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Is Bigger Always Better? Explore the Behavior of Very Small Devices as Described by Quantum
Mechanics

Smaller is better when it comes to the semiconductor transistor. Nanoscale Silicon Devices examines the
growth of semiconductor device miniaturization and related advances in material, device, circuit, and system
design, and highlights the use of device scaling within the semiconductor industry. Device scaling, the
practice of continuously scaling down the size of metal-oxide-semiconductor field-effect transistors
(MOSFETs), has significantly improved the performance of small computers, mobile phones, and similar
devices. The practice has resulted in smaller delay time and higher device density in a chip without an
increase in power consumption.

This book covers recent advancements and considers the future prospects of nanoscale silicon (Si) devices. It
provides an introduction to new concepts (including variability in scaled MOSFETs, thermal effects,
spintronics-based nonvolatile computing systems, spin-based qubits, magnetoelectric devices, NEMS
devices, tunnel FETs, dopant engineering, and single-electron transfer), new materials (such as high-k
dielectrics and germanium), and new device structures in three dimensions. It covers the fundamentals of
such devices, describes the physics and modeling of these devices, and advocates further device scaling and
minimization of energy consumption in future large-scale integrated circuits (VLSI).

Additional coverage includes:

Physics of nm scaled devices in terms of quantum mechanics●

Advanced 3D transistors: tri-gate structure and thermal effects●

Variability in scaled MOSFET●

Spintronics on Si platform●

NEMS devices for switching, memory, and sensor applications●



The concept of ballistic transport●

The present status of the transistor variability and more●

An indispensable resource, Nanoscale Silicon Devices serves device engineers and academic researchers
(including graduate students) in the fields of electron devices, solid-state physics, and nanotechnology.
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From reader reviews:

Willie Blackburn:

In this 21st centuries, people become competitive in each and every way. By being competitive right now,
people have do something to make these survives, being in the middle of the actual crowded place and notice
simply by surrounding. One thing that at times many people have underestimated that for a while is reading.
That's why, by reading a publication your ability to survive enhance then having chance to stay than other is
high. For yourself who want to start reading a new book, we give you this specific Nanoscale Silicon
Devices book as beginning and daily reading e-book. Why, because this book is usually more than just a
book.

Kathryn Richardson:

Nowadays reading books become more and more than want or need but also get a life style. This reading
practice give you lot of advantages. The huge benefits you got of course the knowledge even the information
inside the book this improve your knowledge and information. The data you get based on what kind of book
you read, if you want attract knowledge just go with education books but if you want truly feel happy read
one together with theme for entertaining including comic or novel. The actual Nanoscale Silicon Devices is
kind of reserve which is giving the reader unstable experience.

Susan Bondurant:

Reading a publication can be one of a lot of action that everyone in the world loves. Do you like reading
book so. There are a lot of reasons why people enjoyed. First reading a book will give you a lot of new info.
When you read a reserve you will get new information mainly because book is one of several ways to share
the information as well as their idea. Second, studying a book will make you more imaginative. When you
reading through a book especially fictional works book the author will bring you to definitely imagine the
story how the figures do it anything. Third, you can share your knowledge to others. When you read this
Nanoscale Silicon Devices, it is possible to tells your family, friends and soon about yours book. Your
knowledge can inspire the others, make them reading a publication.

Shirley Bishop:

Are you kind of occupied person, only have 10 as well as 15 minute in your day to upgrading your mind
talent or thinking skill possibly analytical thinking? Then you have problem with the book compared to can
satisfy your small amount of time to read it because this time you only find book that need more time to be
examine. Nanoscale Silicon Devices can be your answer because it can be read by anyone who have those
short time problems.
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