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Electromagnetic Compatibility of Integrated Circuits: Techniques for Low Emission and
Susceptibility focuses on the electromagnetic compatibility of integrated circuits. The
basic concepts, theory, and an extensive historical review of integrated circuit emission
and susceptibility are provided. Standardized measurement methods are detailed
through various case studies. EMC models for the core, I/Os, supply network, and
packaging are described with applications to conducted switching noise, signal integrity,
near-field and radiated noise. Case studies from different companies and research
laboratories are presented with in-depth descriptions of the ICs, test set-ups, and
comparisons between measurements and simulations. Specific guidelines for achieving
low emission and susceptibility derived from the experience of EMC experts are
presented.
This hands-on trouble-shooting style book offers step-by-step ‘recipes’ to assist those
who are trying to solve EMI problems, by detailing exactly what to do and how to do it.
Tim Williams has worked for a variety of companies as an electronic design engineer
over the last 20 years. He has monitored the progress of the EMC Directive and its
associated standards since it was first made public. He is a member of the Institution of
Electrical Engineers and now runs his own consultancy, specialising in EMC design and
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training. *Save money on consultancy bills with this book *Practical guide to
implementing EMC within the product design process *The leading professional guide
to the EMC Directive -100% up-to-date and reliable
Anyone who has operated, serviced, or designed an automobile or truck in the last few
years has most certainly noticed that the age of electronics in our vehicles is here!
Electronic components and systems are used for everything from the traditional
entertainment system to the latest in “drive by wire”, to two-way communication and
navigation. The interesting fact is that the automotive industry has been based upon
mechanical and materials engineering for much of its history without many of the
techniques of electrical and electronic engineering. The emissions controls
requirements of the 1970’s are generally recognized as the time when electronics
started to make their way into the previous mechanically based systems and functions.
While this revolution was going on, the electronics industry developed issues and
concepts that were addressed to allow interoperation of the systems in the presence of
each other and with the external environment. This included the study of
electromagnetic compatibility, as systems and components started to have influence
upon each other just due to their operation. EMC developed over the years, and has
become a specialized area of engineering applicable to any area of systems that
included electronics. Many well-understood aspects of EMC have been developed, just
as many aspects of automotive systems have been developed. We are now at a point
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where the issues of EMC are becoming more and more integrated into the automotive
industry.
The 3rd edition of Controlling Radiated Emissions by Design has been updated to
reflect the latest changes in the field. New to this edition is material on aspects of
technical advance, specifically long term energy efficiency, energy saving, RF pollution
control, etc. This book retains the step-by-step approach for incorporating EMC into
every new design, from the ground up. It describes the selection of quieter IC
technologies, their implementation into a noise-free printed circuit layout, and the
gathering of all these into low radiation packaging, including I/O filtering, connectors
and cables considerations. All guidelines are supported by thorough and
comprehensive calculated examples. Design engineers, EMC specialists and
technicians will benefit from learning about the development of more efficient and
economical control of emissions.
This introductory text provides coverage of both static and dynamic fields. There are
references to computer visualisation (Mathcad) and computation throughout the text,
and there are Mathcad electronic books available free on the Internet to help students
visualise electromagnetic fields. Important equations are highlighted in the text, and
there are examples and problems throughout, with answers to the problems at the back
of the book.
This domain derives from such diverse disciplines as electronics, mechanical
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engineering, fluid dynamics, thermodynamics, chemistry, physics, metallurgy and
optics. The author, with nearly four decades of experience in R&D, technology
development, and education and training, provides a practical and hand-on approach to
the subject, by covering the latest technological developments and covering all the vital
aspects of PCB, i.e. design, fabrication, assembly, testing, including reliability and
quality.With this coverage, the book will be useful to designers, manufacturers, and
students of electrical and electronic engineering.
Proper design of printed circuit boards can make the difference between a product
passing emissions requirements during the first cycle or not. Traditional EMC design
practices have been simply rule-based, that is, a list of rules-of-thumb are presented to
the board designers to implement. When a particular rule-of-thumb is difficult to
implement, it is often ignored. After the product is built, it will often fail emission
requirements and various time consuming and costly add-ons are then required. Proper
EMC design does not require advanced degrees from universities, nor does it require
strenuous mathematics. It does require a basic understanding of the underlying
principles of the potential causes of EMC emissions. With this basic understanding,
circuit board designers can make trade-off decisions during the design phase to ensure
optimum EMC design. Consideration of these potential sources will allow the design to
pass the emissions requirements the first time in the test laboratory. A number of other
books have been published on EMC. Most are general books on EMC and do not focus
Page 4/17

Download Ebook Emc The Printed Circuit Board Design Theory Layout
Made Simple
on printed circuit board is intended to help EMC engineers and design design. This
book engineers understand the potential sources of emissions and how to reduce,
control, or eliminate these sources. This book is intended to be a 'hands-on' book, that
is, designers should be able to apply the concepts in this book directly to their designs
in the real-world.
An essential guide to the background, design, and application of common-mode filtering
structures in modern high-speed differential communication links Written by a team of
experts in the field, Electromagnetic Bandgap (EBG) Structures explores the practical
electromagnetic bandgap based common mode filters for power integrity applications
and covers the theoretical and practical design approaches for common mode filtering
in high-speed printed circuit boards, especially for boards in high data-rate systems.
The authors describe the classic applications of electromagnetic bandgap (EBG)
structures and the phenomena of common mode generation in high speed digital
boards. The text also explores the fundamental electromagnetic mechanisms of the
functioning of planar EBGs and considers the impact of planar EBGs on the digital
signal propagation of single ended and differential interconnects routed on top or
between EBGs. The authors examine the concept, design, and modeling of EBG
common mode filters in their two forms: on-board and removable. They also provide
several comparisons between measurement and electromagnetic simulations that
validate the proposed EBG filters' design approach. This important resource: •
Page 5/17

Download Ebook Emc The Printed Circuit Board Design Theory Layout
Made Simple
Presents information on planar EBG based common mode filters for high speed
differential digital systems • Provides systematic analysis of the fundamental
mechanisms of planar EBG structures • Offers detailed design methodology to create
EBG filters without the need for repeated full-wave electromagnetic analysis •
Demonstrates techniques for use in practical real-world designs Electromagnetic
Bandgap (EBG) Structures: Common Mode Filters for High Speed Digital Systems
offers an introduction to the background, design, and application of common-mode
filtering structures in modern high-speed differential communication links, a critical
issue in high-speed and high-performance systems.
The Circuit Designer’s Companion covers the theoretical aspects and practices in
analogue and digital circuit design. Electronic circuit design involves designing a circuit
that will fulfill its specified function and designing the same circuit so that every
production model of it will fulfill its specified function, and no other undesired and
unspecified function. This book is composed of nine chapters and starts with a review
of the concept of grounding, wiring, and printed circuits. The subsequent chapters deal
with the passive and active components of circuitry design. These topics are followed
by discussions of the principles of other design components, including linear integrated
circuits, digital circuits, and power supplies. The remaining chapters consider the vital
role of electromagnetic compatibility in circuit design. These chapters also look into
safety, design of production, testability, reliability, and thermal management of the
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designed circuit. This book is of great value to electrical and design engineers.
This accessible, new reference work shows how and why RF energy iscreated within a
printed circuit board and the manner in whichpropagation occurs. With lucid
explanations, this book enablesengineers to grasp both the fundamentals of EMC
theory and signalintegrity and the mitigation process needed to prevent an EMCevent.
Author Montrose also shows the relationship between time andfrequency domains to
help you meet mandatory compliancerequirements placed on printed circuit boards.
Using real-world examples the book features: Clear discussions, without complex
mathematical analysis, offlux minimization concepts Extensive analysis of capacitor
usage for variousapplications Detailed examination of components characteristics with
variousgrounding methodologies, including implementation techniques An in-depth
study of transmission line theory A careful look at signal integrity, crosstalk,
andtermination
Circuits are faster and more tightly packed than ever, wireless technologies increase
the electromagnetic (EM) noise environment, new materials entail entirely new
immunity issues, and new standards govern the field of electromagnetic compatibility
(EMC). Maintaining the practical and comprehensive approach of its predecessor,
Principles and Techniques of Electromagnetic Compatibility, Second Edition reflects
these emerging challenges and new technologies introduced throughout the decade
since the first edition appeared. What's new in the Second Edition? Characterization
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and testing for high-speed design of clock frequencies up to and above 6 GHz Updates
to the regulatory framework governing EM compliance Additional coverage of the
printed circuit board (PCB) environment as well as additional numerical tools An entirely
new section devoted to new applications, including signal integrity, wireless and
broadband technologies, EMC safety, and statistical EMC Added coverage of new
materials such as nanomaterials, band gap devices, and composites Along with new
and updated content, this edition also includes additional worked examples that
demonstrate how estimates can guide the early stages of design. The focus remains on
building a sound foundation on the fundamental concepts and linking this to practical
applications, rather than supplying application-specific fixes that do not easily
generalize to other areas.
Modeling and Design of Electromagnetic Compatibility for High-Speed Printed Circuit
Boards and Packaging presents the electromagnetic modelling and design of three
major electromagnetic compatibility (EMC) issues related to the high-speed printed
circuit board (PCB) and electronic packages: signal integrity (SI), power integrity (PI),
and electromagnetic interference (EMI). The emphasis is put on two essential passive
components of PCBs and packages: the power distribution network and the signal
distribution network. This book includes two parts. Part one talks about the field-circuit
hybrid methods used for the EMC modeling, including the modal method, the integral
equation method, the cylindrical wave expansion method and the de-embedding
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method. Part two illustrates EMC design methods and explores the applications of
novel metamaterials and two-dimensional materials on traditional EMC problems. This
book is designed to enhance worthwhile electromagnetic theory and mathematical
methods for practical engineers and to train students with advanced EMC applications.
Analog-to-Digital Converters (ADCs) play an important role in most modern signal
processing and wireless communication systems where extensive signal manipulation
is necessary to be performed by complicated digital signal processing (DSP) circuitry.
This trend also creates the possibility of fabricating all functional blocks of a system in a
single chip (System On Chip - SoC), with great reductions in cost, chip area and power
consumption. However, this tendency places an increasing challenge, in terms of
speed, resolution, power consumption, and noise performance, in the design of the
front-end ADC which is usually the bottleneck of the whole system, especially under the
unavoidable low supply-voltage imposed by technology scaling, as well as the
requirement of battery operated portable devices. Generalized Low-Voltage Circuit
Techniques for Very High-Speed Time-Interleaved Analog-to-Digital Converters will
present new techniques tailored for low-voltage and high-speed Switched-Capacitor
(SC) ADC with various design-specific considerations.
When designing an electronic circuit it is necessary to take a number of precautions to
ensure that its EMC performance requirements can be met. Trying to fix the EMC
performance once the circuit has been designed and built will be far more difficult and
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costly. There are a number of areas that can be addressed during the circuit design and
PCB layout stage to ensure that the EMC performance is optimized: -PCB Circuit
design -PCB Circuit partitioning-PCB Grounding-PCB Routing-EMC Filters-I/O Filtering
and ShieldingBy adopting these precautions, the EMC performance of PCB layout can
be greatly enhanced
"Electromagnetic compatibility (EMC) is an engineering discipline often identified as
"black magic." This belief exists because the fundamental mechanisms on how radio
frequency (RF) energy is developed within a printed circuit board (PCB) is not well
understood by practicing engineers. Rigorous mathematical analysis is not required to
design a PCB. Using basic EMC theory and converting complex concepts into simple
analogies helps engineers understand the mitigation process that deters EMC events
from occurring. This user-friendly reference covers a broad spectrum of information
never before published, and is as fluid and comprehensive as the first edition. The
simplified approach to PCB design and layout is based on real-life experience, training,
and knowledge. Printed Circuit Board Techniques for EMC Compliance, Second Edition
will help prevent the emission or reception of unwanted RF energy generated by
components and interconnects, thus achieving acceptable levels of EMC for electrical
equipment. It prepares one for complying with stringent domestic and international
regulatory requirements. Also, it teaches how to solve complex problems with a minimal
amount of theory and math. Essential topics discussed include: * Introduction to EMC *
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Interconnects and I/O * PCB basics * Electrostatic discharge protection * Bypassing
and decoupling * Backplanes-Ribbon Cables-Daughter Cards * Clock Circuits-Trace
Routing-Terminations * Miscellaneous design techniques This rules-driven bookformatted for quick access and cross-reference-is ideal for electrical and EMC
engineers, consultants, technicians, and PCB designers regardless of experience or
educational background." Sponsored by: IEEE Electromagnetic Compatibility Society
A unique, practical approach to the design of high-speed digital circuit boards The
demand for ever-faster digital circuit designs is beginning to render the circuit theory
used by engineers ineffective. Digital Circuit Boards presents an alternative to the
circuit theory approach, emphasizing energy flow rather than just signal interconnection
to explain logic circuit behavior. The book shows how treating design in terms of
transmission lines will ensure that the logic will function, addressing both storage and
movement of electrical energy on these lines. It covers transmission lines in all forms to
illustrate how trace geometry defines where the signals can travel, then goes on to
examine transmission lines as energy sources, the true nature of decoupling, types of
resonances, ground bounce, cross talk, and more. Providing designers with the tools
they need to lay out digital circuit boards for fast logic and to get designs working the
first time around, Digital Circuit Boards: Reviews in simple terms the basic physics
necessary to understand fast logic design Debunks the idea that electrical conductors
carry power and signals, showing that signal travels in the spaces, not the traces, of
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circuit boards Explains logic circuit behavior through real-time analysis involving the
fields and waves that carry signal and energy Provides new information on how
ground/power planes work Outlines a software program for solving energy flow in
complex networks
This book simplifies the complex field of electromagnetic compatibility into easy
concepts without the need for complicated math or extensive computational analysis.
Learn how to design printed circuit boards and systems quickly with just five easy
equations. Electromagnetic compatibility requirements are easily achieved with the
author's unique approach by transforming Maxwell's Equations (calculus) into Ohm's
Law (algebra) in a visual manner. Everyone, regardless of experience, will benefit from
learning a new way of solving complex field problems using an oscilloscope instead of a
spectrum analyzer. Signal propagation is based on transmission line theory. If one can
visualize losses in a transmission line, it becomes easy to achieve EMC at low cost as
well as enhanced signal integrity. Easy to read chapters simplify theoretical concepts
for those who never took a electromagnetics course in college, or designers that seek
to re-learn and understand electromagnetic theory as it applies to both printed circuit
boards and systems presented in a revolutionary manner. This book contains the
following chapters: Maxwell Made Simple Inductance Made Simple Transmission Line
Theory Made Simple Power Distribution Networks Made Simple Referencing Made
Simple (a.k.a. Grounding) Shielding, Gasketing and Filtering Made Simple"
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Grounding design and installation is critical for the safety and performance of any
electrical or electronic system. Blending theory and practice, this is the first book to
provide a thorough approach to grounding from circuit to system. It covers: grounding
for safety aspects in facilities, lightning, and NEMP; grounding in printed circuit board,
cable shields, and enclosure grounding; and applications in fixed and mobile facilities
on land, at sea, and in air. It?s an indispensable resource for electrical and electronic
engineers concerned with the design of electronic circuits and systems.
Praise for Noise Reduction Techniques IN electronic systems "Henry Ott has literally
'written the book' on the subject of EMC. . . . He not only knows the subject, but has the
rare ability to communicate that knowledge to others." —EE Times Electromagnetic
Compatibility Engineering is a completely revised, expanded, and updated version of
Henry Ott's popular book Noise Reduction Techniques in Electronic Systems. It reflects
the most recent developments in the field of electromagnetic compatibility (EMC) and
noise reduction¿and their practical applications to the design of analog and digital
circuits in computer, home entertainment, medical, telecom, industrial process control,
and automotive equipment, as well as military and aerospace systems. While
maintaining and updating the core information—such as cabling, grounding, filtering,
shielding, digital circuit grounding and layout, and ESD—that made the previous book
such a wide success, this new book includes additional coverage of:
Equipment/systems grounding Switching power supplies and variable-speed motor
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drives Digital circuit power distribution and decoupling PCB layout and stack-up Mixedsignal PCB layout RF and transient immunity Power line disturbances Precompliance
EMC measurements New appendices on dipole antennae, the theory of partial
inductance, and the ten most common EMC problems The concepts presented are
applicable to analog and digital circuits operating from below audio frequencies to those
in the GHz range. Throughout the book, an emphasis is placed on cost-effective EMC
designs, with the amount and complexity of mathematics kept to the strictest minimum.
Complemented with over 250 problems with answers, Electromagnetic Compatibility
Engineering equips readers with the knowledge needed to design electronic equipment
that is compatible with the electromagnetic environment and compliant with national
and international EMC regulations. It is an essential resource for practicing engineers
who face EMC and regulatory compliance issues and an ideal textbook for EE courses
at the advanced undergraduate and graduate levels.
Presents simple techniques for designing and laying out circuits that meet the most
stringent domestic and international regulations on electromagnetic compatibility for
high technology products. Includes sample designs in every stage of the product
development cycle, information on the latest suppression techniques, and a checklist of
layout techniques. Annotation copyrighted by Book News, Inc., Portland, OR
This book is for electronic circuit designers, as well as for PCB designers themselves,
and has full-colour figures throughout.All application areas are covered, from household
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appliances, commercial, industrial and medical equipment, through automotive to
aerospace and military.The techniques it describes save time and cost whilst reducing
financial risks and improving performance.
This book provides the knowledge and good design practice for the design or test
engineer to take the necessary measures to improve EMC performance and therefore
the chance of achieving compliance, early on in the design process. There are many
advantages for both the component supplier and consumer, of looking at EMC at
component and PCB level. For the suppliers, not only will their products have the
competitive edge because they have known EMC performance, but they will be
prepared should EMC compliance become mandatory in the future. For consumers it is
a distinct advantage to know how a component will behave within a system with regard
to EMC. Shows how to achieve EMC compliance early on in the design process
Provides the knowledge to trace system EMC performance problems Follows best
design practices
Noise Coupling is the root-cause of the majority of Systems on Chip (SoC) product fails.
The book discusses a breakthrough substrate coupling analysis flow and modelling
toolset, addressing the needs of the design community. The flow provides capability to
analyze noise components, propagating through the substrate, the parasitic
interconnects and the package. Using this book, the reader can analyze and avoid
complex noise coupling that degrades RF and mixed signal design performance, while
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reducing the need for conservative design practices. With chapters written by leading
international experts in the field, novel methodologies are provided to identify noise
coupling in silicon. It additionally features case studies that can be found in any modern
CMOS SoC product for mobile communications, automotive applications and readout
front ends.
This updated and expanded version of the very successful first edition offers new chapters on
controlling the emission from electronic systems, especially digital systems, and on low-cost
techniques for providing electromagnetic compatibility (EMC) for consumer products sold in a
competitive market. There is also a new chapter on the susceptibility of electronic systems to
electrostatic discharge. There is more material on FCC regulations, digital circuit noise and
layout, and digital circuit radiation. Virtually all the material in the first edition has been
retained. Contains a new appendix on FCC EMC test procedures.
The Keep It Simple (KISS) philosophy is the primary focus of this book. It is written in very
simple language with minimal math, as a compilation of helpful EMI troubleshooting hints. Its
light-hearted tone is at odds with the extreme seriousness of most engineering reference works
that become boring after a few pages. This text tells engineers what to do and how to do it.
Only a basic knowledge of math, electronics, and a basic understanding of EMI/EMC are
necessary to understand the concepts and circuits described. Once EMC troubleshooting is
demystified, readers learn there are quick and simple techniques to solve complicated
problems a key aspect of this book. Simple and inexpensive methods to resolve EMI issues
are discussed to help generate unique ideas and methods for developing additional diagnostic
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tools and measurement procedures. An appendix on how to build probes is included. It can be
a fun activity, even humorous at times with bizarre techniques (i.e., the sticky finger probe).
This book emphasizes understanding basic concepts of controlling the currents on printed
circuit boards (pcb's), and provides a wealth of insightful information detailing the possible
sources of emissions. Numerous design strategies are presented to help readers understand
how to produce, control and eliminate emission sources. Additional highlights include the
following: -Information explaining how to design pcb's to pass EMC Requirements the first
time! -Controlling intentional and unintentional currents at their source; -Decoupling strategies
explained and myths exposed; -Proper I/O filter design and connection strategy explained; -Not
simply a list of do's and don't's ... but an explanation of "why" things work as they do; -"Ground
is a place where potatoes and carrots grow!"--Basic shielding design considerations for PCBs
included, and more. This 'hands-on' book will help designers understand "why" or "why not" to
implement a specific design practice.
Electric and magnetic fields -- Transmission lines I -- Transmission lines cont. -- Interference -Radiation
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