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Annual Report - National Bureau of
Standards
Rubber Band Engineer
Integrated circuits incorporating both digital and
analog functions have become increasingly prevalent
in the semiconductor industry. Mixed-signal IC test
and measurement has grown into a highly specialized
field of electrical engineering. It has become harder to
hire and train new engineers to become skilled mixedsignal test engineers. The slow learning curve for
mixed-signal test engineers is largely due to the
shortage of written materials and university-level
courses on the subject of mixed-signal testing. While
many books have been devoted to the subject of
digital test and testability, the same cannot be said
for analog and mixed-signal automated test and
measurement. This book was written in response ot
the shortage of basic course material for mixed-signal
test and measurement. The book assumes a solid
background in analog and digital circuits as well as a
working knowledge of computers and computer
programming. A background in digital signal
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processing and statistical analysis is also helpful,
though not absolutely necessary. This material is
designed to be useful as both a university textbook
and as a reference manual for the beginning
professional test engineer. The prerequisite for this
book is a junior level course in linear continuous-time
and discrete-time systems, as well as exposure ot
elementary probability and statistical concepts.
Chapter 1 presents an introduction to the context in
which mixed-singal testing is performed and why it is
necessary. Chapter 2 examines the process by which
test programs are generated, from device data sheet
to test plan to test code. Test program structure and
functionality are also discussed in Chapter 2. Chapter
3 introduces basic DC measurement definitions,
including continuity, leakage, offset, gain, DC power
supply rejection ratio, and many other types of
fundamental DC measurements. Chapter 4 covers the
basics of absolute accuracy, resolution, software
calibration, standards traceability, and measurement
repeatability. In addition, basic data analysis is
presented in Chapter 4. A more thorough treatment of
data analysis and statistical analysis is delayed until
Chapter 15. Chapter 5 takes a closer look at the
architecture of a generic mixed-signal ATE tester. The
generic tester includes instruments such as DC
sources, meters, waveform digitizers, arbitrary
waveform generators, and digital pattern generators
with source and capture functionality. Chapter 6
presents an introduction to both ADC and DAC
sampling theory. DAC sampling theory is applicable to
both DAC circuits in the device under test and to the
arbitrary waveform generators in a mixed-signal
tester. ADC sampling theory is applicable to both ADC
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circuits in the device under test and to waveform
digitizers in a mixed-signal tester. Coherent multitone sample sets are also introduced as an
introduction to DSP based testing. Chapter 7 further
develops sampling theory concepts and DSP-based
testing methodologies, which are at the core of many
mixed-signal test and measurement techniques. FFT
fundamentals, windowing, frequency domain filtering,
and other DSP-based testing fundamentals are
covered in Chapter 6 and 7. Chapter 8 shows how
basic AC channel tests can be performed economicaly
using DSP-based testing. This chapter covers only nonsampled channels, consisting of combinations of opamps, analog filters, PGAs and other continuous-time
circuits. Chapter 9 explores many of these same tests
as they are applied to sampled channels, which
include DACs, ADCs, sample and hold (S/H) amplifiers,
etc. Chapter 10 explains how the basic accuracy of
ATE test equipment can be extended using
specialized software routines. This subject is not
necessarily taught in formal ATE tester classes, yet it
is critical in the accurate measurement of many DUT
performance parameters. Testing of DACs is covered
in Chapter 11. Several kinds of DACs are studied,
including traditional binary-weighted, resistive ladder,
pulse with modulation (PWM), and sigma delta
architectures. Traditional measurements like INL, DNL
and absolute error are discussed. Chapter 12 builds
upon the concepts in Chapter 11 to show how ADCs
are commonly tested. Again, several different kinds of
ADC's are studied, including binary-weighted, dualslope, flash, semi-flash, and sigma-delta
architectures. The weaknesses of each design are
expalined, as well as the common methodologies
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used to probe their weaknesses. Chapter 13 explores
the gray art of mixed-signal DIB design. Topics of
interest include component selection, power and
ground layout, crosstalk, shielding, transmission lines,
and tester loading. Chapter 13 also illustrates several
common DIB circuits and their use in mixed-signal
testing. Chapter 14 gives a brief introduction to some
of the techniques for analog and mixed-signal design
for test. There are fewer structured approaches for
mixed-signal DfT than for purely digital DfT. The more
common ad-hoc methods are explained, as well as
some of the industry standards such as IEEE Std.
1149.1 and 1149.4. A brief review of statistical
analysis and Gaussian distributions is presented in
Chapter 15. This chapter also shows how
measurement results can be analyzed and viewed
using a variety of software tools and display formats.
Datalogs, shmoo plots, and histograms are discussed.
Also, statistical process control (SPC) is explained,
including a discussion of process control metrics such
as Cp and Cpk. Chapter 16 examines the economis of
production testing, The economics of testing are
affected by many factors such as equipment purchase
price, test floor overhead costs, test time, dual-head
testing, multi-site testing, and time to market. A test
engineer's debugging skills heavily impacts time to
market. Chapter 16 examines the test debugging
process to attempt to set down some general
guidelines for debugging mixed-signal test programs.
Finally, emerging trends that affect test economics
and test development time are presented in Chapter
16. Some or all these trends will shape the future
course of mixed-siganl test and measurement.
Page 5/26

Bookmark File PDF Engineering Metrology By I C
Gupta
Worked Examples in Engineering
Metrology
Weighing in on the growth of innovative technologies,
the adoption of new standards, and the lack of
educational development as it relates to current and
emerging applications, the third edition of
Introduction to Instrumentation and Measurements
uses the authors’ 40 years of teaching experience to
expound on the theory, science, and art of modern
instrumentation and measurements (I&M). What’s
New in This Edition: This edition includes material on
modern integrated circuit (IC) and photonic sensors,
micro-electro-mechanical (MEM) and nano-electromechanical (NEM) sensors, chemical and radiation
sensors, signal conditioning, noise, data interfaces,
and basic digital signal processing (DSP), and
upgrades every chapter with the latest
advancements. It contains new material on the
designs of micro-electro-mechanical (MEMS) sensors,
adds two new chapters on wireless instrumentation
and microsensors, and incorporates extensive
biomedical examples and problems. Containing 13
chapters, this third edition: Describes sensor
dynamics, signal conditioning, and data display and
storage Focuses on means of conditioning the analog
outputs of various sensors Considers noise and
coherent interference in measurements in depth
Covers the traditional topics of DC null methods of
measurement and AC null measurements Examines
Wheatstone and Kelvin bridges and potentiometers
Explores the major AC bridges used to measure
inductance, Q, capacitance, and D Presents a survey
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of sensor mechanisms Includes a description and
analysis of sensors based on the giant
magnetoresistive effect (GMR) and the anisotropic
magnetoresistive (AMR) effect Provides a detailed
analysis of mechanical gyroscopes, clinometers, and
accelerometers Contains the classic means of
measuring electrical quantities Examines digital
interfaces in measurement systems Defines digital
signal conditioning in instrumentation Addresses solidstate chemical microsensors and wireless
instrumentation Introduces mechanical microsensors
(MEMS and NEMS) Details examples of the design of
measurement systems Introduction to
Instrumentation and Measurements is written with
practicing engineers and scientists in mind, and is
intended to be used in a classroom course or as a
reference. It is assumed that the reader has taken
core EE curriculum courses or their equivalents.

Measurement Theory for Engineers
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.

Engineering Dimensional Metrology
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Contains information on international organizations
and individual chapters on academic institutions in
countries from Afghanistan to Zimbabwe. A
comprehensive index is included in both volumes.

An Evaluative Report on the National
Engineering Laboratory, National Bureau
of Standards
Cutting-Edge CMOS VLSI Design for Manufacturability
Techniques This detailed guide offers proven methods
for optimizing circuit designs to increase the yield,
reliability, and manufacturability of products and
mitigate defects and failure. Covering the latest
devices, technologies, and processes, Nanoscale
CMOS VLSI Circuits: Design for Manufacturability
focuses on delivering higher performance and lower
power consumption. Costs, constraints, and
computational efficiencies are also discussed in the
practical resource. Nanoscale CMOS VLSI Circuits
covers: Current trends in CMOS VLSI design
Semiconductor manufacturing technologies
Photolithography Process and device variability:
analyses and modeling Manufacturing-Aware Physical
Design Closure Metrology, manufacturing defects, and
defect extraction Defect impact modeling and yield
improvement techniques Physical design and
reliability DFM tools and methodologies

Automotive Engineering
A substantial update of his earlier book "Modern
Electronic Test and Measuring Instruments" (IEE,
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1996), the author provides a state-of-the art review of
modern families of digital instruments. For each
family he covers internal design, use and applications,
highlighting their advantages and limitations from a
practical application viewpoint. New enabling
semiconductor technology including data converters,
signal processors and modern sensors offers new
capabilities to instrument designers and the book
treats new digital instrument families such as DSOs,
Arbitrary Function Generators, FFT analysers and
many other common systems used by the test
engineers, designers and research scientists.

A Textbook of Production Engineering
This text on precision frequency measurement and its
key enabling techniques includes reviews written by
some of the most experienced researchers in their
respective fields. This text should prove useful to
researchers just entering the field of frequency
metrology and standards, or equally well to the
experienced practitioner.

Instrumentation and Measurement in
Electrical Engineering
Focusing on the most rapidly changing areas of
mechatronics, this book discusses signals and system
control, mechatronic products, metrology and
nanometrology, automatic control & robotics,
biomedical engineering, photonics, design
manufacturing and testing of MEMS. It is reflected in
the list of contributors, including an international
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group of 302 leading researchers representing 12
countries. The book is intended for use in academic,
government and industry R&D departments, as an
indispensable reference tool for the years to come.
Thid volume can serve a global community as the
definitive reference source in Mechatronics. The book
comprises carefully selected 93 contributions
presented at the 11th International Conference
Mechatronics 2015, organized by Faculty of
Mechatronics, Warsaw University of Technology, on
September 21-23, in Warsaw, Poland.

Mechanical Measurements &
Instrumentation
Frequency Measurement and Control
Metrology & Measurement
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
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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, BioSignals and a Template System (H Gross et al.);
Evaluation of Repeated Measurements from the
Viewpoint of Conventional and Bayesian Statistics (I
Lira & 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
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students, academics and professionals in metrology."

Integrated Circuit Test Engineering
Metrology and Properties of Engineering Surfaces
provides in a single volume a comprehensive and
authoritative treatment of the 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
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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.

World of Learning 2005 Vol2
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 selfcontained. 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.

Advanced Mechatronics Solutions
Digital and Analogue Instrumentation
Introduction to Instrumentation and
Measurements
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This is the revised edition of the book with new
chapters to incorporate the latest developments in
the field.It contains appox. 200 problems from various
competitive examinations (GATE, IES, IAS) have been
included.The author does hope that with this, the
utility of the book will be further enhanced.

The Theory of Machines
Third International Symposium on
Precision Mechanical Measurements
Mechanical Measurements
Basics of Precision Engineering
This special collection focuses on measurement
science and metrology: micro- and nanomeasurements; novel measurement methods and
diagnostic technologies, including non-destructive
and dimensional inspection, optical and X-ray
tomography and interferometry, terahertz
technologies for science, industry and biomedicine,
intelligent measuring instruments and systems for
industry and transport, measurements of geometrical
and mechanical quantities, measurements and
metrology for humanitarian fields and education in
measurement science. The aim was to present the
current state and evolution of measuring technology
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and intelligent instruments, to highlight novel
technologies for science, industry and engineering,
and to spot promising ways towards further
development, of new technologies for measurement,
at the international level. The special collection was
established following the results of the 12th
International Symposium on Measurement
Technology and Intelligent Instruments (ISMTII 2015,
September 22 - 25, 2015, Taipei, Taiwan).

Metrology and Diagnostic Techniques for
Nanoelectronics
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.

Semiconductor Manufacturing Handbook
The inclusion of an electrical measurement course in
the undergraduate curriculum of electrical
engineering is important in forming the technical and
scientific knowledge of future electrical engineers.
This book explains the basic measurement
techniques, instruments, and methods used in
everyday practice. It covers in detail both analogue
and digital instruments, measurements errors and
uncertainty, instrument transformers, bridges,
amplifiers, oscilloscopes, data acquisition, sensors,
instrument controls and measurement systems. The
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reader will learn how to apply the most appropriate
measurement method and instrument for a particular
application, and how to assemble the measurement
system from physical quantity to the digital data in a
computer. The book is primarily intended to cover all
necessary topics of instrumentation and
measurement for students of electrical engineering,
but can also serve as a reference for engineers and
practitioners to expand or refresh their knowledge in
this field.

Advanced Mathematical & Computational
Tools in Metrology VII
Nanoelectronics is changing the way the world
communicates, and is transforming our daily lives.
Continuing Moore’s law and miniaturization of lowpower 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
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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.

Annual Report of the National Bureau of
Standards
This handbook is a both a description of the current
practice at the National Institute of Standards and
Technology, and a 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
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uncertainties and corrections are included. Finally, the
appendices cover in more detail some important
topics in metrology and gauge block calibration.

Measurement Technology and Intelligent
Instruments XII
The Gauge Block Handbook
CHES 2009, the 11th workshop on Cryptographic
Hardware and Embedded Systems, was held in
Lausanne, Switzerland, September 6–9, 2009. The woshop 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
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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 cuttingedge worldwide - search in the rapidly growing and
evolving area of cryptographic engineering.

Cryptographic Hardware and Embedded
Systems - CHES 2009
Introduction to Metrology Applications in
IC Manufacturing
Using the book and the software provided with it, the
reader can build his/her own tester arrangement to
investigate key aspects of analog-, digital- and mixed
system circuits Plan of attack based on traditional
testing, circuit design and circuit manufacture allows
the reader to appreciate a testing regime from the
point of view of all the participating interests Worked
examples based on theoretical bookwork, practical
experimentation and simulation exercises teach the
reader how to test circuits thoroughly and effectively

The Civil Service Year Book
Metrology for Engineers
An Introduction to Mixed-signal IC Test
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and Measurement
Knowledge of instrumentation is critical in light of the
highly sensitive and precise requirements of modern
processes and systems. Rapid development in
instrumentation technology coupled with the adoption
of new standards makes a firm, up-to-date foundation
of knowledge more important than ever in most
science and engineering fields. Understanding this,
Robert B. Northrop produced the best-selling
Introduction to Instrumentation and Measurements in
1997. The second edition continues to provide indepth coverage of a wide array of modern
instrumentation and measurement topics, updated to
reflect advances in the field. See What's New in the
Second Edition: Anderson Current Loop technology
Design of optical polarimeters and their applications
Photonic measurements with photomultipliers and
channel-plate photon sensors Sensing of gas-phase
analytes (electronic "noses") Using the Sagnac effect
to measure vehicle angular velocity Micromachined,
vibrating mass, and vibrating disk rate gyros Analysis
of the Humphrey air jet gyro Micromachined IC
accelerometers GPS and modifications made to
improve accuracy Substance detection using photons
Sections on dithering, delta-sigma ADCs, data
acquisition cards, the USB, and virtual instruments
and PXI systems Based on Northrop's 40 years of
experience, Introduction to Instrumentation and
Measurements, Second Edition is unequalled in its
depth and breadth of coverage.

Report
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Proceedings of SPIE present the original research
papers presented at SPIE conferences and other highquality conferences in the broad-ranging fields of
optics and photonics. These books provide prompt
access to the latest innovations in research and
technology in their respective fields. Proceedings of
SPIE are among the most cited references in patent
literature.

Satellite Communications Payload and
System
Engineering Metrology and
Measurements
You don't have to be a genius to create these
ingenious contraptions, you just need rubber bands,
glue, paperclips, and Rubber Band Engineer, of
course. Shooting far, flying high, and delivering way
more exciting results than expected are the goals of
the gadgets in Rubber Band Engineer. Discover
unexpected ways to turn common materials into
crafty contraptions that range from surprisingly
simple to curiously complex. In vivid color photos,
you'll be guided on how to create slingshot rockets,
unique catapults, and even hydraulic-powered
machines. Whether you build one or all 19 of these
designs, you'll feel like an ingenious engineer when
you're through. Best of all, you don't need to be an
experienced tinkerer to make any of the projects! All
you need are household tools and materials, such as
paper clips, pencils, paint stirrers, and ice pop sticks.
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Grab your glue gun, pull out your pliers, track down
your tape and paper clips, and get started on the
challenging, fun, and rewarding journey toward
becoming a rubber band engineer.

Jena Review
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.

Nanoscale CMOS VLSI Circuits: Design
for Manufacturability
Advances in engineering precision have tracked with
technological progress for hundreds of years. Over
the last few decades, precision engineering has been
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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
Engineering Metrology &
Instrumentation
This is the first book primarily about the satellite
payload of satellite communications systems. It
represents a unique combination of practical systems
engineering and communications theory. It tells about
the satellites in geostationary and low-earth orbits
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today, both the so-called bent-pipe payloads and the
processing payloads. The on-orbit environment,
mitigated by the spacecraft bus, is described. The
payload units (e.g. antennas and amplifiers), as well
as payload-integration elements (e.g. waveguide and
switches) are discussed in regard to how they work,
what they do to the signal, their technology,
environment sensitivity, and specifications. At a
higher level are discussions on the payload as an
entity: architecture including redundancy;
specifications--what they mean, how they relate to
unit specifications, and how to verify; and
specification-compliance analysis (“budgets”) with
uncertainty. Aspects of probability theory handy for
calculating and using uncertainty and variation are
presented. The highest-level discussions, on the endto-end communications system, start with a practical
introduction to physical-layer communications theory.
Atmospheric effects and interference on the
communications link are described. A chapter gives
an example of optimizing a multibeam payload via
probabilistic analysis. Finally, practical tips on system
simulation and emulation are provided. The carrier
frequencies treated are 1 GHz and above. Familiarity
with Fourier analysis will enhance understanding of
some topics. References are provided throughout the
book for readers who want to dig deeper. Payload
systems engineers, payload proposal writers, satellitecommunications systems designers and analysts, and
satellite customers will find that the book cuts their
learning time. Spacecraft-bus systems engineers,
payload unit engineers, and spacecraft operators will
gain insight into the overall system. Students in
systems engineering, microwave engineering,
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communications theory, probability theory, and
communications simulation and modelling will find
examples to supplement theoretical texts.

Introduction to Instrumentation and
Measurements
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