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This book examines single-electron circuits as an introduction to the rapidly
expanding field of nanoelectronics. It discusses both the analysis and synthesis of
circuits with the nanoelectronic metallic single-electron tunneling (SET) junction
device. The basic physical phenomena under consideration are the quantum
mechanical tunneling of electrons through a small insulating gap between two
metal leads, the Coulomb blockade and Coulomb oscillations — the last two
resulting from the quantization of charge. The author employs an unconventional
approach in explaining the operation and design of single-electron circuits.
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This book examines single-electron circuits as an introduction to the rapidly expanding field of
nanoelectronics. It discusses both the analysis and synthesis of circuits with the nanoelectronic metallic
single-electron tunneling (SET) junction device. The basic physical phenomena under consideration are the
quantum mechanical tunneling of electrons through a small insulating gap between two metal leads, the
Coulomb blockade and Coulomb oscillations — the last two resulting from the quantization of charge. The
author employs an unconventional approach in explaining the operation and design of single-electron
circuits.
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Editorial Review

Review

"The spectacular evolution of microelectronics has demonstrated the power of the ‘circuit paradigm’. During
the last decade, a broad class of nanoelectronic discrete devices has been proposed and successfully
demonstrated; however, there still exists a gap between device physics and nanoelectronic integrated circuit
design. This book offers an insight into an original and outstanding effort to bridge the gap between device
physics and engineering of nanoelectronic integrated architectures. Original equivalent circuit models of
metallic single-electron tunneling (SET) junctions and efficient analysis and synthesis techniques of
nanoelectronic circuits are presented. This book in recommended to researchers and students interested in
nanoscience and nanotechnology, especially in nanoelectronics."
?Arpad I. Csurgay, University, Hungary and University of Notre Dame, USA

"Single electron devices are promising candidates for next-generation circuits. By clarifying the relationship
between models of different levels, this book offers useful knowledge on modeling which makes single
electron devices treated the same as conventional transistors during circuit design. The new perspectives
involved also help to conceive novel nano-devices. It is a very good reference for researchers who are
engaged in this exciting area."
?Ning Deng, Tsinghua University, China

From the Inside Flap
In Introduction to Nanoelectronic Single-electron Circuit Design, single-electron circuits are studied as an
introduction to the rapidly expanding field of nanoelectronics. Treated are both the analysis and synthesis of
circuits with the nanoelectronic metallic single-electron tunneling (SET) junction device. The basic physical
phenomena under consideration are the quantum mechanical tunneling of electrons through a small
insulating gap between two metal leads, the Coulomb blockade, and Coulomb oscillations the last two
resulting from the quantization of charge. While electron transport in nanoelectronic devices can best be
described by quantum physics; nanoelectronic circuits can best be described by Kirchhoff's voltage and
current laws.

The author employs an unconventional approach in explaining the operation and design of single-electron
circuits. All models and equivalent circuits are derived from first principles of circuit theory. This is a must if
we want to understand the characteristics of the nanoelectronic devices and subcircuits. Besides this, a circuit
theoretical approach is necessary for considering possible integration in current and future IC technology.
Based on energy conservation, in circuit theory connected to Tellegen's theorem, the circuit model for
single-electron tunneling is an impulsive current source. Modeling distinguishes between bounded and
unbounded currents. The Coulomb blockade is explained as a property of a tunnel junction, not of an island.

About the Author

Jaap Hoekstra was born in Amsterdam, the Netherlands, in 1955. He received an MSc in experimental
physics from the University of Amsterdam and a PhD degree for research on (junction) charge-coupled
devices, involving device physics, device development and subsystem concepts, from the Delft University of
Technology, the Netherlands. From 1988 to 1995 he was at the Computer Architecture Laboratory at the
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TU-Delft working in the field of artificial neural networks. From 1996 to 1997 he worked on chaotic
dynamics in power systems at the laboratory of Electrical Power Systems. In April 1997 he joined the
Electronic Research Laboratory, where he is currently involved in research projects on artificial neural nets,
biologic-inspired networks, neuromorphic circuits, nanoscale electronic devices, and single-electron
tunneling devices.

Users Review

From reader reviews:

Mark Wolf:

Do you certainly one of people who can't read enjoyable if the sentence chained inside the straightway, hold
on guys that aren't like that. This Introduction to Nanoelectronic Single-Electron Circuit Design book is
readable by means of you who hate the straight word style. You will find the data here are arrange for
enjoyable reading experience without leaving also decrease the knowledge that want to give to you. The
writer of Introduction to Nanoelectronic Single-Electron Circuit Design content conveys objective easily to
understand by a lot of people. The printed and e-book are not different in the information but it just different
as it. So , do you still thinking Introduction to Nanoelectronic Single-Electron Circuit Design is not loveable
to be your top listing reading book?

Theodore Huff:

A lot of people always spent their free time to vacation or maybe go to the outside with them loved ones or
their friend. Do you realize? Many a lot of people spent these people free time just watching TV, or maybe
playing video games all day long. If you wish to try to find a new activity honestly, that is look different you
can read a new book. It is really fun in your case. If you enjoy the book which you read you can spent 24
hours a day to reading a e-book. The book Introduction to Nanoelectronic Single-Electron Circuit Design it
doesn't matter what good to read. There are a lot of folks that recommended this book. They were enjoying
reading this book. When you did not have enough space to bring this book you can buy the e-book. You can
m0ore simply to read this book through your smart phone. The price is not very costly but this book offers
high quality.

Melissa Sands:

Reading a book for being new life style in this season; every people loves to study a book. When you study a
book you can get a great deal of benefit. When you read publications, you can improve your knowledge, due
to the fact book has a lot of information on it. The information that you will get depend on what kinds of
book that you have read. If you want to get information about your research, you can read education books,
but if you want to entertain yourself you can read a fiction books, this sort of us novel, comics, in addition to
soon. The Introduction to Nanoelectronic Single-Electron Circuit Design provide you with new experience in
studying a book.
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Wendell Radford:

You are able to spend your free time to read this book this e-book. This Introduction to Nanoelectronic
Single-Electron Circuit Design is simple to create you can read it in the area, in the beach, train along with
soon. If you did not include much space to bring the actual printed book, you can buy often the e-book. It is
make you quicker to read it. You can save the actual book in your smart phone. So there are a lot of benefits
that you will get when one buys this book.
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