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Preface

anoelectronics is an emerging, enabling, and multidisci-

plinary field with a wide range of potential applications.

Although no single definition of nanoelectronics exists, it
is commonly understood as an ability to control matter on a nano-
meter scale for the construction of new materials with novel proper-
ties (physical, chemical, and biological) and functions (e.g., quantum
effects). Inrecent years, new nanomaterials and device structures have
attracted an enormous amount of attention because of their fascinating
properties and potential as building blocks for electronics, optoelec-
tronics, and sensor applications.

Over the years, there have been many proposals for new electronic
switching elements that could replace traditional CMOS transistors.
They include various quantum devices (such as single-electron tran-
sistors and quantum dots), some of which are described in this book.
Although this replacement improves the intrinsic device speed, it does
not solve a key problem with the wires that connect devices. In most
integrated circuits, a significant consideration is the ability of the de-
vices to drive the wires. For this reason, we have devoted Part I of the
book to the topic of nanowires.

Chapter 1 provides a general introduction to electrical proper-
ties, and Chapter 2 deals with copper interconnect lines and related
electromigration problems. Futuristic interconnects based on carbon
nanotubes are described in Chapter 3. Finally, Chapter 4 presents in-
novative ways of producing nanowire integrated circuitry.

A second important thrust in nanoelectronics is related to
molecules. Scientists are beginning to understand cell engineering,
and various molecular devices have been proposed. One should
keep in mind that classical computing with these devices is not ef-
ficient; they are simply too slow and unreliable. However, they can
be very good for creating materials and sensing signals from the en-
vironment, and they can possibly modify living tissue so that it acts
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differently. For these reasons, Part II of the book is devoted to molec-
ular electronics.

Chapter 5 introduces the exciting technology of printed organic
electronics. Chapter 6 describes nanostructure-enabled chemical sens-
ing, whereas Chapter 7 deals with the analysis of complex organic
structures. Chapter 8 describes applications of nanoparticle-doped
polymers, and Chapter 9 characterizes single-electron organic devices.
Part IT of the book closes with a chapter on developments toward the
synthesis of supermolecular bioelectronic nanostructures.

Finally, Part III of the book deals with various phenomena related
to nanodevices. Chapter 11 provides an introduction to nanostruc-
tured electrode materials for advanced battery concepts. Chapters 12
and 13 are devoted to various aspects of carbon nanotubes. Measure-
ments at the nanoscale are treated in Chapter 14 and ESD protec-
tion for nanodevices in Chapter 15. The book closes with the topic
of nanopackaging, a frequently omitted but critical topic in making
nanodevices a reality.

I hope the reader enjoys reading this book as much as I enjoyed
putting it together. Nanoelectronics is full of exciting potential, and I
am sure we have seen only a small part of what it can accomplish.

Krzysztof (Kris) Iniewski
Vancouver, BC
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