	Books

Nanomanufacturing



Fundamentals of Microfabrication: The Science of Miniaturization, Second Edition 

List Price $109.95 / £62.99 Buy 

MEMS technology and applications have grown at a tremendous pace, while structural dimensions have grown smaller and smaller, reaching down even to the molecular level. With this movement have come new types of applications and rapid advances in the technologies and techniques needed to fabricate the increasingly miniature devices that are literally changing our world. A bestseller in its first edition, Fundamentals of Microfabrication, Second Edition reflects the many developments in methods, materials, and applications that have emerged recently. Renowned author Marc Madou has added exercise sets to each chapter, thus answering the need for a textbook in this field. Fundamentals of Microfabrication, Second Edition offers unique, in-depth coverage of the science of miniaturization, its methods, and materials. From the fundamentals of lithography through bonding and packaging to quantum structures and molecular engineering, it provides the background, tools, and directions you need to confidently choose fabrication methods and materials for a particular miniaturization problem. New in the Second Edition 

  Revised chapters that reflect the many recent advances in the field 

  Updated and enhanced discussions of topics including DNA arrays, microfluidics, micromolding techniques, and nanotechnology 

  In-depth coverage of bio-MEMs, RF-MEMs, high-temperature, and optical MEMs. 

  Many more links to the Web 

  Problem sets in each chapter 



Nanomanufacturing Handbook 

List Price $149.95 / £85.00 Buy 

Scrutinizing the prevalent hurdles to commercial scale-up of nanotechnologies, the Nanomanufacturing Handbook presents a broad survey of the research being done to bring nanotechnology out of the laboratory and into the factory. The book collects cutting-edge research from top experts who examine such topics as surface-programmed assembly, fabrication and applications of carbon nanotubes, manufacturing nanoelectrical contacts, room-temperature nanoimprint and nanocontact technologies, nanocontacts and switch reliability, defects and surface preparation, and other innovative, application-driven initiatives. It also includes a unique survey of the current state of nanomanufacturing in the US.



Microfabrication and Nanomanufacturing 

List Price $139.95 / £79.99 Buy 

With increased activity in nanotechnology driven by economic necessity, this book focuses on the technology of fabrication and manufacturing of engineering materials at the micro- and nanoscale. The text describes the construction of microscale components using lithographic techniques, providing examples of LiGA and deep x-ray lithography. It presents bulk and micromachining procedures used for producing features, manufacturing methods such as ejection molding, and the processes used to fabricate master molds for subsequent operations. Additional material introduces new concepts including the deposition of thin solid films onto the surfaces of special tools and pulsed water drop machining.

Nanobiology



Microfluidic Lab-on-a-Chip for Chemical and Biological Analysis and Discovery 

List Price $169.95 / £97.00 Buy 

This book focuses on state-of-the-art developments in microfluidic lab-on-a-chip technologies. It offers an overview of the available technology, its limitations, and its breakthroughs over the years. The author emphasizes analytical applications of microfluidic technology and offers in-depth coverage of micromachining methods, microfluidic operations, chemical separations, sample preparation and injection methods, detection technology, and various chemical and biological analyses. The book also contains figures that represent novel designs and breakthroughs in the field, tables that summarize related materials, and problem sets that test readers' comprehension of the material.



Digital Microfluidic Biochips: Synthesis, Testing, and Reconfiguration Techniques 

List Price $129.95 / £74.99 Buy 

This book focuses on the automated design of microfluidic-based biochips for large-scale bioassays and safety-critical applications. Digital Microfluidic Biochips describes a new generation of biochips that offer dynamic reconfigurability, system scalability, system integration, and defect tolerance. The authors present a system-level design automation framework that addresses key issues in the design, analysis, and testing of digital microfluidic biochips. Topics include: operation scheduling, resource binding, and module placement; test resource optimization and fault detection while running normal bioassays; and reconfiguration-based techniques designed to increase the yield and dependability of digital microfluidic biochips.



Sensors, Nanoscience, Biomedical Engineering, and Instruments 

List Price $89.95 / £49.99 Buy 

Thoroughly revised and updated, the new edition of the best-selling Electrical Engineering Handbook is now presented as a six-volume set that offers state-of-the-art coverage of all electrical engineering sub-disciplines. Sensors, Nanoscience, Biomedical Engineering, and Instruments forms a ready reference to subjects in the fields of sensors, materials and nanoscience, instruments and measurements, and biomedical systems and devices. Written under the aegis of Richard Dorf, the book gives readers the thorough background they need in these fields. It also covers the emerging fields of nanotechnologies and biological effects.



Glossary of Biotechnology and Nanobiotechnology Terms, Fourth Edition 

List Price $89.95 / £49.99 Buy 

As the fields of biotechnology and nanobiotechnology continue their rapid growth and evolution, non-technical people such as lobbyists, attorneys, and marketing and public relations professionals must quickly become conversant with a topic that is highly technical. Known in previous editions as the Glossary of Biotechnology Terms, the new title of this edition reflects the addition of nanotechnology terms relevant to biotechnology. Essential for anyone involved in the biotechnology field or anyone who deals with professionals in biotechnology, the Glossary of Biotechnology and Nanobiotechnology Terms, Fourth Edition provides concise definitions of terms, clarifies new terms, and describes how they are used.



Microdrop Generation 

List Price $159.95 / £91.00 Buy 

The applications of inkjet-like microfluidic drop ejectors have grown rapidly in many fields, including biotechnology, drug discovery, chemistry, and microfabrication. Before this book appeared, however, users and even designers of microdrop systems had no books to reference. Microdrop Generation meets the needs of anyone who needs to understand the physics and engineering of microdrop technology. It also contains detailed information on the construction, operation, and fluid formulation for microdrop ejection systems. Written by a highly experienced practitioner of the art, the book is organized as a self-contained tutorial of microdrop technology ideal for those new to the field.



Microelectrofluidic Systems: Modeling and Simulation 

List Price $129.95 / £74.99 Buy 

Microelectrofluidic Systems is visionary in its leverage of electronic design principles for microsystem design and heralds a new era of automated system-on-a-chip (SOC) design. The strategy it presents holds the potential for significant reductions in design time and maintenance costs, and its techniques and tools can lead to the high-volume production needed for the inevitably growing product market. Integrating top-down and bottom-up design philosophies, this strategy supports modeling and simulation from the component level to the system level and leads to optimization tools valuable in design tasks from conceptualization to final manufacturing.



Biomedical Nanotechnology 

List Price $119.95 / £68.99 Buy 

This cutting-edge work focuses on the biomedical applications of nanotechnology in three disciplines: nanodrugs and drug delivery; prostheses and implants; and diagnostics and screening technologies. In describing the nanotechnology applications associated with each, leading experts discuss recent research including their own, which involves gene therapy, cancer treatments, hip replacement coatings, cantilever biochemical sensors, and lab-on-a-chip techniques. Along with this technical discussion, Biomedical Nanotechnology presents an illuminating discourse on this technology, discussing potential and perceived risks, while also addressing the social and economic context of nanotech research.



Smart Biosensor Technology 

List Price $139.95 / £79.99 Buy 

With a multidisciplinary perspective, Smart Biosensor Technology provides background essential to understanding biosensors and introduces new ideas of intelligent biosensor design and leading-edge technologies used in a variety of applications. Introductory topics include the principles of bioreceptors, an overview of biosensor materials, multiple sensor array designs, and protein-based devices. Other discussions address smart biosensor design, laboratory-on-chip technology, multi-species analysis, self-assembled bi-layers, and smart biosensors in environmental monitoring, medical, biomedical, biometric, and security applications.



Nanoscale Technology in Biological Systems 

List Price $169.95 / £97.00 Buy 

Nanoscale Technology in Biological Systems reviews recent accomplishments in the field of nanobiology and introduces the application of nanoscale matrices to human biology. It focuses on the applications of nanotechnology fabrication to biomedical devices and discusses new physical methods for cell isolation and manipulation as well as intracellular communication at the molecular level. It also explores the application of nanobiology to cardiovascular diseases, oncology, transplantation, and a range of related disciplines. This book helps build a strong background in nanotechnology and nanobiology that is ideal for molecular biologists, biochemists, materials scientists, bioengineers, and biotechnologists.



Nanoelectromechanics in Engineering and Biology 

List Price $109.95 / £62.99 Buy 

Containing a broad survey of research across a wide range of disciplines, Nanoelectromechanics in Engineering and Biology provides a thorough grounding in contemporary knowledge and understanding of the phenomena of nanometer-scale particle manipulation. The author explores how electromechanics can be applied to the sorting of DNA molecules, examining viruses, constructing electronics devices with carbon nanotubes, and actuating nanoscale electric motors. The book also provides a wealth of applications and background knowledge, from using electric fields for particle sorting in laboratories-on-a-chip to electrode fabrication, electric field simulation, and computer analysis.

Nanotechnology in Biology and Medicine: Methods, Devices, and Applications 

List Price $149.95 / £85.00 Buy 

Nanotechnology has revolutionized research in such fields as molecular biology and genomics by opening the possibility of detecting and manipulating atoms and molecules in individual cells. Nanotechnology in Biology and Medicine serves as an authoritative reference for those involved in the research, teaching, learning, and practice of nanotechnology. It presents chapters grouped into four sections: Bionanomaterials and Nanostructures; Nanodevices, Toolkits, and Instrumentation; Nanobiology Applications; and Nanomedicine applications. With published data and references, each chapter provides an overview and describes the relevant methods, protocols, instrumentation, and applications.

Chemistry



Nanotechnology: Basic Science and Emerging Technologies 

List Price $69.95 / £36.99 Buy 

Nanotechnology: Basic Science and Emerging Technologies bridges the gap between detailed technical publications that are beyond the grasp of nonspecialists and popular science books, which may be more science fiction than fact. It provides a fascinating, scientifically sound treatment that is accessible to engineers and scientists outside the field and even to students at the undergraduate level. After a basic introduction to the field, the authors explore topics that include molecular nanotechnology, nanomaterials and nanopowders, nanoelectronics, optics and photonics, and nanobiometrics. The book concludes with a look at some recent applications and prophecies for the future.



Handbook of Nanoscience, Engineering, and Technology 

List Price $149.95 / £85.00 Buy 

Nanotechnology, science, and engineering spearhead the 21st century revolution that is leading to fundamental breakthroughs in the way materials, devices, and systems are understood, designed, made, and used. With contributions from a host of world-class experts and pioneers in the field, this handbook sets forth the fundamentals of nanoelectromechanical systems (NEMS), studies their fabrication, and explores some of their most promising applications. It provides comprehensive information and references for nanoscale structures, devices, and systems, molecular technology, and nanoelectromechanical theory, and has quickly become a standard reference for the field.



CRC Handbook of Chemistry and Physics, 87th Edition 

List Price $139.95 / £79.00 Buy 

For more than 90 years, researchers around the world have relied on the CRC Handbook of Chemistry and Physics for authoritative, up-to-date data. This year will be no exception. Many of the most heavily used tables in the book receive major updates and expansions, most notably: Physical Properties of Inorganic Compounds features nearly 25% more compounds; Bond Dissociation Energies includes 70% more compounds, including for the first time more than 1200 molecular ions; and Chemical Carcinogens was updated in accordance with the recent report from the National Toxicology Program. New references will also help keep readers up to date.



Adsorption and Transport at the Nanoscale 

List Price $99.95 / £56.99 Buy 

In physical chemistry research, molecular simulation has a unique role as an intermediary between theory and experiment. Adsorption and Transport at the Nanoscale presents an overview of the progress made in the application of computer simulation to adsorption, particularly to the study of adsorption in pores. It includes the topics of modeling gas adsorption in slit pores using Monte Carlo simulation, computer simulation of isothermal mass transport in graphite slit pores, adsorption and transport at the nanoscale, synthesis and characterization of templated mesoporous material using molecular simulation, and more. This volume is a valuable resource for graduate students and researchers in chemistry and physics.



Activated Carbon Adsorption 

List Price $189.95 / £109.00 Buy 

Activated Carbon Adsorption introduces the parameters and mechanisms involved in the activated carbon adsorption of organic and inorganic compounds. This text brings together the most significant research on surface structure and processes, adsorption theories and isotherm equations, and applications from the latest literature on carbon adsorption. The book explains surface-related interactions of activated carbons, energetics, and the applicability of adsorption isotherm equations. It also discusses carbon molecular sieves and environmental applications including the removal of organics, inorganics, and other toxins from wastewater, ground water, and industrial flue gases.

Nanocomposites



Polymer nanocomposites 

List Price $279.95 / £160.00 Buy 

A class of reinforced polymers that contain improved barrier properties, fire resistance, and strength, polymer nanocomposites are a valuable as coating, structural, and packaging materials in a wide range of automobile, civil, and electrical engineering applications. Polymer Nanocomposites offers a comprehensive review of the main types of polymer nanocomposites and their properties. Part I reviews the range of layered silicates and discuss such properties as flammability, thermal stability, barrier properties, wear resistant and biodegradability. Part II considers nanotubes, nanoparticles, and inorganic-organic hybrid systems, and analysis elasticity and strength as well as magnetic and light-emitting properties.



Nanostructured Silicon-based Powders and Composites 

List Price $119.95 / £68.99 Buy 

This book provides a comprehensive survey of French contributions to the synthesis of nano-sized powders and the production of nano-structured Silicon-Based composites by liquid-phase sintering using nano-sized powders, in which interfaces play a decisive role in the evolution of properties. It focuses on a series of identical materials, addressing preparation conditions, physical and chemical analysis, and mechanical property determination of Silicon-Based nanocomposites. Edited by well-known experts, Nanostructured Silicon-Based Powders and Composites is very detailed and strongly interdisciplinary and will be valuable for a broad readership in research and education.



Spin Dependent Transport in Magnetic Nanostructures 

List Price $109.95 / £62.99 Buy 

Spin-dependent transport phenomena in magnetic nanostructures have received much attention both from the academic and a technological points of view. Ferromagnetic tunnel junctions, made of ferromagnetic metal electrodes and a very thin insulating barrier between them, also also hold a great deal of current interest. Edited by two of the world's leading authorities, Spin Dependent Transport in Magnetic Nanostructures introduces and explains the basic physics and applications of a variety of spin-dependent transport phenomena in magnetic nanostructures, with particular emphasis on magnetic multilayers and magnetic tunnel junctions.

Nanomaterials



Nanomaterials Handbook 

List Price $149.95 / £85.00 Buy 

Exploring both commercially available and emerging materials, the Nanomaterials Handbook delves into the unique properties of materials that are realized at the nano level using language familiar to materials scientists. While it offers an in-depth investigation of carbon-based nanomaterials, which are as important to nanotechnology as silicon is to electronics, it goes beyond the usual discussion of nanotubes and nanofibers to consider graphite whiskers, cones and polyhedral crystals, and nanocrystalline diamonds. It also provides significant new information with regard to nanostructured semiconductors, ceramics, metals, biomaterials and polymers, as well as advances drug delivery.



Nanostructure Control of Materials 

List Price $249.95 / £145.00 Buy 

Nanotechnology is an area of science and technology where dimensions and tolerances in the range of 0.1nm to 100nm play a critical role. Nanotechnology has opened up new worlds of opportunity. It encompasses precision engineering as well as electronics, electromechanical systems and mainstream biomedical applications in areas as diverse as gene therapy, drug delivery, and novel drug discovery techniques. Nanostructured materials present exciting opportunities for manipulating structure and properties on the nanometer scale. The ability to engineer novel structures at the molecular level has led to unprecedented opportunities for materials design. This new book provides detailed insights into the synthesis/structure and property relationships of nanostructured materials. A valuable book for materials scientists, mechanical and electronic engineers and medical researchers.



Carbon Nanomaterials 

List Price $89.95 / £49.99 Buy 

Featuring the contributions of exceptional leaders in the field, Carbon Nanomaterials examines the special properties and practical synthesis for numerous carbon-based nanomaterials in the context of commercially available nanomaterials, emerging technologies, and future applications including composite materials, hydrogen storage medium, electrodes in batteries and supercapacitors and field-emitting devices. It emphasizes the the importance of nanotexture and surface chemistry in various modification methods used to customize properties for a wide range of applications and draws attention to challenges that must be addressed before they are fully integrated into the next generation of science and engineering applications.



Nanotubes and Nanofibers 

List Price $89.95 / £49.99 Buy 

With carbon nanotubes at the nexus of nanomaterials research over the last few years, Nanotubes and Nanofibers provides a look at cutting-edge developments in carbon and inorganic nanotubes, nanofibers, and their properties. Edited by the award-winning professor and researcher Dr. Yury Gogotsi, the book features contributions from well-known pioneers of continuous nanofibers, carbon nanotube research, inorganic nanotubes and commercialization. It offers a well-rounded perspective on the advances leading to improved nanomaterial properties for a range of new devices and applications including electronic devices, structural composites, hydrogen and gas storage, electrodes in electrochemical energy-storage systems, sorbents, and filters.



Novel Nanocrystalline Alloys and Magnetic Nanomaterials 

List Price $149.95 / £85.00 Buy 

Nanocrystalline materials exhibit remarkable structural, electrical, magnetic, and optical properties that can be exploited in a wide variety of structural and nonstructural applications ranging from flat panel displays to medical implants. Bringing together contributions from leading researchers throughout Europe and Japan, Novel Nanocrystalline Alloys and Magnetic Nanomaterials presents a comprehensive overview of this fast moving field. The book discusses nanocrystalline and amorphous alloys; novel nanomaterials, including nanocomposites and nanotubes; and magnetic nanomaterials and their applications.

Nanoparticles



Nanoparticle Technology for Drug Delivery 

List Price $199.95 / £110.00 Buy 

Nanoparticles, products of nanotechnology, are of increasing interest to the pharmaceutical community. They can increase drug solubility, enhance bioavailability, allow tissue targeting, offer decreased side-effects, and improve therapeutic efficacy. Presenting the most pertinent and practical issues in the manufacturing and biological application of nanoparticles, this source presents state-of-the-art scientific contributions by seasoned authorities in the field.



Nanoparticle Assemblies and Superstructures 

List Price $199.95 / £115.00 Buy 

Scientists in the fast-growing field of nanoscale assemblies and superstructures must define a method of organization for nanocolloids in more complex structures, define what kind of structures are best suited for a range of applications, and study the new properties appearing in nanocolloid superstructures Nanoparticle Assemblies and Superstructures assesses the current status of nanoparticle assemblies and the requirements for different applications of organized nanomaterials. It addresses changes in various properties of individual particles when they form agglomerates and simple assemblies, and describes methods of organizing particles in complex nanostructured superstructures.



Atomic and Molecular Clusters 

List Price $44.95 / £23.99 Buy 

Clusters constitute a fascinating field of research in physics, chemistry, and materials science. This book introduces atomic clusters, ranging from the weakly bonded clusters of argon to strongly-bonded carbon clusters and metal nano-particles. It describes the experimental generation, detection, and interrogation of clusters along with theoretical approaches developed to help readers understand the physical properties. It classifies clusters according to their bonding types and gives examples of present and possible future applications of clusters in electronic, optical and magnetic devices.

Nanotubes



Carbon Nanotubes: Science and Applications 

List Price $99.95 / £56.99 Buy 

Taking a comprehensive look at this diverse and dynamic subject, Carbon Nanotubes: Science and Applications describes the field's various aspects, including properties, growth, and processing techniques, while focusing on major application areas. Well-known authors active in the craft of carbon nanotubes present an overview on structures and properties followed by coverage of modeling and simulation efforts and growth by arc discharge, laser ablation, and chemical vapor deposition. Applications then become the focal point in chapters on scanning probe microscopy, carbon nanotube-based diodes and transistors, and the development of chemical and physical sensors, biosensors, and composites.



Carbon Nanotubes: Properties and Applications 

List Price $99.95 / £56.99 Buy 

Carbon Nanotubes takes a broad look at CNTs and the tools used to study them. It opens with a general introduction to the basic characteristics and the history of CNTs, followed by discussions on synthesis methods and the growth of 'peapod' structures. Coverage then moves to electronic properties and band structures of single-wall nanotubes (SWNTs), magnetic properties, Raman spectroscopy of electronic and chemical behavior, and electromechanical properties and applications in NEMS. Turning to applications, the final sections of the book explore mechanical properties of SWNTs spun into fibers, sidewall functionalization in composites, and using SWNTs as tips for scanning probe microscopes.

Nanostructures



Engineering Thin Films and Nanostructures with Ion Beams 

List Price $139.95 / £79.99 Buy 

The use of a directed-energy ion beam is finding novel industrial applications that require the custom tailoring of new materials and devices, including magnetic storage devices, photonics, opto-electronics, and molecular transport. From the basics of the ion-beam modification of materials to state-of-the-art applications, Engineering Thin Films and Nanostructures with Ion Beams provides a complete retrospective of the technology and illustrates the wider landscape for which ion beam techniques are becoming increasingly applicable. It includes a CD-ROM with video clips from an electron microscope that details crater formation and annealing by ion beams.



Nano Science and Technology: Novel Structures and Phenomena 

List Price $84.99 / £48.99 Buy 

This volume consists of papers presented at the Advanced Study Institute in Hong Kong that explore developments in novel structures in phenomena of nanostructured materials, reflecting the rapid growth of nano science and technology in physics, chemistry, and medicine. The topics include two-dimensional nanoclusters on metal surfaces, quantum dynamics of coupled quantum-dot cubits and dephasing effects induced by measurements, coating of metal oxides onto surface of mesoporous silicas, and synthesis of boron nitride nanotube arrays. Nano Science and Technology: Novel Structures and Phenomena is a useful source of reference for postgraduates, professionals, and researchers in this fast growing field. 



Nanostructured Materials: Processing, Properties and Applications 

List Price $179.95 / £99.00 Buy 

Including contributions from twenty-one international contributors, Nanostructured Materials focuses on the synthesis, characterization, and properties relevant to nanostructured materials applications that require bulk and mainly inorganic materials. Topics include synthesis and processing of powders and films, thermal spray processing of nanocrystalline materials, solid state processing, nanocrystalline powder consolidation methods, electrodeposited nanocrystalline materials, computer simulation of nanomaterials, diffusion, gas reactive applications, magnetic properties, mechanical behavior, structure formation, mechanical behavior of two-phase materials, and more.



Optics in Magnetic Multilayers and Nanostructures 

List Price $99.95 / £56.99 Buy 

Optics in Magnetic Multilayers and Nanostructures presents an accessible, timesaving introduction to optics in anisotropic magnetic media. It provides detailed explanations and full step-by-step derivations that offer insight into the procedure and reveal any approximations. The author explains the basic concepts of magnetooptics; non-reciprocal wave propagation; the simultaneous effect of crystalline symmetry and arbitrarily oriented magnetization on the form of permittivity tensors; spectral dependence of permittivity; multilayers at polar, longitudinal, transverse, and arbitrary magnetization; the effect of normal incidence on multilayers; and anisotropic multilayer gratings.

Physics and Chemistry of Nano-structured Materials 

List Price $109.95 / £62.99 Buy 

Nanostructured materials represent a fast-evolving application of recent research in physics and chemistry. The core of this book consists of lectures by five noted researchers - Paul Alivisatos, D.D. Awschalom, Sumio Iijima, Charles Lieber, and Phaedon Avouris - presented at the Advanced Study Institute in Hong Kong. Discussions cover metal and semiconductor nanostructures, carbon nanostructures, functional nanostructured materials, and nanocomposites, including nanocrystals, tubes, and wires, semiconductor heterostructures, and manipulation and fabrication techniques. Anyone with an interest in the growth and characterization of sophisticated materials will find this a valuable resource.

Nanometrology



Handbook of Surface and Nanometrology 

List Price $530.00 / £305.00 Buy 

Written by the man often regarded as the 'Father of Digital Metrology,' the Handbook of Surface and Nanometrology is an updated and expanded version of the most definitive work in this field, the Handbook of Surface Metrology. It covers in great detail surface metrology and nanometrology and more importantly, the areas where they overlap, thereby providing a quantitative means of controlling and predicting processes and performance. The author explains trends and mechanisms in detail with numerous practical examples. Many aspects of nanotechnology and precision engineering are considered in chapters on manufacture, characterization, standardization, performance, and instrumentation.

Modeling



Modeling MEMS and NEMS 

List Price $74.95 / £42.99 Buy 

Designing small structures necessitates an understanding of various device behaviors. The way to gain that understanding is to build, analyze, and interpret the proper mathematical models. Through such models, this book illuminates micro- and nanoscale phenomena, and thereby facilitates the design and optimization of micro- and nanoscale devices. Each chapter focuses on a set of devices that share a common feature. The authors abstract that feature and present the mathematical tools needed to model it. This treatment not only provides the background and tools needed to design and optimize microdevices, but also helps develop the intuitive understanding that can lead to new and better designs and devices.



Nanoengineering of Structural, Functional and Smart Materials 

List Price $199.95 / £115.00 Buy 

This book combines wide-ranging research from 24 nanotechnology laboratories involved in the development of multifunctional materials for advanced functional and structural capabilities. It focuses on synthesis, modeling, and manufacturing techniques that are designed to improve material properties, durability, multifunctionality, self-monitoring, and adaptability. It also examines the nanofabrication of sensors and nanostructured electro-mechanical actuators, functions to prevent degradation and failure of structures, and commercial applications of nanoengineered smart materials, such as nanocoatings and functionalized nanotubes.

Electronics



Non-Equilibrium Dynamics of Semiconductors and Nanostructures 

List Price $139.95 / £79.99 Buy 

Providing a review of important contributions, Non-Equilibrium Dynamics of Semiconductors and Nanostructures explores recent developments in the field of ultrafast dynamics. This book discusses spin dynamics in a high mobility two-dimensional electron gas, ultrafast non-equilibrium electron dynamics in metal nanoparticles, optical properties of hexagonal and cubic GaN self-assembled quantum dots, generation of monochromatic acoustic phonons in GaAs, and more. The text also presents optical studies of carrier dynamics and non-equilibrium optical phonons in nitride-based semiconductors and demonstrates electromagnetically induced transparency in semiconductor quantum wells.

Nanolithography and patterning techniques in microelectronics 

List Price $249.95 / £140.00 Buy 

Nanolithography and Patterning Techniques in Microelectronics examines the new range of techniques that have made it possible to develop complex patterns at the nanoscale and explores their industrial applications. This book considers ways of forming and modifying surfaces for patterning and provides information on specific patterning techniques such as soft lithography, ion beam patterning, photolithography, inkjet printing, and the use of nanostencils. It also discusses prototyping and the manufacture of particular devices. With a distinguished team of contributors, this is an ideal reference for researchers and professionals using advanced polymers in such areas as microelectronics and biomedical devices.



Logic Design of NanoICS 

List Price $99.95 / £56.99 Buy 

Logic Design of NanoICs draws connections between traditional approaches to design and modern design in nanodimensions. It begins with an introduction to the directions and basic methodology of logic design at the nanoscale, then proceeds to nanotechnologies and CAD, graphical representation of switching functions and networks, word-level and linear word-level data structures, 3-D topologies based on hypercubes, multilevel circuit design, and fault-tolerant computation in hypercube-like structures. The authors propose design solutions and techniques, going beyond the underlying technology to provide more applied knowledge. The book includes abundant figures, tables, examples, and problems.



Thermoelectrics Handbook: Macro to Nano 

List Price $149.95 / £85.00 Buy 

Thermoelectric energy conversion is a rapidly expanding area of science and technology that has realized significant advances, particularly in device applications with the advent of micro and nanotechnology. The Thermoelectrics Handbook: Macro to Nano provides an update of the latest activities in thermoelectrics worldwide. In a readily accessible, convenient format, 99 internationally recognized experts have contributed review-type chapters covering their areas of expertise. The discussions include several topics not covered in other publications, such as the impact of nanotechnology on the design and synthesis of materials with more than double the thermoelectric performance.



MEMS and NEMS: Systems, Devices, and Structures 

List Price $99.95 / £56.99 Buy 

The technological revolution precipitated by micro- and nanoelectromechanical systems (MEMS and NEMS) will change the nature of most human-made structures, devices, and systems. This book brings together the various paradigms, methods, techniques, and technologies associated with MEMS and NEMS in a presentation accessible to a broad audience. Focusing on the basic theory needed to design, develop, analyze, and prototype high-performance devices, components, and structures, it shows how to analyze processes, phenomena, and properties at nano- and micro-scales and illustrates development of NEMS and MEMS architectures, physical representations, structural synthesis, and optimization.



Handbook of Photomask Manufacturing Technology 

List Price $149.95 / £85.00 Buy 

As the semiconductor industry attempts to increase the number of functions that will fit into the smallest space on a chip, it is increasingly important for new technologies to keep pace with these demands. Photomask technology is one of the key areas to achieving this goal. This valuable reference provides a comprehensive summary of all areas of mask technology in a single work, featuring contributions from 40 internationally reputable authors from industry, academia, government, national labs, and consortia. They discuss conventional masks and their supporting technologies, as well as next-generation technologies such as extreme ultraviolet, electron projection, ion projection, and x-ray lithography.



Semiconductor and Metal Nanocrystals: Synthesis and Electronic and Optical Properties 

List Price $179.95 / £99.00 Buy 

Semiconductor and Metal Nanocrystals addresses current topics impacting the field including synthesis and assembly of nanocrystals, theory and spectroscopy of interband and intraband optical transitions, single-nanocrystal optical and tunneling spectroscopies, electrical transport in nanocrystal assemblies, and physical and engineering aspects of nanocrystal-based devices. Written by experts, this reference presents key advances in the field of semiconductor nanocrystal quantum dots and metal nanoparticles over the past several years. It focuses specifically on nanocrystals generated through chemical techniques and merges investigative frontiers in physics, chemistry, and engineering.



3-D Nanoelectronic Computer Architecture and Implementation 

List Price $139.95 / £79.99 Buy 

It is becoming increasingly clear that the two-dimensional layout of devices on computer chips hinders the development of high-performance computer systems. Three-dimensional structures will be needed to provide the performance required to implement computationally intensive tasks. 3-D Nanoelectronic Computer Architecture and Implementation reviews the state of the art in nanoelectronic device design and fabrication and discusses the architectural aspects of 3-D designs, including the possible use of molecular wiring and carbon nanotube interconnections. This is a valuable reference for those involved in the design and development of nanoelectronic devices and technology.



Silicon Nanoelectronics 

List Price $139.95 / £79.99 Buy 

Because the silicon process infrastructure is already in place and because of silicon's compatibility with current CMOS circuits, silicon nanodevices are positioned to become particularly important. This book takes a look at the recent development of novel devices and materials that hold great promise for the creation of smaller and more powerful chips. Presenting the contributions of more than 20 leading researchers, the text includes extensive background information and considers issues such as quantum effects and ballistic transport and resonant tunneling in silicon nanotechnology. Significant attention is paid to the all-important silicon single electron transistors and the devices that utilize them.



Decision Diagram Techniques for Micro- and Nanoelectronic Design Handbook 

List Price $99.95 / £56.99 Buy 

Taking an applied perspective, Decision Diagram Techniques for Micro- and Nanoelectronic Design Handbook provides a comprehensive, up-to-date collection of DD techniques. Experts with more than forty years of combined experience in both industrial and academic settings demonstrate how to apply the techniques to full advantage with more than 400 examples and illustrations. Beginning with the fundamental theory, data structures, and logic underlying DD techniques, they explore a breadth of topics from arithmetic and word-level representations to spectral techniques and event-driven analysis. The book also includes abundant references to more detailed information and additional applications.



Spintronic Materials and Technology 

List Price $179.95 / £99.00 Buy 

Compiling the obstacles and progress of spin-controlled devices into one book, Spintronic Materials and Technology presents an in-depth examination of the most recent technological spintronic developments. The book discusses underlying theory, experimental results, characterization techniques, and device applications. With contributions from leading experts, it also addresses the classes of materials systems under investigation for use in spintronics, including ferromagnetic metals and alloys, Heusler alloys and half-metallic oxides, and diluted magnetic semiconductors. The second-generation spintronic devices discussed in this book will not only improve the existing capabilities of electronic transistors, but will enable future computers to run faster and consume less power.

MEMS

Nano- and Micro-Electromechanical Systems: Fundamentals of Nano- and Microengineering 

List Price $99.95 / £30.99 Buy 

Developing the basic theoretical foundations needed to design, develop, analyze, and prototype high-performance micro- and nano-electromechanical systems (MEMS and NEMS), this text brings together the various methods and technologies needed to solve a wide array of engineering problems. With interdisciplinary synergism, it focuses on basic studies of phenomena and processes in NEMs and MEMs, synthesis of nano-and microscale devices and the systems, and component design. The author discusses the application and impact of these devices and systems to a variety of fields, including information technology, medicine, the environment, power systems, and national security.



Fabrication of Silicon Microprobes for Optical Near-Field Applications 

List Price $109.95 / £62.99 Buy 

Based upon the authors' own research and experiments, this book develops several technological approaches to using silicon micromachining techniques for fabricating microprobes without the drawbacks of conventional optical fiber probes. The authors have developed a simple, effective method for batch-process production of silicon cantilevered probes with apertures as small as 20 nanometers. They have investigated in detail the probes' optical performance characteristics and show how silicon probes overcome the limitations of the optical fiber probes in terms of production throughput, optical throughput, reproducibility, simplicity of instrumentation, and mechanical performance.



Catalysis and Electrocatalysis at Nanoparticle Surfaces 

List Price $239.95 / £135.00 Buy 

Illustrating developments in electrochemical nanotechnology, heterogeneous catalysis, surface science and theoretical modelling, this reference describes the manipulation, characterization, control, and application of nanoparticles for enhanced catalytic activity and selectivity. It also offers experimental and synthetic strategies in nanoscale surface science. Catalysis and Electrocatalysis at Nanoparticle Surfaces discusses practical methods to control the size, shape, crystal structure, and composition of nanoparticles, simulate metal-support interactions, predict nanoparticle behavior, enhance catalytic rates in gas phases, and examine catalytic functions on wet and dry surfaces.



Micro Electro Mechanical System Design 

List Price $139.95 / £85.00 Buy 

Micro Electro Mechanical System Design presents a unified treatment of all micro electro mechanical system (MEMS) design procedures. The author focuses on the complete process required for designing and developing MEMS. Instead of focusing only on the detailed engineering and physics underlying a MEMS device, such as a gyroscope or fluidic device, this book looks at the entire process that a MEMS design engineer must consider in order to make informed technical decisions. The chapters answer important questions such as what fabrication processes to use, which design approach will produce a reliable device with good yield, and what packaging and assembly requirements are needed.



MEMS: Introduction and Fundamentals 

List Price $89.95 / £49.99 Buy 

Thoroughly revised and updated, the new edition of the best-selling MEMS Handbook is now presented as a three-volume set that offers state-of-the-art coverage of microelectromechanical systems. The first volume, MEMS: Introduction and Fundamentals builds the required background and explores various physical considerations of MEMS. Topics include scaling, simulation models, the basics of control theory, and the physics of materials flow, thin liquid films, and bubble/drop transport. New chapters in this edition address lattice Boltzmann simulations and microscale hydrodynamics. Standing well on its own, this books builds an outstanding foundation for further exploration of MEMS and their applications.

MEMS: Design and Fabrication 

List Price $89.95 / £49.99 Buy 

Thoroughly revised and updated, the new edition of the best-selling MEMS Handbook is now presented as a three-volume set that offers state-of-the-art coverage of microelectromechanical systems. Through chapters contributed by top experts and pioneers in the field, MEMS: Design and Fabrication presents a comprehensive look at the materials, procedures, tools, and techniques of MEMS fabrication. New chapters in this edition examine the materials and fabrication of polymer microsystems and optical diagnostics for investigating the entrance length in microchannels. Rigorous yet accessible, this volume provides the practical knowledge needed for work in cutting-edge MEMS applications.



MEMS: Applications 

List Price $89.95 / £49.99 Buy 

Thoroughly revised and updated, the new edition of the best-selling MEMS Handbook is now presented as a three-volume set that offers state-of-the-art coverage of microelectromechanical systems. Through chapters contributed by top experts in the field, this volume explores a wide range of MEMS applications, ranging from inertial sensors, microactuators, and microscale vacuum pumps to microrobtics and micro-droplet generators. The final section of the book looks toward the future of MEMS, including MEMS autonomous control of free-shear flows and fabrication technologies for nanoscale devices. New chapters in this edition explore topics such as nonlinear electrokinetic devices and molecular self-assembly.



The MEMS Handbook, Second Edition - 3 Volume Set 

List Price $179.95 / £99.00 Buy 

The new edition of the best-selling MEMS Handbook is now presented as a three-volume set that offers state-of-the-art coverage of microelectromechanical systems, their fundamentals (volume one), design and fabrication (volume 2), and applications (volume 3). Combined, these three volumes represent the most thorough, comprehensive, and authoritative treatment of MEMS available anywhere. Written by a team of authors unsurpassed in their experience and standing in the scientific community, this edition includes new chapters on computational methods, polymeric-based micro- and nanosensors and actuators, the hydrodynamics of small-scale internal gaseous flows, and molecular self-assembly.



Mechanical Properties of Polymers based on Nanostructure and Morphology 

List Price $169.95 / £97.00 Buy 

Synthetic composite polymers have enormous medical, industrial, and household applications. Researchers continue to focus their efforts on the structure-property correlations at the micro- and nanoscales. This book presents recent results regarding mechanical properties of polymers derived from improved knowledge of their structures at the nanoscale and from the interactions between the complex hierarchical structures and functional requirements. It covers structural and morphological characterization, deformation mechanisms at the nanoscale, mechanical properties improvement, and fracture behavior while linking the knowledge of structure-property correlations with practical aspects.



Nanolithography and Patterning Techniques in Microelectronics 

List Price $249.95 / £140.00 Buy 

Nanolithography and Patterning Techniques in Microelectronics examines the new range of techniques that have made it possible to develop complex patterns at the nanoscale and explores their industrial applications. This book considers ways of forming and modifying surfaces for patterning and provides information on specific patterning techniques such as soft lithography, ion beam patterning, use of nanostencils, photolithography, and inkjet printing. It also discusses prototyping and the manufacture of particular devices. With a distinguished team of contributors, this is an ideal reference for researchers and professionals using advanced polymers in such areas as microelectronics and biomedical devices.



Nano Science and Technology: Novel Structures and Phenomena 

List Price $84.99 / £48.99 Buy 

This volume consists of papers presented at the Advanced Study Institute in Hong Kong that explore developments in novel structures in phenomena of nanostructured materials, reflecting the rapid growth of nano science and technology in physics, chemistry, and medicine. The topics include two-dimensional nanoclusters on metal surfaces, quantum dynamics of coupled quantum-dot cubits and dephasing effects induced by measurements, coating of metal oxides onto surface of mesoporous silicas, and synthesis of boron nitride nanotube arrays. Nano Science and Technology: Novel Structures and Phenomena is a useful source of reference for postgraduates, professionals, and researchers in this fast growing field.
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