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Advances in Chemical Mechanical Planarization (CMP)

2021-09-10

advances in chemical mechanical planarization cmp second edition provides the latest information on a mainstream process that is critical for high volume high yield semiconductor manufacturing and even more so as device dimensions continue to
shrink the second edition includes the recent advances of cmp and its emerging materials methods and applications including coverage of post cmp cleaning challenges and tribology of cmp this important book offers a systematic review of
fundamentals and advances in the area part one covers cmp of dielectric and metal films with chapters focusing on the use of current and emerging techniques and processes and on cmp of various materials including ultra low k materials and high
mobility channel materials and ending with a chapter reviewing the environmental impacts of cmp processes new content addressed includes cmp challenges with tungsten cobalt and ruthenium as interconnect and barrier films consumables for
ultralow topography and cmp for memory devices part two addresses consumables and process control for improved cmp and includes chapters on cmp pads diamond disc pad conditioning the use of ftir spectroscopy for characterization of surface
processes and approaches for defection characterization mitigation and reduction advances in chemical mechanical planarization cmp second edition is an invaluable resource and key reference for materials scientists and engineers in academia and r d
reviews the most relevant techniques and processes for cmp of dielectric and metal films includes chapters devoted to cmp for current and emerging materials addresses consumables and process control for improved cmp including post cmp

Emerging Contaminants

2021-05-27

emerging contaminants presents the reader with information on classification recent studies and adverse effects on the environment and human health of the main classes of contaminants emerging contaminants are synthetic or natural compounds
and microorganisms produced and used by humans that cause adverse ecological and human health effects when they reach the environment this book is organized into four sections that cover the classification of contaminants and the
instrumental techniques used to quantify them recent studies on pesticides antibiotics as an important group of emerging contaminants and studies of different classes of emerging contaminants such as polybrominated diphenyl ethers pbdes
microplastics and others

Materials Science and Technology of Optical Fabrication

2018-07-30

covers the fundamental science of grinding and polishing by examining the chemical and mechanical interactions over many scale lengths manufacturing next generation optics has been and will continue to be enablers for enhancing the performance of
advanced laser imaging and spectroscopy systems this book reexamines the age old field of optical fabrication from a materials science perspective specifically the multiple complex interactions between the workpiece optic slurry and lap it also
describes novel characterization and fabrication techniques to improve and better understand the optical fabrication process ultimately leading to higher quality optics with higher yield materials science and technology of optical fabrication is
divided into two major parts the first part describes the phenomena and corresponding process parameters affecting both the grinding and polishing processes during optical fabrication it then relates them to the critical resulting properties of the
optic surface quality surface figure surface roughness and material removal rate the second part of the book covers a number of related topics including developed forensic tools used to increase yield of optics with respect to surface quality
scratch dig and fracture loss novel characterization and fabrication techniques used to understand quantify the fundamental phenomena described in the first part of the book novel and recent optical fabrication processes and their connection
with the fundamental interactions and finally special techniques utilized to fabricate optics with high damage resistance focuses on the fundamentals of grinding and polishing from a materials science viewpoint by studying the chemical and
mechanical interactions phenomena over many scale lengths between the workpiece slurry and lap explains how these phenomena affect the major characteristics of the optic workpiece namely surface figure surface quality surface roughness and
material removal rate describes methods to improve the major characteristics of the workpiece as well as improve process yield such as through fractography and scratch forensics covers novel characterization and fabrication techniques used
to understand and quantify the fundamental phenomena of various aspects of the workpiece or fabrication process details novel and recent optical fabrication processes and their connection with the fundamental interactions materials science
and technology of optical fabrication is an excellent guidebook for process engineers fabrication engineers manufacturing engineers optical scientists and opticians in the optical fabrication industry it will also be helpful for students studying
material science and applied optics photonics

Polymer Science and Nanotechnology

2020-06-16

polymer science and nanotechnology fundamentals and applications brings together the latest advances in polymer science and nanoscience sections explain the fundamentals of polymer science including key aspects and methods in terms of
molecular structure synthesis characterization microstructure phase structure and processing and properties before discussing the materials of particular interest and utility for novel applications such as hydrogels natural polymers smart
polymers and polymeric biomaterials the second part of the book examines essential techniques in nanotechnology with an emphasis on the utilization of advanced polymeric materials in the context of nanoscience throughout the book chapters are
prepared so that materials and products can be geared towards specific applications two chapters cover in detail major application areas including fuel and solar cells tissue engineering drug and gene delivery membranes water treatment and oil
recovery presents the latest applications of polymers and polymeric nanomaterials across energy biomedical pharmaceutical and environmental fields contains detailed coverage of polymer nanocomposites polymer nanoparticles and hybrid polymer
metallic nanoparticles supports an interdisciplinary approach enabling readers from different disciplines to understand polymer science and nanotechnology and the interface between them
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Abrasive Technology

2018-10-24

the subject matter of this book is the information on the abrasive technology methods the characteristics of the methods for example the technological parameters tools and machines innovative methods characteristics of surface structure and
surface properties after this type of mechanical process and application in various industrial branches and other technical and technological domains abrasive technology is very important for example in precision component manufacturing and
nano technology devices the aim of this book is to present information on the characteristics and applications of abrasive technology abrasive tools tests and also the innovative methods of this technology this information enables scientists
engineers and designers to ensure the soundness and integrity of the fabricated components and to develop new techniques effectively

Wafer Manufacturing

2021-01-11

presenting all the major stages in wafer manufacturing from crystals to prime wafers this book first outlines the physics associated metrology process modelling and quality requirements and the goes on to discuss wafer forming and wafer
surface preparation techniques the whole is rounded off with a chapter on the research and future challenges in wafer manufacturing

Membrane-based Hybrid Processes for Wastewater Treatment

2021-05-27

membrane based hybrid processes for wastewater treatment analyzes and discusses the potential of membrane based hybrid processes for the treatment of complex industrial wastewater the recovery of valuable compounds and water reutilization
in addition recent and future trends in membrane technology are highlighted industrial wastewater contains a large variety of compounds such as heavy metals salts and nutrients which makes its treatment challenging thus the use of
conventional water treatment methods is not always effective membrane based hybrid processes have emerged as a promising technology to treat complex industrial wastewater discusses the properties mechanisms advantages limitations and
promising solutions of different types of membrane technologies addresses the optimization of process parameters describes the performance of different membranes presents the potential of nanotechnology to improve the treatment efficiency of
wastewater treatment plants wwtps covers the application of membrane and membrane based hybrid treatment technologies for wastewater treatment includes forward osmosis electrodialysis and diffusion dialysis considers hybrid membrane
systems expanded to cover zero liquid discharge salt recovery and removal of trace contaminants

Handbook on Nanobiomaterials for Therapeutics and Diagnostic Applications

2021-03-18

handbook of nano biomaterials for therapeutics and diagnostic applications covers in depth topics on nano biomaterials and nano drug delivery systems biosensors and bioimaging involving polymer nanocomposites metal nanocomposites and other
carbon family fibers and proteins the book covers the current application of tiny machines or nanodevices and their use as early detection systems for life threatening diseases giving detailed literature on the development of nanodevices their use as
diagnostic tools and their present trend in the industry and market in addition their synthesis potential applications and future of smart nanodevices in diagnosis of diseases and their use as smart clinical devices is covered users will find sections
on recent advances in interdisciplinary research on the processing morphology structure and properties of nanostructured materials and their applications in drug delivery for various diseases such as cancer tuberculosis alzheimer disease
ophthalmic diseases and more offers a comprehensive coverage of the therapeutics and smart nanodevices as diagnostic tools and their potential clinical applications in biosensing and bioimaging includes a glimpse into the nano biomaterials that are
essential components in nanomedicines describes nanodevices in the early diagnosis of the diseases explains the nano drug delivery system for the treatment of various diseases including cancer tuberculosis alzheimer disease and ophthalmic diseases
encompasses all information starting from the design of nano biomaterials to their applications in theranostics

Springer Handbook of Semiconductor Devices

2022-11-10

this springer handbook comprehensively covers the topic of semiconductor devices embracing all aspects from theoretical background to fabrication modeling and applications nearly 100 leading scientists from industry and academia were selected
to write the handbook s chapters which were conceived for professionals and practitioners material scientists physicists and electrical engineers working at universities industrial r d and manufacturers starting from the description of the
relevant technological aspects and fabrication steps the handbook proceeds with a section fully devoted to the main conventional semiconductor devices like e g bipolar transistors and mos capacitors and transistors used in the production of
the standard integrated circuits and the corresponding physical models in the subsequent chapters the scaling issues of the semiconductor device technology are addressed followed by the description of novel concept based semiconductor devices
the last section illustrates the numerical simulation methods ranging from the fabrication processes to the device performances each chapter is self contained and refers to related topics treated in other chapters when necessary so that the
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reader interested in a specific subject can easily identify a personal reading path through the vast contents of the handbook

Advances in Abrasive Based Machining and Finishing Processes

2020-05-10

this book presents the advances in abrasive based machining and finishing in broad sense specifically the book covers the novel machining and finishing strategies implemented in various advanced machining processes for improving machining accuracy and
overall quality of the product this book presents the capability of advanced machining processes using abrasive grain it also covers ways for enhancing the production rate as well as quality it fulfills the gap between the production of any
complicated components and successful machining with abrasive particles

Applications of Ionic Liquids in the Oil Industry: Towards A Sustainable Industry

2023-01-24

this book is a guide to the application of ionic liquids ils in the oil industry it includes ten chapters that review basic and advanced topics starting with a general introduction to il structure and properties the book comprehensively explains the
use of ils in key petroleum extraction processes such as pollutant removal demulsification crude oil transport and oil recovery additional applications that are important for the sustainability management of petrochemical operations such as
deepwell hydrate inhibition co2 capture corrosion engineering catalysis hydrocarbon separation bitumen extraction and stabilization are also included each chapter also provides bibliographic references for further reading the wide range of topics
makes this an informative reference to students and professionals in petroleum engineering chemical engineering programs and any other training course that requires reading material for an understanding of the oil industry general readers and
researchers interested in the fascinating chemistry of ionic liquids will also enjoy this book

Tribocorrosion of Passive Metals and Coatings

2011-10-12

tribocorrosion causes the degradation or alteration of materials through the combined action of corrosion and wear it limits the performance and life time of installations machines and devices with moving parts and controls certain
manufacturing processes such as chemical mechanical polishing the effects of tribocorrosion are most pronounced on passive metals which owe their corrosion resistance to a thin protecting oxide film most corrosion resistant engineering alloys
belong to this category this book provides an introduction to the developing field of tribocorrosion and an overview of the latest research part one reviews basic notions of corrosion and tribology before presenting the most recent results on
the growth and structure of passive oxide films tribocorrosion mechanisms under fretting sliding and erosion conditions respectively are then discussed part two focuses on methods for measuring and preventing tribocorrosion it includes chapters
on electrochemical techniques the design of tribocorrosion test equipment data evaluation and the optimisation of materials properties for tribocorrosion systems part three presents a selection of tribocorrosion problems in engineering and
medicine three chapters address the tribocorrosion of medical implants including test methods and clinical implications other chapters examine tribocorrosion issues in nuclear power plants marine environments automotive cooling circuits elevated
temperature metal working and chemical mechanical polishing with its distinguished editors and international team of expert contributors tribocorrosion of passive metals and coatings is an invaluable reference tool for engineers and researchers in
industry and academia confronted with tribocorrosion problems comprehensively reviews current research on the tribocorrosion of passive metals and coatings with particular reference to the design of tribocorrosion test equipment data
evaluation and the optimisation of materials properties for tribocorrosion systems chapters discuss tribocorrosion mechanisms under fretting sliding and erosion conditions before focussing on methods for measuring and preventing tribocorrosion
includes a comprehensive selection of tribocorrosion problems in engineering and medicine such as the tribocorrosion of medical implants and tribocorrosion issues in nuclear power plants marine environments automotive cooling circuits and elevated
temperature metal working

Silicon-Germanium (SiGe) Nanostructures

2011-02-26

nanostructured silicon germanium sige opens up the prospects of novel and enhanced electronic device performance especially for semiconductor devices silicon germanium sige nanostructures reviews the materials science of nanostructures and their
properties and applications in different electronic devices the introductory part one covers the structural properties of sige nanostructures with a further chapter discussing electronic band structures of sige alloys part two concentrates on
the formation of sige nanostructures with chapters on different methods of crystal growth such as molecular beam epitaxy and chemical vapour deposition this part also includes chapters covering strain engineering and modelling part three
covers the material properties of sige nanostructures including chapters on such topics as strain induced defects transport properties and microcavities and quantum cascade laser structures in part four devices utilising sige alloys are
discussed chapters cover ultra large scale integrated applications mosfets and the use of sige in different types of transistors and optical devices with its distinguished editors and team of international contributors silicon germanium sige
nanostructures is a standard reference for researchers focusing on semiconductor devices and materials in industry and academia particularly those interested in nanostructures reviews the materials science of nanostructures and their properties
and applications in different electronic devices assesses the structural properties of sige nanostructures discussing electronic band structures of sige alloys explores the formation of sige nanostructuresfeaturing different methods of crystal
growth such as molecular beam epitaxy and chemical vapour deposition
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Corrosion Protection and Control Using Nanomaterials

2012-02-21

corrosion is an expensive and potentially dangerous problem in many industries the potential application of different nanostructured materials in corrosion protection prevention and control is a subject of increasing interest corrosion protection
and control using nanomaterials explores the potential use of nanotechnology in corrosion control the book is divided into two parts part one looks at the fundamentals of corrosion behaviour and the manufacture of nanocrystalline materials
chapters discuss the impact of nanotechnology in reducing corrosion cost and investigate the influence of various factors including thermodynamics kinetics and grain size on the corrosion behaviour of nanocrystalline materials there are also
chapters on electrodeposition and the corrosion behaviour of electrodeposited nanocrystalline materials part two provides a series of case studies of applications of nanomaterials in corrosion control chapters review oxidation protection
using nanocrystalline structures at various temperatures sol gel and self healing nanocoatings and the use of nanoreservoirs and polymer nanocomposites in corrosion control with its distinguished editors and international team of expert
contributors corrosion protection and control using nanomaterials is an invaluable reference tool for researchers and engineers working with nanomaterials in a variety of industries including aerospace automotive and chemical engineering as
well as academics studying the unique protection and control offered by nanomaterials against corrosion explores the potential use of nanotechnology and nanomaterials for corrosion prevention protection and control discusses the impact of
nanotechnology in reducing corrosion cost and investigates various factors on the corrosion behaviour of nanocrystalline materials provides a series of case studies and applications of nanomaterials for corrosion control

��������������������

2006-04

laser additive manufacturing materials design technologies and applications provides the latest information on this highly efficient method of layer based manufacturing using metals plastics or composite materials the technology is particularly
suitable for the production of complex components with high precision for a range of industries including aerospace automotive and medical engineering this book provides a comprehensive review of the technology and its range of applications part
one looks at materials suitable for laser am processes with part two discussing design strategies for am parts three and four review the most widely used am technique powder bed fusion pbf and discuss other am techniques such as directed energy
deposition sheet lamination jetting techniques extrusion techniques and vat photopolymerization the final section explores the range of applications of laser am provides a comprehensive one volume overview of advances in laser additive
manufacturing presents detailed coverage of the latest techniques used for laser additive manufacturing reviews both established and emerging areas of application

Laser Additive Manufacturing

2016-09-01

developments in surface contamination and cleaning methods for assessment and verification of cleanliness of surfaces and characterization of surface contaminants volume twelve the latest release in the developments in surface contamination
and cleaning series provides best practices on determining surface cleanliness chapters include an introduction to the nature and size of particles a discussion of cleanliness levels detailed coverage of measurement methods characterization methods
and analytical methods for evaluating surfaces and an overview of analysis methods for various contaminants as a whole the series creates a unique and comprehensive knowledge base for those in research and development in a variety of
industries manufacturing quality control and procurement specification professionals in the aerospace automotive biomedical defense energy manufacturing microelectronics optics and xerography industries will find this book to be very helpful in
addition researchers in an academic setting will also find these volumes excellent source books includes an extensive listing with a description of available methods for the assessment of surface cleanliness provides a single source of information
on methods for verification of surface cleanliness serves as a guide to the selection assessment and verification of methods for specific applications

Developments in Surface Contamination and Cleaning, Volume 12

2019-06-08

current data centre networks based on electronic packet switches are experiencing an exponential increase in network traffic due to developments such as cloud computing optical interconnects have emerged as a promising alternative offering high
throughput and reduced power consumption optical interconnects for data centers reviews key developments in the use of optical interconnects in data centres and the current state of the art in transforming this technology into a reality the
book discusses developments in optical materials and components such as single and multi mode waveguides circuit boards and ways the technology can be deployed in data centres optical interconnects for data centers is a key reference text for
electronics designers optical engineers communications engineers and r d managers working in the communications and electronics industries as well as postgraduate researchers summarizes the state of the art in this emerging field presents a
comprehensive review of all the key aspects of deploying optical interconnects in data centers from materials and components to circuit boards and methods for integration contains contributions that are drawn from leading international experts
on the topic
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Optical Interconnects for Data Centers

2016-11-01

polymer optical fibres fibre types materials fabrication characterization and applications explores polymer optical fibers specifically their materials fabrication characterization measurement techniques and applications optical effects including
light propagation degrading effects of attenuation scattering and dispersion are explained other important parameters like mechanical strength operating temperatures and processability are also described polymer optical fibers pof have a number
of advantages over glass fibers such as low cost flexibility low weight electromagnetic immunity good bandwidth simple installation and mechanical stability provides systematic and comprehensive coverage of materials fabrication properties
measurement techniques and applications of pof focuses on industry needs in communication illumination and sensors the automotive industry and medical and biotechnology features input from leading experts in pof technology with experience
spanning optoelectronics polymer and textiles explains optical effects including light propagation degrading effects of attenuation scattering and dispersion

Polymer Optical Fibres

2016-08-25

wireless mems networks and applications reviews key emerging applications of mems in wireless and mobile networks this book covers the different types of wireless mems devices also exploring mems in smartphones tablets and the mems used for energy
harvesting the book reviews the range of applications of wireless mems networks in manufacturing infrastructure monitoring environmental monitoring space applications agricultural monitoring for food safety health applications and systems
for smart cities focuses on the use of mems in the emerging area of wireless applications contains comprehensive coverage of the range of applications of mems for wireless networks presents an international range of expert contributors who
identify key research in the field

Wireless MEMS Networks and Applications

2016-08-30

rare earth and transition metal doping of semiconductor material explores traditional semiconductor devices that are based on control of the electron s electric charge this book looks at the semiconductor materials used for spintronics
applications in particular focusing on wide band gap semiconductors doped with transition metals and rare earths these materials are of particular commercial interest because their spin can be controlled at room temperature a clear opposition
to the most previous research on gallium arsenide which allowed for control of spins at supercold temperatures part one of the book explains the theory of magnetism in semiconductors while part two covers the growth of semiconductors for
spintronics finally part three looks at the characterization and properties of semiconductors for spintronics with part four exploring the devices and the future direction of spintronics examines materials which are of commercial interest for
producing smaller faster and more power efficient computers and other devices analyzes the theory behind magnetism in semiconductors and the growth of semiconductors for spintronics details the properties of semiconductors for spintronics

Rare Earth and Transition Metal Doping of Semiconductor Materials

2016-01-23

materials characterization using nondestructive evaluation nde methods discusses ndt methods and how they are highly desirable for both long term monitoring and short term assessment of materials providing crucial early warning that the
fatigue life of a material has elapsed thus helping to prevent service failures materials characterization using nondestructive evaluation nde methods gives an overview of established and new ndt techniques for the characterization of materials
with a focus on materials used in the automotive aerospace power plants and infrastructure construction industries each chapter focuses on a different ndt technique and indicates the potential of the method by selected examples of applications
methods covered include scanning and transmission electron microscopy x ray microtomography and diffraction ultrasonic electromagnetic microwave and hybrid techniques the authors review both the determination of microstructure properties
including phase content and grain size and the determination of mechanical properties such as hardness toughness yield strength texture and residual stress gives an overview of established and new ndt techniques including scanning and transmission
electron microscopy x ray microtomography and diffraction ultrasonic electromagnetic microwave and hybrid techniques reviews the determination of microstructural and mechanical properties focuses on materials used in the automotive
aerospace power plants and infrastructure construction industries serves as a highly desirable resource for both long term monitoring and short term assessment of materials

Materials Characterization Using Nondestructive Evaluation (NDE) Methods

2016-03-23

fundamentals and applications of nanophotonics includes a comprehensive discussion of the field of nanophotonics including key enabling technologies that have the potential to drive economic growth and impact numerous application domains such
as ict the environment healthcare military transport manufacturing and energy this book gives readers the theoretical underpinnings needed to understand the latest advances in the field after an introduction to the area chapters two and three
cover the essential topics of electrodynamics quantum mechanics and computation as they relate to nanophotonics subsequent chapters explore materials for nanophotonics including nanoparticles photonic crystals nanosilicon nanocarbon iii v
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and ii vi semiconductors in addition fabrication and characterization techniques are addressed along with the importance of plasmonics and the applications of nanophotonics in devices such as lasers leds and photodetectors covers
electrodynamics quantum mechanics and computation as these relate to nanophotonics reviews materials fabrication and characterization techniques for nanophotonics describes applications of the technology such as lasers leds and
photodetectors

Fundamentals and Applications of Nanophotonics

2016-01-09

laser annealing processes in semiconductor technology theory modeling and applications in nanoelectronics synthesizes the scientific and technological advances of laser annealing processes for current and emerging nanotechnologies the book
provides an overview of the laser matter interactions of materials and recent advances in modeling of laser related phenomena with the bulk of the book focusing on current and emerging beyond cmos applications reviewed applications include laser
annealing of cmos group iv semiconductors superconducting materials photonic materials 2d materials this comprehensive book is ideal for post graduate students new entrants and experienced researchers in academia research and development in
materials science physics and engineering introduces the fundamentals of laser materials and device fabrication methods including laser matter interactions and laser related phenomena addresses advances in physical modeling and in predictive
simulations of laser annealing processes such as atomistic modeling and tcad simulations reviews current and emerging applications of laser annealing processes such as cmos technology and group iv semiconductors

Laser Annealing Processes in Semiconductor Technology

2021-04-21

high mobility materials for cmos applications provides a comprehensive overview of recent developments in the field of si ge and iii v materials and their integration on si the book covers material growth and integration on si going all the way from
device to circuit design while the book s focus is on digital applications a number of chapters also address the use of iii v for rf and analog applications and in optoelectronics with cmos technology moving to the 10nm node and beyond however
severe concerns with power dissipation and performance are arising hence the need for this timely work on the advantages and challenges of the technology addresses each of the challenges of utilizing high mobility materials for cmos applications
presenting possible solutions and the latest innovations covers the latest advances in research on heterogeneous integration gate stack device design and scalability provides a broad overview of the topic from materials integration to circuits

High Mobility Materials for CMOS Applications

2018-06-29
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