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CHES 2009, the 11th workshop on Cryptographic Hardware and Embedded Systems, was held in Lausanne, Switzerland,
September 6–9, 2009. The wo- shop was sponsored by the International Association for Cryptologic Research (IACR). The
workshop attracted a record number of 148 submissions from 29 co- tries, of which the Program Committee selected 29 for
publication in the wo- shop proceedings, resulting in an acceptance rate of 19.6%, the lowest in the history of CHES. The review
process followed strict standards: each paper - ceived at least four reviews, and some asmanyaseightreviews.Membersofthe
Program Committee were restricted to co-authoring at most two submissions, and their papers were evaluated by an extended
number of reviewers. The ProgramCommittee included 53 members representing 20 countries and ?ve continents. These
members were carefully selected to represent academia, industry, and government, as well as to include world-class experts in
various research ?elds of interest to CHES. The Program Committee was supported by 148 external reviewers. The total number
of people contributing to the - view process, including Program Committee members, external reviewers, and Program Co-chairs,
exceeded 200. The papers collected in this volume represent cutting-edge worldwide - search in the rapidly growing and evolving
area of cryptographic engineering.
This undergraduate statistical quality assurance textbook clearly shows with real projects, cases and data sets how statistical
quality control tools are used in practice. Among the topics covered is a practical evaluation of measurement effectiveness for both
continuous and discrete data. Gauge Reproducibility and Repeatability methodology (including confidence intervals for
Repeatability, Reproducibility and the Gauge Capability Ratio) is thoroughly developed. Process capability indices and
corresponding confidence intervals are also explained. In addition to process monitoring techniques, experimental design and
analysis for process improvement are carefully presented. Factorial and Fractional Factorial arrangements of treatments and
Response Surface methods are covered. Integrated throughout the book are rich sets of examples and problems that help readers
gain a better understanding of where and how to apply statistical quality control tools. These large and realistic problem sets in
combination with the streamlined approach of the text and extensive supporting material facilitate reader understanding. Second
Edition Improvements Extensive coverage of measurement quality evaluation (in addition to ANOVA Gauge R&R methodologies)
New end-of-section exercises and revised-end-of-chapter exercises Two full sets of slides, one with audio to assist student
preparation outside-of-class and another appropriate for professors’ lectures Substantial supporting material Supporting Material
Seven R programs that support variables and attributes control chart construction and analyses, Gauge R&R methods, analyses
of Fractional Factorial studies, Propagation of Error analyses and Response Surface analyses Documentation for the R programs
Excel data files associated with the end-of-chapter problem sets, most from real engineering settings
This book presents the select proceedings of the International Conference on Functional Material, Manufacturing and
Performances (ICFMMP) 2019. The book covers broad aspects of several topics involved in the metrology and measurement of
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engineering surfaces and their implementation in automotive, bio-manufacturing, chemicals, electronics, energy, construction
materials, and other engineering applications. The contents focus on cutting-edge instruments, methods and standards in the field
of metrology and mechanical properties of advanced materials. Given the scope of the topics, this book can be useful for students,
researchers and professionals interested in the measurement of surfaces, and the applications thereof.
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.
Due to their speed, data density, and versatility, optical metrology tools play important roles in today’s high-speed industrial
manufacturing applications. Handbook of Optical Dimensional Metrology provides useful background information and practical
examples to help readers understand and effectively use state-of-the-art optical metrology methods. The book first builds a
foundation for evaluating optical measurement methods. It explores the many terms of optical metrology and compares it to other
forms of metrology, such as mechanical gaging, highlighting the limitations and errors associated with each mode of measurement
at a general level. This comparison is particularly helpful to current industry users who operate the most widely applied mechanical
tools. The book then focuses on each application area of measurement, working down from large area to medium-sized to
submicron measurements. It describes the measurement of large objects on the scale of buildings, the measurement of durable
manufactured goods such as aircraft engines and appliances, and the measurement of fine features on the micron and nanometer
scales. In each area, the book covers fast, coarse measures as well as the finest measurements possible. Best practices and
practical examples for each technology aid readers in effectively using the methods. Requiring no prior expertise in optical
dimensional metrology, this handbook helps engineers and quality specialists understand the capabilities and limitations of optical
metrology methods. It also shows them how to successfully apply optical metrology to a vast array of current engineering and
scientific problems.
A variety of industries – information technology, aerospace, automobile, and basic and new materials manufacturing – need
technological innovations, which bring high-value-added and high-quality products at low cost not only because of global
competition, but also because of the perspective of en- ronmental consciousness and regulation. Thermophysical properties of hi-
temperature melts are indispensable for numerical simulations of material processes such as semiconductor and optical crystal
growth of the melt, and castingofsuper-high-temperaturealloysforjet-engineturbineblades,inad- tion to welding in automobile
manufacturing. Recent developments in process modeling provide 3D unsteady analysis of melt convection, temperature, and
heat ?ux distribution, which enables us to predict product quality. In fact, 3D process visualization using computer modeling helps
us to understand complicated phenomena occurring in the melt and to control the process. Accurate data are necessary to
improve the modeling, which co- e?ectively engenders high-quality products. However, crucial obstacles render measurements of
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thermophysical properties di?cult at elevated temperatures because of high chemical reactivity and ?uidity of melts. Substantial
and persistent challenges have been made to ascertain the precise thermophysical properties of high-temperature melts. This
book describes the new techniques and latest developments in the measurements of atomic structure, density, surface tension,
viscosity, heat capacity, thermal and mass di?usivity, th- mal conductivity, emissivity, and electrical conductivity of high-
temperature melts. In addition to up-to-date improvements in conventional techniques, some new attempts are introduced to open
a new scienti?c ?eld, that is, physics of high-temperature melts.
Nanoelectronics is changing the way the world communicates, and is transforming our daily lives. Continuing Moore’s law and
miniaturization of low-power semiconductor chips with ever-increasing functionality have been relentlessly driving R&D of new
devices, materials, and process capabilities to meet performance, power, and cost requirements. This book covers up-to-date
advances in research and industry practices in nanometrology, critical for continuing technology scaling and product innovation. It
holistically approaches the subject matter and addresses emerging and important topics in semiconductor R&D and
manufacturing. It is a complete guide for metrology and diagnostic techniques essential for process technology, electronics
packaging, and product development and debugging—a unique approach compared to other books. The authors are from
academia, government labs, and industry and have vast experience and expertise in the topics presented. The book is intended
for all those involved in IC manufacturing and nanoelectronics and for those studying nanoelectronics process and assembly
technologies or working in device testing, characterization, and diagnostic techniques.
Well written textbook on industrial applications of Statistical Measurement Theory. It deals with the principal issues of
measurement theory, is concise and intelligibly written, and to a wide extent self-contained. Difficult theoretical issues are
separated from the mainstream presentation. Each topic starts with an informal introduction followed by an example, the rigorous
problem formulation, solution method, and a detailed numerical solution. Chapter are concluded with a set of exercises of
increasing difficulty, mostly with solutions. Knowledge of calculus and fundamental probability and statistics is assumed.
Advances in engineering precision have tracked with technological progress for hundreds of years. Over the last few decades,
precision engineering has been the specific focus of research on an international scale. The outcome of this effort has been the
establishment of a broad range of engineering principles and techniques that form the foundation of precision design. Today’s
precision manufacturing machines and measuring instruments represent highly specialised processes that combine deterministic
engineering with metrology. Spanning a broad range of technology applications, precision engineering principles frequently bring
together scientific ideas drawn from mechanics, materials, optics, electronics, control, thermo-mechanics, dynamics, and software
engineering. This book provides a collection of these principles in a single source. Each topic is presented at a level suitable for
both undergraduate students and precision engineers in the field. Also included is a wealth of references and example problems to
consolidate ideas, and help guide the interested reader to more advanced literature on specific implementations.
Metrology and Properties of Engineering Surfaces provides in a single volume a comprehensive and authoritative treatment of the
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crucial topics involved in the metrology and properties of engineering surfaces. The subject matter is a central issue in
manufacturing technology, since the quality and reliability of manufactured components depend greatly upon the selection and
qualities of the appropriate materials as ascertained through measurement. The book can in broad terms be split into two parts;
the first deals with the metrology of engineering surfaces and covers the important issues relating to the measurement and
characterization of surfaces in both two and three dimensions. This covers topics such as filtering, power spectral densities,
autocorrelation functions and the use of Fractals in topography. A significant proportion is dedicated to the calibration of scanning
probe microscopes using the latest techniques. The remainder of the book deals with the properties of engineering surfaces and
covers a wide range of topics including hardness (measurement and relevance), surface damage and the machining of brittle
surfaces, the characterization of automobile cylinder bores using different techniques including artificial neural networks and the
design and use of polymer bearings in microelectromechanical devices. Edited by three practitioners with a wide knowledge of the
subject and the community, Metrology and Properties of Engineering Surfaces brings together leading academics and practitioners
in a comprehensive and insightful treatment of the subject. The book is an essential reference work both for researchers working
and teaching in the technology and for industrial users who need to be aware of current developments of the technology and new
areas of application.
Containing more than 300 equations and nearly 500 drawings, photographs, and micrographs, this reference surveys key
areas such as optical measurements and in-line calibration methods. It describes cleanroom-based measurement
technology used during the manufacture of silicon integrated circuits and covers model-based, critical dimension, overlay
Engineering Metrology and MeasurementsOUP India
Metrology has grown significantly, especially in semiconductor manufacturing, and such growth necessitates increased
expertise. Until now, this field has never had a book written from the perspective of an engineer in a modern IC
manufacturing and development environment. The topics in this Tutorial Text range from metrology at its most basic level
to future predictions and challenges, including measurement methods, industrial applications, fundamentals of traditional
measurement system characterization and calibration, semiconductor-specific applications, optical metrology
measurement techniques, charged particle measurement techniques, x-ray and in situ metrology, hybrid metrology, and
mask making. The accompanying CD includes example spreadsheets of measurement uncertainty analysis—specifically,
precision, matching, and relative accuracy.
With design of products changing frequently, and functional requirements becoming more demanding, batch production
of high precision components has become a necessity. The advent of NC and CNC has enabled automation of batch
manufacturing supported by computerisation of manufacturing systems. The book is a complete reference consisting of
several technologies associated with modern automated manufacturing.
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Metrology has grown significantly, especially in semiconductor manufacturing, and such growth necessitates increased
expertise. Until now, this field has never had book written from the perspective of an engineer in a modern IC
manufacturing and development environment. The topics in this Tutorial Text range from metrology at its most basic level
to future predictions and challenges, including measurement methods, industrial applications, fundamentals of traditional
measurement system characterization and calibration, measurement system characterization and calibration,
semiconductor-specific applications, optical metrology measurement techniques, charged particle measurement
techniques, x-ray and in situ metrology, hybrid metrology, and mask making. Includes example spreadsheets of
measurement uncertainty analysis--specifically, precision, matching, and relative accuracy.
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 handbook consists of six core chapters: (1) systems engineering fundamentals discussion, (2) the NASA
program/project life cycles, (3) systems engineering processes to get from a concept to a design, (4) systems
engineeringprocesses to get from a design to a final product, (5) crosscutting management processes in systems
engineering, and (6) special topics relative to systems engineering. These core chapters are supplemented by
appendices that provide outlines, examples, and further information to illustrate topics in the core chapters. The
handbook makes extensive use of boxes and figures to define, refine, illustrate, and extend concepts in the core chapters
without diverting the reader from the main information. The handbook provides top-level guidelines for good systems
engineering practices; it is not intended in any way to be a directive. NASA/SP-2007-6105 Rev1 supersedes SP-6105,
dated June 1995
This handbook is a both a description of the current practice at the National Institute of Standards and Technology, and a
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compilation of the theory and lore of gauge block calibration. Most of the chapters are nearly self-contained so that the
interested reader can, for example, get information on the cleaning and handling of gauge blocks without having to read
the chapters on measurement schemes or process control, etc. This partitioning of the material has led to some
unavoidable repetition of material between chapters. The basic structure of the handbook is from the theoretical to the
practical. Chapter 1: basic concepts and definitions of length and units; Chapter 2: history of gauge blocks, appropriate
definitions and a discussion of pertinent national and international standards; Chapter 3: physical characteristics of gauge
blocks, including thermal, mechanical and optical properties; Chapter 4: a description of statistical process control (SPC)
and measurement assurance (MA) concepts; and Chapters 5 and 6: details of the mechanical comparisons and
interferometric techniques used for gauge block calibrations. Full discussions of the related uncertainties and corrections
are included. Finally, the appendices cover in more detail some important topics in metrology and gauge block
calibration.
In the past decades, the mainstream of microelectronics progression was mainly powered by Moore's law focusing on IC
miniaturization down to nano scale. However, there is a fast increasing need for "More than Moore" (MtM) products and
technology that are based upon or derived from silicon technologies, but do not simply scale with Moore’s law. This book
provides new vision, strategy and guidance for the future technology and business development of
micro/nanoelectronics.
This volume collects the refereed contributions based on the presentations made at the Seventh Workshop on Advanced
Mathematical and Computational Tools in Metrology, a forum for metrologists, mathematicians and software engineers
that will encourage a more effective synthesis of skills, capabilities and resources. The volume contains articles by world
renowned metrologists and mathematicians involved in measurement science and, together with the six previous
volumes in this series, constitutes an authoritative source of the mathematical, statistical and software tools necessary in
modern metrology. Sample Chapter(s). Chapter 1: Modelling Measurement Processes in Complex Systems with Partial
Differential Equations: From Heat Conduction to the Heart (537 KB). Contents: Modeling Measurement Processes in
Complex Systems with Partial Differential Equations: From Heat Conduction to the Heart (M Bnr et al.); Mereotopological
Approach for Measurement Software (E Benoit & R Dapoigny); Data Evaluation of Key Comparisons Involving Several
Artefacts (M G Cox et al.); Box-Cox Transformations and Robust Control Charts in SPC (M I Gomes & F O Figueiredo);
Multisensor Data Fusion and Its Application to Decision Making (P S Giruo et al.); Generic System Design for
Measurement Databases OCo Applied to Calibrations in Vacuum Metrology, Bio-Signals and a Template System (H
Gross et al.); Evaluation of Repeated Measurements from the Viewpoint of Conventional and Bayesian Statistics (I Lira &
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W WAger); Detection of Outliers in Interlaboratory Testing (C Perruchet); On Appropriate Methods for the Validation of
Metrological Software (D Richter et al.); Data Analysis OCo A Dialogue with the Data (D S Sivia); Validation of Soft
Sensors in Monitoring Ambient Parameters (P Ciarlini et al.); Evaluation of Standard Uncertainties in Nested Structures
(E Filipe); Measurement System Analysis and Statistical Process Control (A B Forbes); Monte Carlo Study on Logical
and Statistical Correlation (B Siebert et al.); Some Problems Concerning the Estimate of the Degree of Equivalence in
MRA Key Comparisons and of Its Uncertainty (F Pavese); Preparing for a European Research Area Network in
Metrology: Where are We Now? (M Khne et al.); and other papers. Readership: Researchers, graduate students,
academics and professionals in metrology."
Optical methods, stimulated by the advent of inexpensive and reliable lasers, are assuming an increasingly important role in the field of
engineering metrology. Requiring only a basic knowledge of optics, this text provides a compendium of practical information prepared by
leaders in the field.
Engineering Metrology and Measurements is a textbook designed for students of mechanical, production and allied disciplines to facilitate
learning of various shop-floor measurement techniques and also understand the basics of mechanical measurements.
Electronic Measurement Techniques provides practical information concerning the techniques in electronic measurements and a working
knowledge on how to adopt and use the appropriate measuring instruments. SI units are used as the unit of measurement in the book. The
text contains chapters focusing on a variety of measurement techniques. The initial chapter discusses the system of measurements and
principles used in electronic measurements. Subsequent chapters cover instruments for direct current measurement, electronic voltmeters,
methods for the measurement of alternating currents and potential differences, and measurement of power. Chapters are also devoted to the
elaboration of the construction of standards for comparison purposes and the measurement of non-electrical quantities. Engineers will find
the book very useful.
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 retina, 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.
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