director of the Department of Electronics. He 
served in the organization of several national and international 
conferences as a member of the Steering or of the Technical 
Committee. He is a scientific referee for IEEE and OSA. He is 
a member of AEIT (the Italian Association of Electronic and 
Telecommunication Engineers), a Senior member of IEEE, and 
a member of the Photonics Society of IEEE. He is the author of 
more than 100 papers and holds 4 patents. 
  
Scientific Activity 
 
His scientific activity has been carried on in the framework of 
research programmes of the CNR (Italian National Research 
Council), of MURST/MIUR (Italian Ministry of University 
and Research), of the European Community (among them, 
Project Selmix on feedback interferometry and projects 
OCCULT and PICASSO on optical chaotic cryptography); in 
cooperation with large national and international companies 
(among them, Selenia, Elsag, ST Microelectronics, Sirti, 
Italtel, Pirelli Cavi, Glaxo); in cooperation with small 
companies (such as Gibertini and Tele.s); and in cooperation 
with research institution (such as ‘Istituto Mario Negri' for 
pharmacological research, CSELT and CRF- research center of 
FIAT, HHI of Munich). The research activity has been 
formerly devoted to fiberoptics passive components and 
sensors, optoelectronic diffuse transmission, optical 
amplification, squeezed states of radiation, injection 
phenomena in lasers, and, more recently, silicon micro-electro 
mechanical systems (MEMS), feedback interferometry, chaos 
in lasers and in electrical oscillators. In the last years, the 
research activity has been focussed on the design and 
characterization on silicon MOEMS micromirrors, on studies 
of epilepsy by chaotic models, and on optical chaotic 
cryptography. The activity on fiberoptics passive components 
started in the early 80s, and was formerly devoted on 
theoretical studies and development of optical devices based 
on birefringence control, both reciprocal and non reciprocal, 
and, later, on directional couplers, metal film attenuators and 
micromachining of the fiber tip for laser pigtailing (in 
cooperation with Pirelli Cavi). An all fiber optical isolator for 
pump lasers, based on he developed devices, was also supplied 
to Sirti. The development of monomode fiber couplers, both 
standard and wavelength division multiplexers (WDM), in 



cooperation with Tele.s, has contributed to reconvert the 
production of this factory from standard telephony components 
to passive components for optical communications. The 
activity on fiberoptics sensors has been focussed on current 
and magnetic field sensing and on the fiber gyroscope. Current 
sensors were based on Faraday effect in birefringent fibers; the 
geometry of such devices was designed, so as to operate not 
only without physical contact, but also with no linkage with 
the wire under measure. The same principle of birefringence 
control was applied, in the early 90s, to the design of vector 
magnetic field sensors. Finally, a ten-year-lasting research on 
optical gyroscopes has leaded to the development of several 
prototypes, both high performance devices for inertial 
navigation and low cost devices for automotive applications (in 
cooperation with CRF- Fiat Research Center). Transmission 
via diffused radiation has been studied mainly for biological 
applications. In the early 80s, a bi-directional system had been 
developed for ‘Istituto Mario Negri' (an outstanding center for 
pharmacological research in Milan), working in the near 
infrared to connect a laboratory animal to a polarograph for 
measuring brain metabolites. Later, such activity has 
continued, in cooperation with Glaxo, with the integration of 
the whole polarographic measurement on a miniaturized circuit 
positioned on the animal, and the optical channel was used to 
send data to a portable computer for processing. Studies on 
optical amplification have been focused on the comparison of 
noise performances of doped fiber amplifiers (EDFA) and 
parametric amplifiers (FWMA), and on the development of a 
model for noise analysis in strongly depleted pump conditions. 
A related research activity, also studied theoretically, was the 
analysis of squeezed states of radiation in interferometry. A 
cooperation with ST-Microelectronics, started in the late 90s in 
the framework of MADESS II Project of the CNR (Italian 
National Research Council), was focused on silicon 
micromachined accelerometers and gyroscopes (MEMS). 
Sensitivity limits due to thermomechanical noise, generated by 
molecular fluctuations inside the minute sensor structure, were 
studied. Moreover, the responsivity of such devices, and their 
resonance curves, have been measured with a setup, developed 
on purpose, based on feedback interferometry, which 
performed a faster and better characterization with respect to 
standard electrical methods. The same approach has been 
employed for the characterization of MOEMS micromirrors for 
optical switching developed in the framework of a national 



research programme (PRIN 2002), in cooperation with the 
University of Pisa and ST-Microelectronics. More recently, 
again in cooperation with the University of Pisa, he has been 
working in the optical characterization of photonic crystals for 
micro-fluidic sensors.  
Another research topic, more directly related with the activity 
proposed in this PRIN Project, is the investigation of injection 
in lasers, formerly studied in the early 80s as parasitic 
phenomena and cause of widening of the linewidth of a laser 
subject to back reflection. Later, such phenomena have been 
exploited, as already stated, to set up a new interferometric 
method, which proved especially useful for measurements on 
MEMS. Besides already mentioned phenomena, transition to 
chaos and the coherence collapse can be observed in 
semiconductor lasers in specific operating conditions. The 
different regimes of the laser during its route to chaos have 
been studied both analytically an experimentally. Such studies 
on chaos have leaded to applications in the field of 
cryptography. More specifically, a chaotic laser subject to back 
reflection from an external mirror, can be used to mask 
information to perform secure transmission of sensible data. 
On this topic, a cooperation has been carried on involving 
different European research groups, and a project has been 
funded by the UE within the V Framework Program. In this 
project (OCCULT: 2001-2004), prof. Annovazzi has been the 
‘Principal Investigator' and Director of a Research Unit. This 
project has led to outstanding results, as stated by the UE 
scientific referees (it has been recognized as ‘Flagship Project' 
among the FET 2001 programme), and has produced a 
demonstrator, consisting of a cryptography system tested on 
the metropolitan network of Athens. Transmission over a long 
distance fiberoptic link has been the object of a national project 
(PRIN 2005), of which prof. Annovazzi was the National 
coordinator. This project led to a demonstrator, consisting in a 
transmission link, where the effects of attenuation, optical 
amplification and dispersion on chaos cryptography had been 
studied and secure message transmission was performed, over 
a distance of 100 km. In 2006-2009 he joined a new project 
(PICASSO), funded within the VI Framework Programme of 
the EU, aimed at designing and building modules for 
cryptographic transmission, both in monolithic integrated and 
in hybrid technology. In this project, some of the schemes 
studied in OCCULT were successfully implemented and 
optical integrated circuits were designed and manufactured. It 



was carried on by some of the partners of the previous project, 
as well as by European industries and Research Centers. In 
Picasso, prof. Annovazzi was the responsible of a research 
unit.   
Recently, the experience in modelling of non-linear behavior 
of optical and electrical oscillators has been applied to the 
study of brain dynamics for the investigation of speech 
production in patients, in cooperation with IRCSS San Matteo, 
Pavia, and IUSS-Istituto Universitario di Studi Superiori, 
Pavia, and to the development of a model to explain the self-
assembling of crystals. 
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