
Preface

This book discusses energy harvesting technologies for low-power wireless sensing

platforms. This is a multidisciplinary topic requiring background from differ-

ent physics-related disciplines such as thermodynamics and mechanics but also

electrical engineering, optimization, and signal processing. In addition, material

science and additive manufacturing has further helped develop low-cost sensors

and circuits that enable form and cost reduction of such platforms and their

ubiquitous application.

Our involvement in the field began around 2009. Apostolos and Ana had

already been collaborating since 2004 in Spain in the context of a different

research field, and around 2009 we decided to begin working on radio frequency

(RF) energy harvesting. At this time, we were introduced to Manos during a

meeting of the European Union (EU) European Cooperation in Science and

Technology (COST) IC0803 project that we were running. From this moment,

our collaboration in the field began, and over the last ten years we have produced

numerous publications related to different aspects of energy harvesting.

Chapter 1 is an introductory chapter providing a brief overview and a perspec-

tive to the research and industrial possibilities related to such a multidisciplinary

field of energy harvesting. Chapter 2 is devoted to 2D-3D integration of energy

autonomous sensors using inkjet printing fabrication. Chapters 3–5 discuss solar,

kinetic and thermal energy harvesting. Chapters 6 and 7 are devoted to wireless

power transmission and RF energy harvesting. Chapter 8 discusses dc voltage

conversion and power storage, and finally, Chapter 9 is devoted to a system

overview of wireless sensing platforms with energy harvesting capability. As part

of a course, one could begin with Chapter 1, follow with Chapter 2, and then cover

the chapters related to the different energy harvesting technologies. Chapters 3

through 5 and the combined set of Chapters 6 and 7 could be taught in any

order. Chapter 2 may also be offered after Chapters 3 through 7. One could then

cover the final Chapters 8 and 9.

We would like to thank our numerous former students who have contributed to

our work on energy harvesting. First and foremost, Sangkil Kim, now assistant

professor at Pusan National University, South Korea, has contributed to a great

number of publications and provided the main draft of Chapter 2 based on

his expertise in inkjet printing. Special thanks go to Dr. Spyros Daskalakis,

Heriot-Watt University, for his help with the book editing. Our thanks also go
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to our former students, collaborating students and visiting students, Francesco

Giuppi, Huawei, Milan; Kyriaki Niotaki, Maynooth University; Gianfranco Andia

Vera, Multiwave; Rushi Vyas, University of Calgary; John Kimionis, Nokia Bell

Labs, New Jersey; Alirio Boaventura, Daniel Belo, Ludimar Guenda and Ricardo

Fernandes from the University of Aveiro; Marco Virili, Qorvo, Inc.; Valentina

Palazzi, University of Perugia; Massimo del Prete, University of Bologna; Chiara

Mariotti, Infineon Technologies; Maria Valeria de Paolis, Laboratory for Analysis

and Architecture of Systems (LAAS) of the French National Center for Scientific

Research (CNRS); Martin Schuetz, University of Erlangen–Nuremberg; Ferran

Bolos, Javier Blanco, Angel Servent, Ernest Silvestre, Ricard Martinez, Omar

Andre Campana Escala, Cesar Meneses Ghiglino, and Gustavo Adolfo Sotelo

Bazan from the Polytechnic University of Catalunya, Castelldefels; and Sergi

Rima from Rovira i Virgili University. We apologize for potential errors in

affiliations; there are just too many of you to accurately keep track!

We would also like to thank our numerous collaborators: Professor Nuno

Borges Carvalho, Aveiro University; Professor Luca Roselli, University of Peru-

gia; Professor Yoshihiro Kawahara, University of Tokyo; Professor Alessandra

Constanzo, University of Bologna; Professors Lauri Sydanheimo, Leena Ukko-

nen, and Toni Bjorninen, Tampere University; Professor Zoya Popovic, Uni-

versity of Colorado, Boulder; Professor John Sahalos, University of Nicosia;

Professor Smail Tedjini, Grenoble Institute of Technology; Professor Hendrik

Rogier, Ghent University; Professors Luciano Tarriconne and Giuseppina Monti,

University of Salento; Professors Antonio Lazaro and David Girbau from Rovira

i Virgili University; and Professor George Goussetis, Heriot-Watt University.

We for your collaboration and fruitful discussions throughout this period but

foremost for your friendship.

Finally, we would like to express our gratitude to Julie Lancashire from

Cambridge University Press for her continuous support and patience as well

as to Sarah Strange and the rest of the editorial staff at Cambridge University

Press.

We hope that the book can provide a starting point for our readers to the

world of energy harvesting, and we welcome any comments and feedback!
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