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Handbook For Cleaning For Semiconductor
Manufacturing Fundamentals And Applications
First introduced about a decade ago, the first edition of the Handbook of Semiconductor
Interconnection Technology became widely popular for its thorough, integrated
treatment of interconnect technologies and its forward-looking perspective. The field
has grown tremendously in the interim and many of the "likely directions" outlined in the
first ed
This comprehensive volume provides an in-depth discussion of the fundamentals of
cleaning and surface conditioning of semiconductor applications such as high-k/metal
gate cleaning, copper/low-k cleaning, high dose implant stripping, and silicon and SiGe
passivation. The theory and fundamental physics associated with wet etching and wet
cleaning is reviewed, plus the surface and colloidal aspects of wet processing.
Formulation development practices and methodology are presented along with the
applications for preventing copper corrosion, cleaning aluminum lines, and other
sensitive layers. This is a must-have reference for any engineer or manager associated
with using or supplying cleaning and contamination free technologies for semiconductor
manufacturing. From the Reviews... "This handbook will be a valuable resource for
many academic libraries. Many engineering librarians who work with a variety of
programs (including, but not limited to Materials Engineering) should include this work
in their collection. My recommendation is to add this work to any collection that serves a
campus with a materials/manufacturing/electrical/computer engineering programs and
campuses with departments of physics and/or chemistry with large graduate-level
enrollment." —Randy Wallace, Department Head, Discovery Park Library, University of
North Texas
Bretherick’s Handbook of Reactive Chemical Hazards is an assembly of all reported
risks such as explosion, fire, toxic or high-energy events that result from chemical
reactions gone astray, with extensive referencing to the primary literature. It is designed
to improve safety in laboratories that perform chemical synthesis and general research,
as well as chemical manufacturing plants. Entries are ordered by empirical formula and
indexed under both name(s) and Chemical Abstracts Registry Numbers. This twovolume compendium focuses on reactivity risks of chemicals, alone and in combination;
toxicity hazards are only included for unexpected reactions giving volatile poisons
Predict, avoid, and control reactivity danger with this latest edition of the leading guide
Covers every chemical with documented information on reactive hazards; more than
5,000 entries on single elements or compounds, and 5,000 entries on the interactions
between two or more compounds Includes five years of new reports, new references to
the primary literature, and amplification to existing entries Links similar compounds or
incidents that are not obviously related
Applications, Processes, and Controls is the second volume in the Handbook for
Critical Cleaning, Second Edition. Should you clean your product during
manufacturing? If so, when and how? Cleaning is essential for proper performance,
optimal quality, and increased sales. Inadequate cleaning of product elements can lead
to catastrophic failure of the entire system and serious hazards to individuals and the
general public. Gain a competitive edge with proven cleaning and contamination-control
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strategies A decade after the bestselling original, the Handbook for Critical Cleaning,
Second Edition helps manufacturers meet today’s challenges, providing practical
information and perspective about cleaning chemistries, equipment, processes, and
applications. With 90% new or revised chapters plus supplementary online material, the
handbook has grown into two comprehensive volumes: Cleaning Agents and Systems,
and Applications, Processes, and Controls. Helping manufacturers become more
efficient and productive, these books: Show how to increase profitability and meet both
existing and expected product demand Clarify the sea of print and Internet information
about cleaning chemistries and techniques Address challenges of performance,
miniaturization, and cost, as well as regulatory and supply chain pressures Offer clearly
written guidance from the viewpoints of more than 70 leading industry contributors in
technical, management, academic, and regulatory disciplines Overview chapters by the
editors, industry icons Barbara and Ed Kanegsberg, meld the different viewpoints and
compile and critique the options. The result is a complete, cohesive, balanced
perspective that helps manufacturers better select, implement, and maintain a quality,
value-added cleaning process. The second volume, Handbook for Critical Cleaning:
Applications, Processes, and Controls, addresses how to implement, validate, monitor,
and maintain a critical cleaning process. Topics include cleanrooms, materials
compatibility, worker safety, sustainability, and environmental constraints. The book
shows readers how to draw from diverse disciplines—including aerospace, art
conservation, electronics, food, life sciences, military, optics, and semiconductors—to
achieve superior productivity.
In this book, Quirk and Serda introduce the terminology, concepts, processes, products,
and equipment commonly used in the manufacture of ultra large scale integrated (ULSI)
semiconductors. The book provides helpful, up-to-date technical information about
semiconductor manufacturing and strikes an effective balance between the process
and equipment technology found in wafer fabrications. Topics include copper
interconnect; dual damascene additive process for metallization; deep UV sub-micron
photolithography (.18 micron and below); low-k dielectric processing; chemical
mechanical planarization; a comprehensive model of manufacturing process; chemicalmechanical polish (CMP); and maintenance and troubleshooting. For practicing
semiconductor manufacturing technicians or those interested in semiconductor
manufacturing technology and processes.
The dynamic field of lithography demands an authoritative handbook for process
development and production, and to aid in the training of scientists and engineers. It
contains process details, recipes, tables, charts, etc., and is useful as a reference book
or as a textbook. Copublished with IEE.
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
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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 and
software technology and managementof overall 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.
Here is a comprehensive practical guide to entire wafer fabrication process from A to Z.
Written by a practicing process engineer with years of experience, this book provides a
thorough introduction to the complex field of IC manufacturing, including wafer area
layout and design, yield optimization, just-in-time management systems, statistical
quality control, fabrication equipment and its setup, and cleanroom techniques. In
addition, it contains a wealth of information on common process problems: How to
detect them, how to confirm them, and how to solve them. Whether you are a new
enginner or technician just entering the field, a fabrication manager looking for ways to
improve quality and production, or someone who would just like to know more about IC
manufacturing, this is the book you're looking for. Provides a readable, practical
overview of the entire wafer fabrication process for new engineers and those just
entering this complex field Enables engineers and managers to improve production,
raise quality levels, and solve problems that commonly occur in the fabrication process
Presents the latest techniques and gives special attention to Japanese IC
manufacturing techniques, showing how they obtain outstanding quality

This book reviews the recent advances and current technologies used to produce
microelectronic and optoelectronic devices from compound semiconductors. It
provides a complete overview of the technologies necessary to grow bulk singlecrystal substrates, grow hetero-or homoepitaxial films, and process advanced
devices such as HBT's, QW diode lasers, etc.
The Handbook of Thin Film Process Technology is a practical handbook for the
thin film scientist, engineer and technician. This handbook is regularly updated
with new material, and this volume is a special issue on reactive sputtering which
will be of interest to a wide range of industrial and academic researchers in
addition to owners of the main Handbook. Some recent developments in the
reactive sputtering field are covered, including unbalanced magnetron sputtering
and pulsed reactive sputtering. The articles contain a wealth of practical
information relating to applications, practice and manufacturing techniques.
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depth discussion of cleaning, etching and surface conditioning for semiconductor
applications. The fundamental physics and chemistry associated with wet and
plasma processing are reviewed, including surface and colloidal aspects. This
revised edition includes the developments of the last ten years to accommodate
a continually involving industry, addressing new technologies and materials, such
as germanium and III-V compound semiconductors, and reviewing the various
techniques and methods for cleaning and surface conditioning. Chapters include
numerous examples of cleaning technique and their results. The book helps the
reader understand the process they are using for their cleaning application and
why the selected process works. For example, discussion of the mechanism and
physics of contamination, metal, particle and organic includes information on
particle removal, metal passivation, hydrogen-terminated silicon and other
processes that engineers experience in their working environment. In addition,
the handbook assists the reader in understanding analytical methods for
evaluating contamination. The book is arranged in an order that segments the
various cleaning techniques, aqueous and dry processing. Sections include
theory, chemistry and physics first, then go into detail for the various methods of
cleaning, specifically particle removal and metal removal, amongst others.
Focuses on cleaning techniques including wet, plasma and other surface
conditioning techniques used to manufacture integrated circuits Reliable
reference for anyone that manufactures integrated circuits or supplies the
semiconductor and microelectronics industries Covers processes and equipment,
as well as new materials and changes required for the surface conditioning
process
Evaluating the effectiveness of conventional wet processes for cleaning silicon
wafers in semiconductor production, this reference reveals concrete measures to
improve ultrapure water quality reviewing the structure and physical
characteristics of ultrapure water molecules. The volume is divided int
The first comprehensive guide to the chemicals and gases used in
semiconductor manufacturing The fabrication of semiconductor devices involves
a series of complex chemical processes such as photolithography, etching,
cleaning, thin film deposition, and polishing. Until now, there has been no
convenient source of information on the properties, applications, and health and
safety considerations of the chemicals used in these processes. The Handbook
of Chemicals and Gases for the Semiconductor Industry meets this need. Each
of the Handbook's eight chapters is related to a specific area of semiconductor
processing. The authors provide a brief overview of each step in the process,
followed by tables containing physical properties, handling, safety, and other
pertinent information on chemicals and gases typically used in these processes.
The 270 chemical and gas entries include data on physical properties,
emergency treatment procedures, waste disposal, and incompatible materials, as
well as descriptions of applications, chemical mechanisms involved, and
references to the literature. Appendices cross-reference entries by process,
Page 4/12

File Type PDF Handbook For Cleaning For Semiconductor Manufacturing
Fundamentals And Applications
chemical name, and CAS number. The Handbook's eight chapters are: Thin Film
Deposition Materials Wafer Cleaning Materials Photolithography Materials Wet
and Dry Etching Materials Chemical Mechanical Planarizing Methods Carrier
Gases Uncategorized Materials Semiconductor Chemicals Analysis No other
single source brings together these useful and important data on chemicals and
gases used in the manufacture of semiconductor devices. The Handbook of
Chemicals and Gases for the Semiconductor Industry will be a valuable
reference for process engineers, scientists, suppliers to the semiconductor
industry, microelectronics researchers, and students.
A comprehensive guide to MEMS materials, technologies and manufacturing,
examining the state of the art with a particular emphasis on current and future
applications. Key topics covered include: Silicon as MEMS material Material
properties and measurement techniques Analytical methods used in materials
characterization Modeling in MEMS Measuring MEMS Micromachining
technologies in MEMS Encapsulation of MEMS components Emerging process
technologies, including ALD and porous silicon Written by 73 world class MEMS
contributors from around the globe, this volume covers materials selection as well
as the most important process steps in bulk micromachining, fulfilling the needs
of device design engineers and process or development engineers working in
manufacturing processes. It also provides a comprehensive reference for the
industrial R&D and academic communities. Veikko Lindroos is Professor of
Physical Metallurgy and Materials Science at Helsinki University of Technology,
Finland. Markku Tilli is Senior Vice President of Research at Okmetic, Vantaa,
Finland. Ari Lehto is Professor of Silicon Technology at Helsinki University of
Technology, Finland. Teruaki Motooka is Professor at the Department of
Materials Science and Engineering, Kyushu University, Japan. Provides vital
packaging technologies and process knowledge for silicon direct bonding, anodic
bonding, glass frit bonding, and related techniques Shows how to protect devices
from the environment and decrease package size for dramatic reduction of
packaging costs Discusses properties, preparation, and growth of silicon crystals
and wafers Explains the many properties (mechanical, electrostatic, optical, etc),
manufacturing, processing, measuring (incl. focused beam techniques), and
multiscale modeling methods of MEMS structures
This book covers all aspects of physical vapor deposition (PVD) process
technology from the characterizing and preparing the substrate material, through
deposition processing and film characterization, to post-deposition processing.
The emphasis of the book is on the aspects of the process flow that are critical to
economical deposition of films that can meet the required performance
specifications. The book covers subjects seldom treated in the literature:
substrate characterization, adhesion, cleaning and the processing. The book also
covers the widely discussed subjects of vacuum technology and the
fundamentals of individual deposition processes. However, the author uniquely
relates these topics to the practical issues that arise in PVD processing, such as
Page 5/12

File Type PDF Handbook For Cleaning For Semiconductor Manufacturing
Fundamentals And Applications
contamination control and film growth effects, which are also rarely discussed in
the literature. In bringing these subjects together in one book, the reader can
understand the interrelationship between various aspects of the film deposition
processing and the resulting film properties. The author draws upon his long
experience with developing PVD processes and troubleshooting the processes in
the manufacturing environment, to provide useful hints for not only avoiding
problems, but also for solving problems when they arise. He uses actual
experiences, called ""war stories"", to emphasize certain points. Special
formatting of the text allows a reader who is already knowledgeable in the subject
to scan through a section and find discussions that are of particular interest. The
author has tried to make the subject index as useful as possible so that the
reader can rapidly go to sections of particular interest. Extensive references allow
the reader to pursue subjects in greater detail if desired. The book is intended to
be both an introduction for those who are new to the field and a valuable
resource to those already in the field. The discussion of transferring technology
between R&D and manufacturing provided in Appendix 1, will be of special
interest to the manager or engineer responsible for moving a PVD product and
process from R&D into production. Appendix 2 has an extensive listing of
periodical publications and professional societies that relate to PVD processing.
The extensive Glossary of Terms and Acronyms provided in Appendix 3 will be of
particular use to students and to those not fully conversant with the terminology
of PVD processing or with the English language.
Sputtering is a Physical Vapor Deposition vacuum process used to deposit very
thin films onto a substrate for a wide variety of commercial and scientific
purposes. Sputtering occurs when an ionized gas molecule is used to displace
atoms of a specific material. These atoms then bond at the atomic level to a
substrate and create a thin film. Several types of sputtering processes exist,
including: ion beam, diode, and magnetron sputtering. Cathode sputtering is
widely used in the microelectronics industry for silicon integrated circuit
production and for metallic coatings. High temperature, diamond films and
ferroelectric materials are other applications. Sputtering applications are
important across a wide range of industries, including the automotive, medical,
semiconductors, space, plastics, and military sectors. A strong applications
focus, covering current and emerging technologies, including nano-materials and
MEMS (microelectrolmechanical systems) for energy, environments,
communications, and/or bio-medical field. New chapters on computer simulation
of sputtering and MEMS completes the update and insures that the new edition
includes the most current and forward-looking coverage available. All
applications discussed are supported by theoretical discussions, offering readers
both the "how" and the "why" of each technique. 40% revision: the new edition
includes an entirely new team of contributing authors with backgrounds
specializing in the various new applications that are covered in the book and
providing the most up-to-date coverage available anywhere.
Page 6/12

File Type PDF Handbook For Cleaning For Semiconductor Manufacturing
Fundamentals And Applications
This publication presents cleaning and etching solutions, their applications, and results on
inorganic materials. It is a comprehensive collection of etching and cleaning solutions in a
single source. Chemical formulas are presented in one of three standard formats - general,
electrolytic or ionized gas formats - to insure inclusion of all necessary operational data as
shown in references that accompany each numbered formula. The book describes other
applications of specific solutions, including their use on other metals or metallic compounds.
Physical properties, association of natural and man-made minerals, and materials are shown in
relationship to crystal structure, special processing techniques and solid state devices and
assemblies fabricated. This publication also presents a number of organic materials which are
widely used in handling and general processing...waxes, plastics, and lacquers for example. It
is useful to individuals involved in study, development, and processing of metals and metallic
compounds. It is invaluable for readers from the college level to industrial R & D and full-scale
device fabrication, testing and sales. Scientific disciplines, work areas and individuals with
great interest include: chemistry, physics, metallurgy, geology, solid state, ceramic and glass,
research libraries, individuals dealing with chemical processing of inorganic materials, societies
and schools.
Interwoven within our semiconductor technology development had been the development of
technologies aimed at identifying, evaluating and mitigating the environmental, health and
safety (EH&S) risks and exposures associated with the manufacturing and packaging of
integrated circuits. Driving and advancing these technologies have been international efforts by
SEMI's Safety Division, the Semiconductor Safety Association (SSA), and the Semiconductor
Industry Association (SIA). The purpose of the Semiconductor Safety Handbook is to provide a
current, single source reference for many of the primary semiconductor EH&S technologies
and disciplines. To this end, the contributors have assembled a comprehensive text written by
some of the leading experts in EH&S in the semiconductor industry. This text had taken three
years to complete and has involved tremendous effort and commitment by the authors. They
have attempted to construct a reference manual that is comprehensive in its coverage of the
technical aspects of each individual subject, while at the same time addressing practical
applications of each topic. The scope of this text, from its inception, was intended to address
significantly more than what would typically be classified under the definition of ""safety.""
However, all of the chapters have a direct application to the protection and preservation of
semiconductor employees, the surrounding communities and the environment. This book is a
hands-on reference to environmental, health and safety issues critical to the semiconductor
industry. It was also the author's intent to produce a text that provides a practical user's guide
for semiconductor environmental, health and safety practitioners as well as those individuals
responsible for operation, maintenance and production in wafer fabrication facilities.
NOTE: This set consists of two volumes: Cleaning Agents and Systems and Applications,
Processes, and Controls. Updated, expanded, re-organized, and rewritten, this two-volume
handbook covers cleaning processes, applications, management, safety, and environmental
concerns. The editors rigorously examine technical issues, cleaning agent options and
systems, chemical and equipment integration, and contamination control, as well as
cleanliness standards, analytical testing, process selection, implementation and maintenance,
specific application areas, and regulatory issues. A collection of international contributors gives
the text a global viewpoint. Color illustrations, video clips, and animation are available online to
help readers better understand presented material.
This handbook will provide engineers with the 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.
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The focus of Handbook for Cleaning/Decontamination of Surfaces lies on cleaning and
decontamination of surfaces and solid matter, hard as well as soft. Bringing together in a
2-volume reference source: - current knowledge of the physico-chemical fundamentals
underlying the cleaning process; - the different needs for cleaning and how these needs are
met by various types of cleaning processes and cleaning agents, including novel approaches; how to test that cleaning has taken place and to what extent; - the effects of cleaning on the
environment; - future trends in cleaning and decontamination, for example the idea of changing
surfaces, to hinder the absorbance of dirt and thus make cleaning easier. A brief introduction is
given to the legal demands concerning the environment and a historical background, in terms
of development of detergents, from soaps to the modern sophisticated formulations.
Bactericides, their use and the environmental demands on them are covered. Thorough
discussions of mechanisms for cleaning are given in several chapters, both general basic
concepts and special cases like particle cleaning and cleaning using microemulsion concepts.
* General understanding of how cleaning works, function of ingredients and formulations *
Overview of environmental issues and demands from the society in the area * Gives basic
formulas for cleaning preparations in most areas
MEMs Materials and Processes Handbook" is a comprehensive reference for researchers
searching for new materials, properties of known materials, or specific processes available for
MEMS fabrication. The content is separated into distinct sections on "Materials" and
"Processes". The extensive Material Selection Guide" and a "Material Database" guides the
reader through the selection of appropriate materials for the required task at hand. The
"Processes" section of the book is organized as a catalog of various microfabrication
processes, each with a brief introduction to the technology, as well as examples of common
uses in MEMs.
As science pushes closer toward the atomic size scale, new challenges arise to slow the pace
of the miniaturization that has transformed our society and fueled the information age. New
technologies are necessary to surpass these obstacles and realize the tremendous growth
predicted by Moore's law. Assembled from the works of pioneering researchers, Scientific Wet
Process Technology for Innovative LSI/FPD Manufacturing presents new developments and
technologies for producing the next generation of electronic circuits and displays. This book
introduces radical-reaction-based semiconductor manufacturing technologies that overcome
the limitations of the existing molecule-reaction-based technologies. It systematically details
the procedures and underlying concepts involved in wet process technologies and
applications. Following an introduction to semiconductor surface chemical electronics, expert
contributors discuss the principles and technology of high-performance wet cleaning; etching
technologies and processes; antistatic technology; wet vapor resist stripping technology; and
process and safety technologies including waste reclamation, chemical composition control,
and ultrapure water and liquid chemical supply systems and materials for fluctuation-free
facilities. Currently, large production runs are needed to balance the costs of acquiring and
tuning equipment for specialized operating conditions. Scientific Wet Process Technology for
Innovative LSI/FPD Manufacturing explains the technologies and processes used to meet the
demand for variety and low volumes that exists in today's digital electronics marketplace.
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 Edition features new and updated material that keeps it 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 industryleading 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... SiliconPage 8/12
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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.
Covering materials, processes, equipment, methodologies, characterization techniques, clean
room practices, and ways to control contamination-related defects, this work offers up-to-date
information on the application of interconnection technology to semiconductors. It offers an
integration of technical, patent and industry literature.
This book provides a comprehensive review of the primary industrial hygiene topics relevant to
semiconductor processing: chemical and physical agents, and ventilation systems. The book
also has excellent chapters on newer industrial hygiene concerns that are not specific to the
semiconductor industry: ergonomics, indoor air quality, personal protective equipment, plan
review, and records retention. While much of the information in these chapters can be applied
to all industries, the focus and orientation is specific to issues in the semiconductor industry.
Provides the understanding and practical skills needed to develop and maintain an effective
ESD control program for manufacturing, storage, and handling of ESD sensitive components
This essential guide to ESD control programs explains the principles and practice of ESD
control in an easily accessible way whilst also providing more depth and a wealth of references
for those who want to gain a deeper knowledge of the subject. It describes static electricity and
ESD principles such as triboelectrification, electrostatic fields, and induced voltages, with the
minimum of theory or mathematics. It is designed for the reader to "dip into" as required, rather
than need to read cover to cover. The ESD Control Program Handbook begins with definitions
and commonly used terminology, followed by the principles of static electricity and ESD
control. Chapter 3 discusses ESD susceptible electronic devices, and how ESD susceptibility
of a component is measured. This is followed by the “Seven habits of a highly effective ESD
program”, explaining the essential activities of an effective ESD control program. While most
texts mainly address manual handling of ESD susceptible devices, Chapter 5 extends the
discussion to ESD control in automated systems, processes and handling, which form a major
part of modern electronic manufacture. Chapter 6 deals with requirements for compliance
given by the IEC 61340-5-1 and ANSI/ESD S20.20 ESD control standards. Chapter 7 gives an
overview of the selection, use, care and maintenance of equipment and furniture commonly
used to control ESD risks. The chapter explains how these often work together as part of a
system and must be specified with that in mind. ESD protective packaging is available in an
extraordinary range of forms from bags, boxes and bubble wrap to tape and reel packaging for
automated processes. The principles and practice of this widely misunderstood area of ESD
control are introduced in Chapter 8. The thorny question of how to evaluate an ESD control
program is addressed in Chapter 9 with a goal of compliance with a standard as well as
effective control of ESD risks and possible customer perceptions. Whilst evaluating an existing
ESD control program provides challenges, developing an ESD control program from scratch
provides others. Chapter 10 gives an approach to this. Standard test methods used in
compliance with ESD control standards are explained and simple test procedures given in
Chapter 11. ESD Training has long been recognised as essential in maintaining effective ESD
control. Chapter 12 discusses ways of covering essential topics and how to demonstrate static
electricity in action. The book ends with a look at where ESD control may go in the near future.
The ESD Control Program Handbook: Gives readers a sound understanding of the subject to
analyze the ESD control requirements of manufacturing processes, and develop an effective
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ESD control program Provides practical knowledge, as well as sufficient theory and
background to understand the principles of ESD control Teaches how to track and identify how
ESD risks arise, and how to identify fitting means for minimizing or eliminating them
Emphasizes working with modern ESD control program standards IEC 61340-5-1 and ESD
S20:20 The ESD Control Program Handbook is an invaluable reference for anyone tasked with
setting up, evaluating, or maintaining an effective ESD control program, training personnel, or
making ESD control related measurements. It would form an excellent basis for a University
course on the subject as well as a guide and resource for industry professionals.
High-precision cleaning is required across a wide range of sectors, including aerospace,
defense, medical device manufacturing, pharmaceutical processing,
semiconductor/electronics, etc. Cleaning parts and surfaces with solvents is simple, effective
and low-cost. Although health and safety and environmental concerns come into play with the
use of solvents, this book explores how safe and compliant solvent-based cleaning techniques
can be implemented. A key to this is the selection of the right solvent. The author also
examines a range of newer "green" solvent cleaning options. This book supplies scientific
fundamentals and practical guidance supported by real-world examples. Durkee explains the
three principal methods of solvent selection: matching of solubility parameters, reduction of
potential for smog formation, and matching of physical properties. He also provides guidance
on the safe use of aerosols, wipe-cleaning techniques, solvent stabilization, economics, and
many other topics. A compendium of blend rules is included, covering the physical, chemical,
and environmental properties of solvents. Three methods explained in detail for substitution of
suitable solvents for those unsuitable for any reason: toxic solvents don't have to be tolerated;
this volume explains how to do better Enables users to make informed judgments about their
selection of cleaning solvents for specific applications, including solvent replacement decisions
Explains how to plan and implement solvent cleaning systems that are effective, economical
and compliant with regulations
Electrochemistry plays a key role in a broad range of research and applied areas including the
exploration of new inorganic and organic compounds, biochemical and biological systems,
corrosion, energy applications involving fuel cells and solar cells, and nanoscale investigations.
The Handbook of Electrochemistry serves as a source of electrochemical information,
providing details of experimental considerations, representative calculations, and illustrations
of the possibilities available in electrochemical experimentation. The book is divided into five
parts: Fundamentals, Laboratory Practical, Techniques, Applications, and Data. The first
section covers the fundamentals of electrochemistry which are essential for everyone working
in the field, presenting an overview of electrochemical conventions, terminology, fundamental
equations, and electrochemical cells, experiments, literature, textbooks, and specialized books.
Part 2 focuses on the different laboratory aspects of electrochemistry which is followed by a
review of the various electrochemical techniques ranging from classical experiments to
scanning electrochemical microscopy, electrogenerated chemiluminesence and
spectroelectrochemistry. Applications of electrochemistry include electrode kinetic
determinations, unique aspects of metal deposition, and electrochemistry in small places and
at novel interfaces and these are detailed in Part 4. The remaining three chapters provide
useful electrochemical data and information involving electrode potentials, diffusion
coefficients, and methods used in measuring liquid junction potentials. * serves as a source of
electrochemical information * includes useful electrochemical data and information involving
electrode potentials, diffusion coefficients, and methods used in measuring liquid junction
potentials * reviews electrochemical techniques (incl. scanning electrochemical microscopy,
electrogenerated chemiluminesence and spectroelectrochemistry)
"Updated, re-organized, and rewritten, this second edition of a bestseller covers cleaning
processes, applications, management, safety, and environmental concerns. A two-volume set,
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it discusses cleaning process applications, management, and safety and environmental
concerns. International contributors give the text a global viewpoint. Color illustrations, video
clips, and animations that make the information accessible are available from the website. The
handbook is available for purchase individually or as the two-volume set"-As device sizes in the semiconductor industries shrink, devices become more vulnerable to
smaller contaminant particles, and most conventional cleaning techniques employed in the
industry are not effective at smaller scales. The book series Developments in Surface
Contamination and Cleaning as a whole provides an excellent source of information on these
alternative cleaning techniques as well as methods for characterization and validation of
surface contamination. Each volume has a particular topical focus, covering the key techniques
and recent developments in the area. Several novel wet and dry surface cleaning methods are
addressed in this Volume. Many of these methods have not been reviewed previously, or the
previous reviews are dated. These methods are finding increasing commercial application and
the information in this book will be of high value to the reader. Edited by the leading experts in
small-scale particle surface contamination, cleaning and cleaning control these books will be
an invaluable reference for researchers and engineers in R&D, manufacturing, quality control
and procurement specification situated in a multitude of industries such as: aerospace,
automotive, biomedical, defense, energy, manufacturing, microelectronics, optics and
xerography. Provides a state-of-the-art survey and best-practice guidance for scientists and
engineers engaged in surface cleaning or handling the consequences of surface contamination
Addresses the continuing trends of shrinking device size and contamination vulnerability in a
range of industries, spearheaded by the semiconductor industry and others Covers novel wet
and dry surface cleaning methods of increasing commercial importance
"The cleaning of semiconductor wafers has become one of the most critical operations in the
fabrication of semiconductor devices. The considerable body of technical and scientific
literature is widely dispersed in numerous journals and symposia proceedings. This book
brings together in one volume all pertinent knowledge on semiconductor wafer cleaning and its
associated scientific and technical disciplines. It provides the first comprehensive and up-todate coverage of this rapidly evolving field. Its thirteen chapters were written by nineteen
scientists who are recognized experts in each topic." "The scope of this book is very broad,
covering all aspects of wafer cleaning. Emphasis is on practical applications in the fab
combined with authoritative scientific background information to provide a solid scientific basis
for understanding the chemical and physical processes involved in cleaning and in the
analytical methods of testing and evaluation." "The depth and breadth of the material should
appeal to those new in the field as well as to experienced professionals. The volume is
intended to serve as a handbook for practitioners and professionals in the field of
semiconductor microelectronics, including fab engineers, scientists and technicians. It should
also prove useful to manufacturers of processing equipment, persons concerned with
contamination control and analysis, and students attending advanced or specialized technical
courses."--BOOK JACKET.Title Summary field provided by Blackwell North America, Inc. All
Rights Reserved

A totally new concept for clean surface processing of Si wafers is introduced in this
book. Some fifty distinguished researchers and engineers from the leading Japanese
semiconductor companies, such as NEC, Hitachi, Toshiba, Sony and Panasonic as well
as from several universities reveal to us for the first time the secrets of these highly
productive institutions. They describe the techniques and equipment necessary for the
preparation of clean high-quality semiconductor surfaces as a first step in highyield/high-quality device production. This book thus opens the door to the
manufacturing of reliable nanoscale devices and will be extremely useful for every
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engineer, physicist and technician involved in the production of silicon semiconductor
devices.
The second Edition of the Handbook of Silicon Wafer Cleaning Technology is intended
to provide knowledge of wet, plasma, and other surface conditioning techniques used to
manufacture integrated circuits. The integration of the clean processes into the device
manufacturing flow will be presented with respect to other manufacturing steps such as
thermal, implant, etching, and photolithography processes. The Handbook discusses
both wet and plasma-based cleaning technologies that are used for removing
contamination, particles, residue, and photoresist from wafer surfaces. Both the
process and the equipment are covered. A review of the current cleaning technologies
is included. Also, advanced cleaning technologies that are under investigation for next
generation processing are covered; including supercritical fluid, laser, and cryoaerosol
cleaning techniques. Additionally theoretical aspects of the cleaning technologies and
how these processes affect the wafer is discussed such as device damage and surface
roughening will be discussed. The analysis of the wafers surface is outlined. A
discussion of the new materials and the changes required for the surface conditioning
process used for manufacturing is also included. Focused on silicon wafer cleaning
techniques including wet, plasma, and other surface conditioning techniques used to
manufacture integrated circuits As this book covers the major technologies for removing
contaminants, it is a reliable reference for anyone that manufactures integrated circuits,
or supplies the semiconductor and microelectronics industries Covers processes and
equipment, as well as new materials and changes required for the surface conditioning
process Editors are two of the top names in the field and are both extensively published
Discusses next generation processing techniques including supercritical fluid, laser,
and cryoaerosol
Offering thorough coverage of atomic layer deposition (ALD), this book moves from
basic chemistry of ALD and modeling of processes to examine ALD in memory, logic
devices and machines. Reviews history, operating principles and ALD processes for
each device.
With all the cleaning approaches available, how do you choose which one is best for
your needs? Components manufacturers wonder which will provide a competitive edge.
Chemists and engineers worry about the effect of any process modification on a critical
component or on the stability of an irreplaceable antique. There is no silver bullet, n
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