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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 method. Part two
illustrates EMC design methods and explores the applications of novel metamaterials and twodimensional 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.
New advanced modeling methods for simulating the electromagnetic properties of complex threedimensional electronic systems Based on the author's extensive research, this book sets forth tested
and proven electromagnetic modeling and simulation methods for analyzing signal and power
integrity as well as electromagnetic interference in large complex electronic interconnects,
multilayered package structures, integrated circuits, and printed circuit boards. Readers will discover
the state of the technology in electronic package integration and printed circuit board simulation and
modeling. In addition to popular full-wave electromagnetic computational methods, the book presents
new, more sophisticated modeling methods, offering readers the most advanced tools for analyzing
and designing large complex electronic structures. Electrical Modeling and Design for 3D System
Integration begins with a comprehensive review of current modeling and simulation methods for
signal integrity, power integrity, and electromagnetic compatibility. Next, the book guides readers
through: The macromodeling technique used in the electrical and electromagnetic modeling and
simulation of complex interconnects in three-dimensional integrated systems The semi-analytical
scattering matrix method based on the N-body scattering theory for modeling of three-dimensional
electronic package and multilayered printed circuit boards with multiple vias Two- and threedimensional integral equation methods for the analysis of power distribution networks in threedimensional package integrations The physics-based algorithm for extracting the equivalent circuit of
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a complex power distribution network in three-dimensional integrated systems and printed circuit
boards An equivalent circuit model of through-silicon vias Metal-oxide-semiconductor capacitance
effects of through-silicon vias Engineers, researchers, and students can turn to this book for the
latest techniques and methods for the electrical modeling and design of electronic packaging, threedimensional electronic integration, integrated circuits, and printed circuit boards.
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
Development of rules for printed circuit board design under EMC contraints
Signal Integrity Issues and Printed Circuit Board Design
9th International Conference, SPACE 2019, Gandhinagar, India, December 3–7, 2019, Proceedings
Electromagnetic Bandgap (EBG) Structures
Electromagnetic Shielding Handbook for Wired and Wireless Emc Applications
"Mark I. Montrose, the best-selling author of PRINTED CIRCUIT BOARD DESIGN TECHNIQUES FOR EMC COMPLIANCE, now brings you his
newest book, EMC AND THE PRINTED CIRCUIT BOARD. This accessible, new reference work shows how and why RF energy is created within a
printed circuit board and the manner in which propagation occurs. With lucid explanations, this book enables engineers to grasp both the fundamentals
of EMC theory and signal integrity and the mitigation process needed to prevent an EMC event. Author Montrose also shows the relationship between time
and frequency domains to help you meet mandatory compliance requirements placed on printed circuit boards. Using real-world examples the book
features: * Clear discussions, without complex mathematical analysis, of flux minimization concepts * Extensive analysis of capacitor usage for various
applications * Detailed examination of components characteristics with various grounding methodologies, including implementation techniques * An indepth study of transmission line theory * A careful look at signal integrity, crosstalk, and termination" Sponsored by: IEEE Electromagnetic
Compatibility Society.
Co-published with the IEEE Press, this book is a practical, hands-on guide to EMC issues for medical device designers and installers. It addresses
electromagnetic interference and covers the basics of EMC design, physics, and installation, minimizing theory and concentrating upon the correct way to
ground and shield. Covering EMC from the inside out, the book provides the basics of electronics, discusses and evaluates problems and common causes,
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and explores effective remedial techniques at three levels: circuit, box, and interconnect. It contains appendices that provide important reference material
such as constants and conversion factors.
This book is the foundation building book for all engineers starting out to design PCBs. It teaches good habits designing a PCB, first for connectivity,
and secondly, introduces the four most important principles to reduce noise. A seven-step process is presented: developing a plan of record, creating a Bill
of Materials, completing the schematic, completing the layout, completing the assembly, conducting bring up and troubleshooting and documenting the
project. Each step is developed in detail. In particular, the emphasis in this book is on risk management: what can be done at each step of the process to
reduce the risk of a hard-error which requires a complete re-spin, or a soft error, which requires some sort of on-the-fly repair.
A Practical Guide to EMC Engineering
Approaches and Techniques
Printed Circuit Boards
Electrical Modeling and Design for 3D System Integration
Complete PCB Design Using OrCad Capture and Layout

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 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).
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
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engineers concerned with the design of electronic circuits and systems.
"Professional engineers, researchers and students interested in electromagnetic
interference, compatibility and its biological safety will find this handbook
invaluable."--BOOK JACKET.
3D Integrated Circuits and Packaging, Signal Integrity, Power Integrity and EMC
A Practical Handbook on High Speed PCB and System Design
The Printed Circuit Designer's Guide To... Fundamentals of RF/Microwave PCBs
PCB Design for Real-World EMI Control
Design, Fabrication, and Assembly
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"
Complicated concepts explained succinctly and in laymen's terms to both experienced and novice PCB designers.
Numerous examples allow reader to visualize how high-end software simulators see various types of SI problems
and then their solutions. Author is a frequent and recognized seminar leader in the industry.
The printed circuit is the basic building block of the electronics hardware industry. This is a comprehensive single
volume self-teaching guide to the art of printed circuit board design and fabrication -- covering the complete cycle of
PCB creation, design, layout, fabrication, assembly, and testing.
EMC and the Printed Circuit Board
Design, Theory, and Layout Made Simple
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EMC Made Simple
EMC for Printed Circuit Boards
Electromagnetic Compatibility in Medical Equipment
The application of computational electromagnetics to practical EMI/EMC engineering is an emerging
technology. Because of the increased complexity in EMI/EMC issues resulting from advancements in
electronics and telecommunications, it is no longer possible to rely exclusively on traditional techniques
and tools to solve the growing list of electronic engineering design problems. EMI/EMC Computational
Modeling Handbook introduces modeling and simulation of electromagnetics to real-world EMI/EMC
engineering. It combines the essentials of electromagnetics, computational techniques, and actual
EMI/EMC applications. Included are such popular full-wave computational modeling techniques as the
Method of Moments, Finite-Difference Time Domain Technique, Finite Element Method, and several
others. The authors have included a myriad of applications for computers, telecommunications, consumer
electronics, medical electronics, and military uses. EMI/EMC Computational Modeling Handbook is an
invaluable reference work for practicing EMI/EMC engineers, electronic design engineers, and any
engineer involved in computational electromagnetics.
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: • 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
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structures • Offers detailed design methodology to create EBG filters without the need for repeated fullwave 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.
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 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
EMC at Component and PCB Level
Electromagnetic Compatibility Engineering
A Guide for Designers and Installers
EMI/EMC Computational Modeling Handbook
Modeling and Design of Electromagnetic Compatibility for High-Speed Printed Circuit Boards and
Packaging
This practical new resource explores the fundamentals of EMC engineering and examines the
concepts and underpinnings of electromagnetics. This book highlights the procedures from
design to market for both technical and non-technical issues, including market control,
accreditation, calibration, EMC tests and measurement, and EMC protection. Basic
electrical engineering theories, Maxwell equations, EM scattering, diffraction and
propagation in the electromagnetic model are presented. The circuit model, including
lumped parameter circuit elements, two-port circuit definitions, grounding, common and
differential model currents, and microstripline circuits are explored. This book also
covers antennas and antenna calibration, including communication antennas, normalized
site attenuation (NSA), loop antennas, and loop antenna calibration (LAC). Noise and
frequency analysis on fundamental electromagnetic signals, noise, and transforms is
explained. Readers find insight into EMC test and measurement environments and devices.
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Time-saving MATLAB code is included in this resource to help engineers with their
projects in the field.
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 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.
Dieses Buch beinhaltet eine Sammlung hierarchisch strukturierter Beispiele zur
Demonstration der Leistungsf higkeit heutiger Simulationssysteme zur Analyse der St
remissionen von Leiterplatten. Sind die geometrischen Strukturen von relativ einfacher
Komplexit t, wird auf das numerische Verfahren der Momentenmethode zur ckgegriffen. Diese
Methode erm glicht eine sehr genaue Analyse aller physikalisch relevanten Mechanismen der
Emission und Absorption elektromagnetischer Strahlung. Jedoch kann bei realen
Leiterplatten die geometrische Komplexit t durch viele tausend Verbindungsleitungen in
einem Multilayerdesign gegeben sein, f r die numerische Verfahren wie die Momentenmethode
nicht mehr einsetzbar sind. Zur L sung derartig komplexer Beispiele wird alternativ ein
Verfahren vorgestellt, das als Expertensystem aufzubauen ist. Obwohl dieser Ansatz die
physikalische Natur der Ab- und Einstrahlungsmechanismen nicht vollst ndig abbilden kann,
scheint es derzeit der einzig realisierbare Weg zur Schaffung eines rechnergest tzten
Analysewerkzeuges zur Absch tzung des Strahlungsverhaltens von Leiterplatten zu sein.
Introduction to EMC
Bogatin's Practical Guide to Prototype Breadboard and PCB Design
The Circuit Designer's Companion
Special Issue on Recent Advances in EMC of Printed Circuit Boards
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Testing for EMC Compliance
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 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
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 drives Digital circuit power distribution and decoupling PCB
layout and stack-up Mixed-signal 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.
This is the clear guide for non-specialists to electromagnetic compatability (EMC), the effects of electromagnetic radiation and the European
EMC Directive which is now in force. This book helps by explaining the basic principles of EMC, how it may be controlled in practice through
filtering, shielding, appropriate printed circuit board design, and other means. Electrostatic discharge (ESD) and surge protection are discussed.
The growing concern about the effects of electromagnetic waves and fields on health are examined in detail. This introduction provides
beginners, technical and non-technical alike with a basic guide to the principles of EMC. This will prove essential reading for the thousands of
people close to despair, giving them the underlying insight, in clear words, that is needed to comply with the EMC Directive, and therefore opens
the door to continued trading in Europe and the World. Beginner's guide to EMC ideal for non-technical staff Vital for all businesses who export to
either Europe or the rest of the world
Recent Advances in EMC of Printed Circuit Boards
PCB Design and Layout Fundamentals for EMC
Printed Circuit Board Design Techniques for EMC Compliance
EMC Design Techniques for Electronic Engineers
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Basic Linear Design

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 constitutes the refereed proceedings of the 9th International Conference on Security, Privacy, and Applied Cryptography
Engineering, SPACE 2019, held in Gandhinagar, India, in December 2019. The 12 full papers presented were carefully reviewed and
selected from 24 submissions. This annual event is devoted to various aspects of security, privacy, applied cryptography, and
cryptographic engineering. This is a very challenging field, requiring the expertise from diverse domains, ranging from mathematics to
solid-state circuit design.
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
Numerical Calculation of EMC Effects on Printed Circuit Boards
Basic and Advanced Design & Layout Techniques
Noise Coupling in System-on-Chip
Preservation of Electromagnetic Compatibility (EMC) Through Effective Design of Manufacturing of Printed Circuit Boards (PCBs).
Security, Privacy, and Applied Cryptography Engineering
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
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development of more efficient and economical control of emissions.
Tim Williams' Circuit Designer's Companion provides a unique masterclass in practical electronic design that
draws on his considerable experience as a consultant and design engineer. As well as introducing key areas of
design with insider's knowledge, Tim focuses on the art of designing circuits so that every production model will
perform its specified function – and no other unwanted function - reliably over its lifetime. The combination of
design alchemy and awareness of commercial and manufacturing factors makes this an essential companion for
the professional electronics designer. Topics covered include analog and digital circuits, component types,
power supplies and printed circuit board design. The second edition includes new material on microcontrollers,
surface mount processes, power semiconductors and interfaces, bringing this classic work up to date for a new
generation of designers. · A unique masterclass in the design of optimized, reliable electronic circuits · Beyond
the lab - a guide to electronic design for production, where cost-effective design is imperative · Tips and knowhow provide a whole education for the novice, with something to offer the most seasoned professional
Complete PCB Design Using OrCad Capture and Layout provides instruction on how to use the OrCAD design
suite to design and manufacture printed circuit boards. The book is written for both students and practicing
engineers who need a quick tutorial on how to use the software and who need in-depth knowledge of the
capabilities and limitations of the software package. There are two goals the book aims to reach: The primary
goal is to show the reader how to design a PCB using OrCAD Capture and OrCAD Layout. Capture is used to
build the schematic diagram of the circuit, and Layout is used to design the circuit board so that it can be
manufactured. The secondary goal is to show the reader how to add PSpice simulation capabilities to the
design, and how to develop custom schematic parts, footprints and PSpice models. Often times separate
designs are produced for documentation, simulation and board fabrication. This book shows how to perform all
three functions from the same schematic design. This approach saves time and money and ensures continuity
between the design and the manufactured product. Information is presented in the exact order a circuit and PCB
are designed Straightforward, realistic examples present the how and why the designs work, providing a
comprehensive toolset for understanding the OrCAD software Introduction to the IPC, JEDEC, and IEEE
standards relating to PCB design Full-color interior and extensive illustrations allow readers to learn features of
the product in the most realistic manner possible
A Circuit to System Handbook
Computation of EMC Properties of Slots and Printed Circuit Boards
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EMC for Product Designers
Controlling Radiated Emissions by Design
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 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.
Grounds for Grounding
Common Mode Filters for High Speed Digital Systems
Right the First Time
Printed Circuit Board and System Design
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