
Read Free Fundamental Principles Of Optical
Lithography The Science Of Microfabrication By
Mack Chris 2007 Paperback
Fundamental Principles Of Optical
Lithography The Science Of
Microfabrication By Mack Chris 2007
Paperback
Optical imaging starts with geometrical optics, and ray tracing
lies at its forefront. This book starts with Fermat’s principle
and derives the three laws of geometrical optics from it. After
discussing imaging by refracting and reflecting systems,
paraxial ray tracing is used to determine the size of imaging
elements and obscuration in mirror systems. Stops, pupils,
radiometry, and optical instruments are also discussed. The
chromatic and monochromatic aberrations are addressed in
detail, followed by spot sizes and spot diagrams of aberrated
images of point objects. Each chapter ends with a summary
and a set of problems. The book ends with an epilogue that
summarizes the imaging process and outlines the next steps
within and beyond geometrical optics.
This new edition of the bestselling Microlithography: Science
and Technology provides a balanced treatment of theoretical
and operational considerations, from elementary concepts to
advanced aspects of modern submicron microlithography.
Each chapter reflects the current research and practices from
the world's leading academic and industrial laboratories
detailed by a stellar panel of international experts. New in the
Second Edition In addition to updated information on existing
material, this new edition features coverage of technologies
developed over the last decade since the first edition
appeared, including: Immersion Lithography 157nm
Lithography Electron Projection Lithography (EPL) Extreme
Ultraviolet (EUV) Lithography Imprint Lithography
Photoresists for 193nm and Immersion Lithography
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Second Edition authoritatively covers the physics, chemistry,
optics, metrology tools and techniques, resist processing and
materials, and fabrication methods involved in the latest
generations of microlithography such as immersion
lithography and extreme ultraviolet (EUV) lithography. It also
looks ahead to the possible future systems and technologies
that will bring the next generations to fruition. Loaded with
illustrations, equations, tables, and time-saving references to
the most current literature, this book is the most
comprehensive and reliable source for anyone, from student
to seasoned professional, looking to achieve robust,
accurate, and cost-effective microlithography processes and
systems.
Organic Electronics is a novel field of electronics that has
gained an incredible attention over the past few decades.
New materials, device architectures and applications have
been continuously introduced by the academic and also
industrial communities, and novel topics have raised strong
interest in such communities, as molecular doping,
thermoelectrics, bioelectronics and many others. Organic
Flexible Electronics is mainly divided into three sections. The
first part is focused on the fundamentals of organic
electronics, such as charge transport models in these
systems and new approaches for the design and synthesis of
novel molecules. The first section addresses the main
challenges that are still open in this field, including the
important role of interfaces for achieving high-performing
devices or the novel approaches employed for improving
reliability issues. The second part discusses the most
innovative devices which have been developed in recent
years, such as devices for energy harvesting, flexible
batteries, high frequency circuits, and flexible devices for
tattoo electronics and bioelectronics. Finally the book reviews
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flexible back panels to wearable and textile electronics and
more futuristic applications like ingestible systems. Reviews
the fundamental properties and methods for optimizing
organic electronic materials including chemical doping and
techniques to address stability issues; Discusses the most
promising organic electronic devices for energy, electronics,
and biomedical applications; Addresses key applications of
organic electronic devices in imagers, wearable electronics,
bioelectronics.
This book provides all the essential and best elements of
Kidger's many courses taught worldwide on lens and optical
design. It is written in a direct style that is compact, logical,
and to the point--a tutorial in the best sense of the word. "I
read my copy late last year and read it straight through, cover
to cover. In fact, I read it no less than three times. Its elegant
expositions, valuable insights, and up-front espousal of pre-
design theory make it an outstanding work. It's in the same
league with Conrady and Kingslake." Warren Smith.
Here for the first time is an integrated mathematical view of
the physics and numerical modeling of optical projection
lithography that efficiently covers the full spectrum of the
important concepts. Alfred Wong offers rigorous
underpinning, clarity in systematic formulation, physical
insight into emerging ideas, as well as a system level view of
the parameter tolerances required in manufacturing. Readers
with a good working knowledge of calculus can follow the
step-by-step development, and technologists can gather
general concepts and the key equations that result. Even the
casual reader will gain a perspective on the key concepts,
which will likely help facilitate dialog among technologists.
The latest knowledge on mineral ore genesis and the
exploration of ore deposits Global demand for metals has
risen considerably over the past decade. Geologists are
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discovering new sources. Ore Deposits: Origin, Exploration,
and Exploitation is a compilation of diverse case studies on
new prospects in ore deposit geology including atypical
examples of mineral deposits and new methods for ore
exploration. Volume highlights include: Presentation of the
latest research on a range of ore deposit types Application of
ore deposits to multiple areas of geology and geophysical
exploration Emphasis on diverse methods and tools for the
study of ore deposits Useful case studies for geologists in
both academia and industry Ore Deposits: Origin,
Exploration, and Exploitation is a valuable resource for
economic geologists, mineralogists, petrologists,
geochemists, mining engineers, research professionals, and
advanced students in relevant areas of academic study.
This book elucidates the reasons underlying the lasting
success of DNQ/N resist systems by examining the
correlation between the chemical structure of the components
and the photoresist performance. The basic chemistry of both
DNQ sensitizers and novolak resins are explored. Focus also
is placed on the chemical basis of application-related facets
of the lithographic process. Methods of increasing process
performance, such as image reversal, top layer imaging,
antireflection layers, and phase shift technology are treated.
The Guide to Semiconductor Engineering is concerned with
semiconductor materials, devices and process technologies
which in combination constitute an enabling force behind the
growth of our technical civilization. This book was conceived
and written keeping in mind those who need to learn about
semiconductors, who are professionally associated with
select aspects of this technical domain and want to see it in a
broader context, or for those who are simply interested in
state-of-the-art semiconductor engineering. In its coverage of
semiconductor properties, materials, devices, manufacturing
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from textbook-style, monothematic in-depth discussions of
each topic. Instead, it considers the entire broad field of
semiconductor technology and identifies synergistic
interactions within various areas in one concise volume. It is a
holistic approach to the coverage of semiconductor
engineering which distinguishes this Guide among other
books concerned with semiconductors related issues.
Semiconductor lithography is one of the key steps in the
manufacturing of integrated silicon-based circuits. In
fabricating a semiconductor device such as a transistor, a
series of hot processes consisting of vacuum film deposition,
oxidations, and dopant implantation are all patterned into
microscopic circuits by the wet processes of lithography.
Lithography, as adopted by the semiconductor industry, is the
process of drawing or printing the pattern of an integrated
circuit in a resist material. The pattern is formed and
overlayed to a previous circuit layer as many as 30 times in
the manufacture of logic and memory devices. With the resist
pattern acting as a mask, a permanent device structure is
formed by subtractive (removal) etching or by additive
deposition of metals or insulators. Each process step in
lithography uses inorganic or organic materials to physically
transform semiconductors of silicon, insulators of oxides,
nitrides, and organic polymers, and metals, into useful
electronic devices. All forms of electromagnetic radiation are
used in the processing. Lithography is a mUltidisciplinary
science of materials, processes, and equipment, interacting to
produce three-dimensional structures. Many aspects of
chemistry, electrical engineering, materials science, and
physics are involved. The purpose of this book is to bring
together the work of many scientists and engineers over the
last 10 years and focus upon the basic resist materials, the
lithographic processes, and the fundamental principles
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Fundamentals of Light Microscopy and Electronic Imaging,
Second Edition provides a coherent introduction to the
principles and applications of the integrated optical
microscope system, covering both theoretical and practical
considerations. It expands and updates discussions of multi-
spectral imaging, intensified digital cameras, signal
colocalization, and uses of objectives, and offers guidance in
the selection of microscopes and electronic cameras, as well
as appropriate auxiliary optical systems and fluorescent tags.
The book is divided into three sections covering optical
principles in diffraction and image formation, basic modes of
light microscopy, and components of modern electronic
imaging systems and image processing operations. Each
chapter introduces relevant theory, followed by descriptions of
instrument alignment and image interpretation. This revision
includes new chapters on live cell imaging, measurement of
protein dynamics, deconvolution microscopy, and interference
microscopy. PowerPoint slides of the figures as well as other
supplementary materials for instructors are available at a
companion website:
www.wiley.com/go/murphy/lightmicroscopy
Fundamental Principles of Optical LithographyThe Science of
MicrofabricationJohn Wiley & Sons
This text covers lithography process control at several levels,
from fundamental through advanced topics. The book is a self-
contained tutorial that works both as an introduction to the
technology and as a reference for the experienced
lithographer. It reviews the foundations of statistical process
control as background for advanced topics such as complex
processes and feedback. In addition, it presents control
methodologies that may be applied to process development
pilot lines.
This Field Guide distills the material written by Chris Mack
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level lithography course at the University of Texas at Austin. It
details the lithography process, image formation, imaging
onto a photoresist, photoresist chemistry, and lithography
control and optimization. An introduction to next-generation
lithographic technologies is also included, as well as an
extensive lithography glossary and a summation of salient
equations critical to anyone involved in the lithography
industry.
Advanced lithography grows up to several fields such as
nano-lithography, micro electro-mechanical system (MEMS)
and nano-phonics, etc. Nano-lithography reaches to 20 nm
size in advanced electron device. Consequently, we have to
study and develop true single nanometer size lithography.
One of the solutions is to study a fusion of top down and
bottom up technologies such as EB drawing and self-
assembly with block copolymer. In MEMS and nano-
photonics, 3 dimensional structures are needed to achieve
some functions in the devices for the applications. Their
formation are done by several methods such as colloid
lithography, stereo-lithography, dry etching, sputtering,
deposition, etc. This book covers a wide area regarding nano-
lithography, nano structure and 3-dimensional structure, and
introduces readers to the methods, methodology and its
applications.
The goal of producing devices that are smaller, faster, more
functional, reproducible, reliable and economical has given
thin film processing a unique role in technology. Principles of
Vapor Deposition of Thin Films brings in to one place a
diverse amount of scientific background that is considered
essential to become knowledgeable in thin film depostition
techniques. Its ultimate goal as a reference is to provide the
foundation upon which thin film science and technological
innovation are possible. * Offers detailed derivation of
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of materials science that are important to any thin film
preparation. * Careful attention to terminologies, concepts
and definitions, as well as abundance of illustrations offer
clear support for the text.
Fundamentals and Applications of Nano Silicon in Plasmonics
and Fullerines: Current and Future Trends addresses current
and future trends in the application and commercialization of
nanosilicon. The book presents current, innovative and
prospective applications and products based on nanosilicon
and their binary system in the fields of energy harvesting and
storage, lighting (solar cells and nano-capacitor and fuel cell
devices and nanoLEDs), electronics (nanotransistors and
nanomemory, quantum computing, photodetectors for space
applications; biomedicine (substance detection, plasmonic
treatment of disease, skin and hair care, implantable glucose
sensor, capsules for drug delivery and underground water
and oil exploration), and art (glass and pottery). Moreover, the
book includes material on the use of advanced laser and
proximal probes for imaging and manipulation of
nanoparticles and atoms. In addition, coverage is given to
carbon and how it contrasts and integrates with silicon with
additional related applications. This is a valuable resource to
all those seeking to learn more about the commercialization
of nanosilicon, and to researchers wanting to learn more
about emerging nanosilicon applications. Features a variety
of designs and operation of nano-devices, helping engineers
to make the best use of nanosilicon Contains underlying
principles of how nanomaterials work and the variety of
applications they provide, giving those new to nanosilicon a
fundamental understanding Assesses the viability of various
nanoslicon devices for mass production and
commercialization, thereby providing an important source of
information for engineers
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principles, applications, and solutions needed to
design and manage semiconductor manufacturing
operations. Consolidating the many complex fields of
semiconductor fundamentals and manufacturing into
one volume by deploying a team of world class
specialists, it allows the quick look up of specific
manufacturing reference data across many
subdisciplines.
The fabrication of an integrated circuit requires a
variety of physical and chemical processes to be
performed on a semiconductor substrate. In general,
these processes fall into three categories: film
deposition, patterning, and semiconductor doping.
Films of both conductors and insulators are used to
connect and isolate transistors and their
components. By creating structures of these various
components millions of transistors can be built and
wired together to form the complex circuitry of
modern microelectronic devices. Fundamental to all
of these processes is lithography, ie, the formation of
three-dimensional relief images on the substrate for
subsequent transfer of the pattern to the substrate.
This book presents a complete theoretical and
practical treatment of the topic of lithography for both
students and researchers. It comprises ten detailed
chapters plus three appendices with problems
provided at the end of each chapter. Additional
Information: Visiting
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enhances the reader's understanding as the website
supplies information on how you can download a
free laboratory manual, Optical Lithography
Modelling with MATLAB®, to accompany the
textbook. You can also contact the author and find
help for instructors.
Metamaterials—artificially structured materials with
engineered electromagnetic properties—have
enabled unprecedented flexibility in manipulating
electromagnetic waves and producing new
functionalities. This book details recent advances in
the study of optical metamaterials, ranging from
fundamental aspects to up-to-date implementations,
in one unified treatment. Important recent
developments and applications such as superlens
and cloaking devices are also treated in detail and
made understandable. The planned monograph can
serve as a very timely book for both newcomers and
advanced researchers in this extremely rapid
evolving field.
"Explores the science and technology of lithographic
processes and resist materials and summarizes the
most recent innovations in semiconductor
manufacturing. Considers future trends in
lithography and resist material technology. Reviews
the interaction of light, electron beams, and X-rays
with resist materials."
The second, updated edition of this essential
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range of electronic and photonic materials, starting
from fundamentals and building up to advanced
topics and applications. Its extensive coverage, with
clear illustrations and applications, carefully selected
chapter sequencing and logical flow, makes it very
different from other electronic materials handbooks.
It has been written by professionals in the field and
instructors who teach the subject at a university or in
corporate laboratories. The Springer Handbook of
Electronic and Photonic Materials, second edition,
includes practical applications used as examples,
details of experimental techniques, useful tables that
summarize equations, and, most importantly,
properties of various materials, as well as an
extensive glossary. Along with significant updates to
the content and the references, the second edition
includes a number of new chapters such as those
covering novel materials and selected applications.
This handbook is a valuable resource for graduate
students, researchers and practicing professionals
working in the area of electronic, optoelectronic and
photonic materials.
Good old Gutenberg could not have imagined that
his revolutionary printing concept which so greatly
contributed to dissemination of knowledge and thus
today 's wealth, would have been a source of
inspiration five hundred years later. Now, it seems
intuitive that a simple way to produce a large number
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need, but at the nanoscale nothing is simple: the
devil is in the detail. And this book is about the
"devil". In the following 17 chapters, the authors-all
of them well recognized and active actors in this
emerging field-describe the state-of-the-art, today 's
technological bottlenecks and the prospects for
micro-contact printing and nanoimprint lithography.
Many results of this book originate from projects
funded by the European Com mission through its
"Nanotechnology Information Devices" (NID)
initiative. NID was launched with the objective to
develop nanoscale devices for the time when the red
brick scenario of the ITRS roadmap would be
reached. It became soon clear however, that there
was no point to investigate only alternative devices
to CMOS, but what was really needed was an
integrated approach that took into account more
facets of this difficult undertaking. Technologically
speaking , this meant to have a coherent strategy to
develop novel devices, nanofabrication tools and
circuit & system architectures at the same time.
Lithography is a field in which advances proceed at a
swift pace. This book was written to address several
needs, and the revisions for the second edition were
made with those original objectives in mind. Many
new topics have been included in this text
commensurate with the progress that has taken
place during the past few years, and several
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intended to serve as an introduction to the science of
microlithography for people who are unfamiliar with
the subject. Topics directly related to the tools used
to manufacture integrated circuits are addressed in
depth, including such topics as overlay, the stages of
exposure, tools, and light sources. This text also
contains numerous references for students who want
to investigate particular topics in more detail, and
they provide the experienced lithographer with lists
of references by topic as well. It is expected that the
reader of this book will have a foundation in basic
physics and chemistry. No topics will require
knowledge of mathematics beyond elementary
calculus.
The main objective of this book is to give proficient
people a comprehensive review of up-to-date global
improvements in hypothetical and experimental
evidences, perspectives and prospects of some
newsworthy instrumentation and its numerous
technological applications for a wide range of
lithographic fabrication techniques. The present
theme of this book is concomitant with the
lithographic ways and means of deposition,
optimization parameters and their wide technological
applications. This book consists of six chapters
comprehending with eminence of lithography,
fabrication and reproduction of periodic nanopyramid
structures using UV nanoimprint lithography for solar
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and applications, micro-/nanopatterning on
polymers, OPC under immersion lithography
associated to novel luminescence applications,
achromatic Talbot lithography (ATL) and the soft X-
ray interference lithography. Individual chapters
provide a base for a wide range of readers from
different fiels, students and researchers, who may be
doing research pertinent to the topics discussed in
this book and find basic as well as advanced
principles of designated subjects related to these
phenomena explained plainly. The book contains six
chapters by experts in different fields of lithographic
fabrication and technology from over 15 research
institutes across the globe.
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, and II-VI
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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
Editorial Review Dr. Bakshi has compiled a thorough,
clear reference text covering the important fields of EUV
lithography for high-volume manufacturing. This book
has resulted from his many years of experience in EUVL
development and from teaching this subject to future
specialists. The book proceeds from an historical
perspective of EUV lithography, through source
technology, optics, projection system design, mask,
resist, and patterning performance, to cost of ownership.
Each section contains worked examples, a
comprehensive review of challenges, and relevant
citations for those who wish to further investigate the
subject matter. Dr. Bakshi succeeds in presenting
sometimes unfamiliar material in a very clear manner.
This book is also valuable as a teaching tool. It has
become an instant classic and far surpasses others in
the EUVL field. -- Dr. Akira Endo, Chief Development
Manager, Gigaphoton Inc. Description Extreme
ultraviolet lithography (EUVL) is the principal lithography
technology aiming to manufacture computer chips
beyond the current 193-nm-based optical lithography,
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EUV light sources, optics, optics metrology,
contamination control, masks and mask handling, and
resists. This comprehensive volume is comprised of
contributions from the world's leading EUVL researchers
and provides all of the critical information needed by
practitioners and those wanting an introduction to the
field. Interest in EUVL technology continues to increase,
and this volume provides the foundation required for
understanding and applying this exciting technology.
About the editor of EUV Lithography Dr. Vivek Bakshi
previously served as a senior member of the technical
staff at SEMATECH; he is now president of EUV Litho,
Inc., in Austin, Texas.
The Encyclopedia of Nanotechnology provides a
comprehensive and multi-disciplinary reference to the
many fields relevant to the general field of
nanotechnology. It aims to be a comprehensive and
genuinely international reference work and will be aimed
at graduate students, researchers, and practitioners. The
Encyclopedia of Nanotechnology introduces a large
number of terms, devices and processes which are
related to the multi-disciplinary field of Nanotechnology.
For each entry in this 4 volume set a 4-10 page
description is provided by an expert in the field.
Contributions are made by experts from the US, Europe
and Asia, making this a comprehensive and truly
international Reference Work. The authors are typically
from academia, however one quarter of all entries were
written by persons from industry. Topics covered in the
Reference Work include: - Nano- Microfabrication
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Measurement Techniques - Nanostructures -
Nanomaterials - Nanomechanics - Molecular Modeling
and Its Role in Advancing Nanotechnology -
MEMS/NEMS - Microfluidics and Nanofluidics -
Biomedical Engineering and Biodevices -
Bio/Nanotechnology and Nanomedicine -
Bio/Nanotechnology for cellular engineering - Drug
Delivery – Technology and Applications - Assembly -
Organic Electronics - Nano-optical Devices - Micro/nano
Integration - Materials, Coatings and Surface Treatments
for Nanotribology - Micro/NanoReliability – thermal,
mechanical etc. - Biomimetics
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
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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
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material science and applied optics/photonics.
Now in its third edition, Fundamentals of Microfabrication
and Nanotechnology continues to provide the most
complete MEMS coverage available. Thoroughly revised
and updated the new edition of this perennial bestseller
has been expanded to three volumes, reflecting the
substantial growth of this field. It includes a wealth of
theoretical and practical information on nanotechnology
and NEMS and offers background and comprehensive
information on materials, processes, and manufacturing
options. The first volume offers a rigorous theoretical
treatment of micro- and nanosciences, and includes
sections on solid-state physics, quantum mechanics,
crystallography, and fluidics. The second volume
presents a very large set of manufacturing techniques for
micro- and nanofabrication and covers different forms of
lithography, material removal processes, and additive
technologies. The third volume focuses on
manufacturing techniques and applications of Bio-MEMS
and Bio-NEMS. Illustrated in color throughout, this
seminal work is a cogent instructional text, providing
classroom and self-learners with worked-out examples
and end-of-chapter problems. The author characterizes
and defines major research areas and illustrates them
with examples pulled from the most recent literature and
from his own work.
Retaining the comprehensive and in-depth approach that
cemented the bestselling first edition's place as a
standard reference in the field, the Handbook of
Semiconductor Manufacturing Technology, Second
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at the vanguard of today's most dynamic and rapidly
growing field. Iconic experts Robert Doering and Yoshio
Nishi have again assembled a team of the world's
leading specialists in every area of semiconductor
manufacturing to provide the most reliable, authoritative,
and industry-leading information available. Stay Current
with the Latest Technologies In addition to updates to
nearly every existing chapter, this edition features five
entirely new contributions on... Silicon-on-insulator (SOI)
materials and devices Supercritical CO2 in
semiconductor cleaning Low-? dielectrics Atomic-layer
deposition Damascene copper electroplating Effects of
terrestrial radiation on integrated circuits (ICs) Reflecting
rapid progress in many areas, several chapters were
heavily revised and updated, and in some cases,
rewritten to reflect rapid advances in such areas as
interconnect technologies, gate dielectrics, photomask
fabrication, IC packaging, and 300 mm wafer fabrication.
While no book can be up-to-the-minute with the
advances in the semiconductor field, the Handbook of
Semiconductor Manufacturing Technology keeps the
most important data, methods, tools, and techniques
close at hand.
Reviews the theory, materials, and processes used in
the lithographic process by which circuit elements are
fabricated (it is these elements' decreasing size that has
made possible the miniaturization of electronic devices).
After a brief historical introduction, four major topics are
discussed: the physics of the lithographic process,
organic resist materials, resist processing, and plasma
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have occurred since the 1983 publication of this
tutorial/reference. Annotation copyright by Book News,
Inc., Portland, OR
Chemistry and Lithography provides a comprehensive
treatment of the chemical phenomena in lithography in a
manner that is accessible to a wide readership. The book
presents topics on the optical and charged particle
physics practiced in lithography, with a broader view of
how the marriage between chemistry and optics has
made possible the print and electronic revolutions of the
digital age. The related aspects of lithography are
thematically presented to convey a unified view of the
developments in the field over time, from the very first
recorded reflections on the nature of matter to the latest
developments at the frontiers of lithography science and
technology. Part I presents several important chemical
and physical principles involved in the invention and
evolution of lithography. Part II covers the processes for
the synthesis, manufacture, usage, and handling of
lithographic chemicals and materials. Part III investigates
several important chemical and physical principles
involved in the practice of lithography. Chemistry and
Lithography is a useful reference for anyone working in
the semiconductor industry.
Expanded discussion of extended-chain crystals and their
commercial developments; phase behavior in polymer-solvent
systems; and three-dimensional stress and strain introduction
to the Flory-Huggins theory; the "modified Cross" model; and
Tobolsky's "Procedure X" for extracting discrete relaxation
times and moduli from data. New sections on scaleup
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liquid-crystal polymers; and group-transfer polymerization,
including a quantitative treatment of Ziegler-Natta
polymerization with worked-out examples. All kinetic
expressions are written in terms of conversions (rather than
monomer concentration) for greater generality and ease of
application. Kinetic expressions incorporate the possibility of
a variable-volume reaction mass, and feature new examples
to illustrate the effects of variable volume.
A practical guide to semiconductor manufacturing from
processcontrol to yield modeling and experimental design
Fundamentals of Semiconductor Manufacturing and Process
Controlcovers all issues involved in manufacturing
microelectronic devicesand circuits, including fabrication
sequences, process control,experimental design, process
modeling, yield modeling, and CIM/CAMsystems. Readers
are introduced to both the theory and practice ofall basic
manufacturing concepts. Following an overview of
manufacturing and technology, the textexplores process
monitoring methods, including those that focus onproduct
wafers and those that focus on the equipment used
toproduce wafers. Next, the text sets forth some
fundamentals ofstatistics and yield modeling, which set the
foundation for adetailed discussion of how statistical process
control is used toanalyze quality and improve yields. The
discussion of statistical experimental design offers readers
apowerful approach for systematically varying controllable
processconditions and determining their impact on output
parameters thatmeasure quality. The authors introduce
process modeling concepts,including several advanced
process control topics such asrun-by-run, supervisory control,
and process and equipmentdiagnosis. Critical coverage
includes the following: * Combines process control and
semiconductor manufacturing * Unique treatment of system
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manufacturing systems * Chapters include case studies,
sample problems, and suggestedexercises * Instructor
support includes electronic copies of the figures andan
instructor's manual Graduate-level students and industrial
practitioners will benefitfrom the detailed exami?nation of how
electronic materials andsupplies are converted into finished
integrated circuits andelectronic products in a high-volume
manufacturingenvironment. An Instructor's Manual presenting
detailed solutions to all theproblems in the book is available
from the Wiley editorialdepartment. An Instructor Support FTP
site is also available.
MEMS technology is increasingly penetrating into our lives
and improving our quality of life. In parallel to this, advances
in nanotechnology and nanomaterials have been catalyzing
the rise of NEMS. Consisting of nine chapters reviewing state-
of-the-art technologies and their future trends, this book
focuses on the latest development of devices and fabrication
processes in the field of these extremely miniaturized
electromechanical systems. The book offers new knowledge
and insight into design, fabrication, and packaging, as well as
solutions in these aspects for targeted applications, aiming to
support scientists, engineers and academic trainees who are
engaged in relevant research. In the chapters, practical
issues and advances are discussed for flexible microdevices,
bioMEMS, intelligent implants, optical MEMS, nanomachined
structures and NEMS, and others. Most of the chapters also
focus on novel fabrication/packaging processes, including
silicon bulk micromachining, laser micromachining,
nanolithography, and packaging for implantable
microelectronics enabled by nanomaterials.
Optical science and engineering affect almost every aspect of
our lives. Millions of miles of optical fiber carry voice and data
signals around the world. Lasers are used in surgery of the
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Mack Chris 2007 Paperbackretina, kidneys, and heart. New high-efficiency light sources
promise dramatic reductions in electricity consumption. Night-
vision equipment and satellite surveillance are changing how
wars are fought. Industry uses optical methods in everything
from the production of computer chips to the construction of
tunnels. Harnessing Light surveys this multitude of
applications, as well as the status of the optics industry and of
research and education in optics, and identifies actions that
could enhance the field's contributions to society and facilitate
its continued technical development.
A Unified Summary of the Models and Optimization Methods
Used in Computational Lithography Optical lithography is one
of the most challenging areas of current integrated circuit
manufacturing technology. The semiconductor industry is
relying more on resolution enhancement techniques (RETs),
since their implementation does not require significant
changes in fabrication infrastructure. Computational
Lithography is the first book to address the computational
optimization of RETs in optical lithography, providing an in-
depth discussion of optimal optical proximity correction
(OPC), phase shifting mask (PSM), and off-axis illumination
(OAI) RET tools that use model-based mathematical
optimization approaches. The book starts with an introduction
to optical lithography systems, electric magnetic field
principles, and the fundamentals of optimization from a
mathematical point of view. It goes on to describe in detail
different types of optimization algorithms to implement RETs.
Most of the algorithms developed are based on the
application of the OPC, PSM, and OAI approaches and their
combinations. Algorithms for coherent illumination as well as
partially coherent illumination systems are described, and
numerous simulations are offered to illustrate the
effectiveness of the algorithms. In addition, mathematical
derivations of all optimization frameworks are presented. The
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methods described in the book make it easy for readers to
run and investigate the codes in order to understand and
apply the optimization algorithms, as well as to design a set of
optimal lithography masks. The codes may also be used by
readers for their research and development activities in their
academic or industrial organizations. An accompanying
MATLAB® software guide is also included. An accompanying
MATLAB® software guide is included, and readers can
download the software to use with the guide at ftp://ftp.wiley.c
om/public/sci_tech_med/computational_lithography. Tailored
for both entry-level and experienced readers, Computational
Lithography is meant for faculty, graduate students, and
researchers, as well as scientists and engineers in industrial
organizations whose research or career field is
semiconductor IC fabrication, optical lithography, and RETs.
Computational lithography draws from the rich theory of
inverse problems, optics, optimization, and computational
imaging; as such, the book is also directed to researchers
and practitioners in these fields.
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