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the 1 practical guide to signal integrity design with revised content and new questions and problems this book brings together up to the minute techniques for finding fixing and

avoiding signal  integrity  problems in your design drawing on his  work teaching several  thousand engineers  and graduate  students  world renowned expert  eric  bogatin

systematically presents the root causes of all six families of signal integrity power integrity and electromagnetic compatibility problems bogatin reviews essential principles needed

to understand these problems and shows how to use best design practices and techniques to prevent or address them early in the design cycle to help test and reinforce your

understanding this new edition adds questions and problems throughout bogatin also presents more examples using free tools plus new content on high speed serial links reflecting

input from 130 of his graduate students a fully up to date introduction to signal integrity and physical design new questions and problems designed for both students and

professional engineers how design and technology selection can make or break power distribution network performance exploration of key concepts such as plane impedance

spreading inductance decoupling capacitors and capacitor loop inductance practical techniques for analyzing resistance capacitance inductance and impedance using qucs to predict

waveforms as voltage sources are affected by interconnect impedances identifying reflections and crosstalk with free animation tools solving signal integrity problems via rules of

thumb analytic approximation numerical simulation and measurement understanding how interconnect physical design impacts signal integrity managing differential pairs and
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losses harnessing the full power of s parameters in high speed serial link applications designing high speed serial links associated with differential pairs and lossy lines including

new coverage of eye diagrams ensuring power integrity throughout the entire power distribution path realistic design guidelines for improving signal integrity and much more for

professionals and students at all levels of experience this book emphasizes intuitive understanding practical tools and engineering discipline rather than theoretical derivation or

mathematical rigor it has earned a well deserved reputation as the 1 resource for getting signal integrity designs right first time every time

consistently design pdns that deliver reliable performance at the right cost too often pdn designs work inconsistently and techniques that work in some scenarios seem to fail

inexplicably in others this book explains why and presents realistic processes for getting pdn designs right in any new product drawing on 60 years of signal and power integrity

experience larry smith and eric bogatin show how to manage noise and electrical performance and complement intuition with analysis to balance cost performance risk and

schedule throughout they distill the essence of complex real world problems quantify core principles via approximation and apply them to specific examples for easy usage dozens

of key concepts and observations are highlighted as tips and listed in quick chapter ending summaries coverage includes a practical start to finish approach to consistently meeting

pdn performance goals understanding how signals interact with interconnects identifying root causes of common problems so you can avoid them leveraging analysis tools to

efficiently explore design space and optimize tradeoffs analyzing impedance related properties of series and parallel rlc circuits measuring low impedance for components and

entire pdn ecologies predicting loop inductance from physical design features reducing peak impedances from combinations of capacitors understanding power and ground plane

properties in the pdn interconnect taming signal integrity problems when signals change return planes reducing peak impedance created by on die capacitance and package lead

inductance controlling transient current waveform interactions with pdn features simple spreadsheet based analysis techniques for quickly creating first pass designs this guide will

be indispensable for all engineers involved in pdn design including product board and chip designers system hardware component and package engineers power supply designers si
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and emi engineers sales engineers and their managers

this thorough review of the fundamental principles associated with signal integrity provides engineering principles behind signal integrity effects and applies this understanding to

solving problems

the 1 practical guide to signal integrity design now updated with extensive new coverage this book brings together up to the minute techniques for finding fixing and avoiding

signal integrity problems in your design drawing on his work teaching more than five thousand engineers world class signal and power integrity expert eric bogatin systematically

reviews the root causes of all six families of signal integrity problems and shows how to design them out early in the design cycle this edition s extensive new content includes a

brand new chapter on s parameters in signal integrity applications and another on power integrity and power distribution network design topics at the forefront of contemporary

electronics design coverage includes a fully up to date introduction to signal integrity and physical design how design and technology selection can make or break the performance

of the power distribution network exploration of key concepts such as plane impedance spreading inductance decoupling capacitors and capacitor loop inductance practical

techniques for analyzing resistance capacitance inductance and impedance solving signal integrity problems via rules of thumb analytic approximation numerical simulation and

measurement understanding how interconnect physical design impacts signal integrity managing differential pairs and losses harnessing the full power of s parameters in high

speed serial link applications ensuring power integrity throughout the entire power distribution path realistic design guidelines for improving signal integrity and much more unlike

books that concentrate on theoretical derivation and mathematical rigor this book emphasizes intuitive understanding practical tools and engineering discipline designed for

electronics industry professionals from beginners to experts it will be an invaluable resource for getting signal integrity designs right the first time every time
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madhavan swaminathanreceived his b e in electronics and communication from regional engineering college tiruchirapalli in 1985 and his m s and ph d degrees in electrical

engineering from syracuse university in 1989 and 1991 respectively he is currently the joseph m pettit professor in electronics in the school of electrical and computer engineering

and deputy director of the packaging research center georgia tech he is also the cofounder of jacket micro devices a company specializing in rf modules for wireless applications

prior to joining georgia tech he was with ibm where he worked on packaging for super computers his work on power integrity has won several awards and he was made an ieee

fellow for his contributions in this area ege enginreceived his b s and m s degrees in electrical engineering from middle east technical university ankara turkey and from university

of paderborn germany from 2001 to 2004 he was with the fraunhofer institute for reliability and microintegration in berlin during this time he also received his ph d from the

university of hannover germany he is currently a research engineer in the school of electrical and computer engineering and an assistant research director of the packaging research

center at georgia tech he has more than 40 publications in refereed journals and conferences in the areas of signal and power integrity modeling and simulation the first

comprehensive example rich guide to power integrity modeling professionals need to thoroughly understand signal and power integrity issues in order to successfully design

packages and boards for high speed systems now for the first time there s a complete guide to power integrity modeling everything you need to know from the basics through the

state of the art using realistic case studies and downloadable software examples two leading experts demonstrate today s best techniques for designing and modeling interconnects

to efficiently distribute power and minimize noise the authors carefully introduce the core concepts of power distribution design systematically present and compare leading

techniques for modeling noise and link these techniques to specific applications their many examples range from the simplest using analytical equations to compute power supply

noise through complex system level applications the authors introduce power delivery network components analysis high frequency measurement and modeling requirements

thoroughly explain plane modeling including plane behavior lumped modeling distributed circuit based approaches and much more offer in depth coverage of simultaneous
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switching noise including modeling for time and frequency domain analysis introduce three leading time domain simulation methods rational function methods signal flow graphs

and mna present  these and other advanced case studies high speed servers high speed differential  signaling chip package analysis  embedded decoupling capacitors and

electromagnetic bandgap structures this book s system level focus and practical examples will make it indispensable for every professional concerned with power integrity

including electrical engineers system designers signal integrity engineers and materials scientists it will also be valuable to developers building software that takes advantage of

high speed systems during my m s undergraduate days in a little town called tiruchirapalli in southern india we used to have frequent voltage and current surges that knocked out

all the electrical equipment such as fans and lights in our rooms frustrated my friend once remarked we are powerless to solve the current problem of course he meant this in jest

but little did i realize that this would become the theme of my research for many years though my area is on semiconductors and computer system

embedded systems a contemporary design tool second edition embedded systems are one of the foundational elements of todays evolving and growing computer technology from

operating our cars managing our smart phones cleaning our homes or cooking our meals the special computers we call embedded systems are quietly and unobtrusively making our

lives easier safer and more connected while working in increasingly challenging environments embedded systems give us the ability to put increasing amounts of capability into

ever smaller and more powerful devices embedded systems a contemporary design tool second edition introduces you to the theoretical hardware and software foundations of these

systems and expands into the areas of signal integrity system security low power and hardware software co design the text builds upon earlier material to show you how to apply

reliable robust solutions to a wide range of applications operating in todays often challenging environments taking the users problem and needs as your starting point you will

explore each of the key theoretical and practical issues to consider when designing an application in todays world author james peckol walks you through the formal hardware and

software development process covering breaking the problem down into major functional blocks planning the digital and software architecture of the system utilizing the hardware
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and software co design process designing the physical world interface to external analog and digital signals addressing security issues as an integral part of the design process

managing signal integrity problems and reducing power demands in contemporary systems debugging and testing throughout the design and development cycle improving

performance stressing the importance of security safety and reliability in the design and development of embedded systems and providing a balanced treatment of both the

hardware and the software aspects embedded systems a contemporary design tool second edition gives you the tools for creating embedded designs that solve contemporary real

world challenges visit the book s website at bcs wiley com he bcs books action index bcsid 11853 itemid 1119457505

electromagnetics and transmission lines textbook resource covering static electric and magnetic fields dynamic electromagnetic fields transmission lines antennas and signal

integrity within a single course electromagnetics and transmission lines provides coverage of what every electrical engineer not just the electromagnetic specialist should know

about electromagnetic fields and transmission lines this work examines several fundamental electrical engineering concepts and components from an electromagnetic fields

viewpoint such as electric circuit laws resistance capacitance and self and mutual inductances the approach to transmission lines t lines smith charts and scattering parameters

establishes the underlying concepts of vector network analyzer vna measurements system level antenna parameters basic wireless links and signal integrity are examined in the

final chapters as an efficient learning resource electromagnetics and transmission lines content is strategically modulated in breadth and depth towards a single semester objective

extraneous distracting topics are excluded the wording style is somewhat more conversational than most electromagnetics textbooks in order to enhance student engagement and

inclusivity while conveying the rigor that is essential for engineering student development to aid in information retention the authors also provide supplementary material including

a homework solutions manual lecture notes and vna experiments sample topics covered in electromagnetics and transmission lines include vector algebra and coordinate systems

coulomb s law biot savart law gauss s law and solenoidal magnetic flux electric potential ampere s circuital law faraday s law displacement current and the electromagnetic
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principles underlying resistance capacitance and self and mutual inductances the integral form of maxwell s equations from a conceptual viewpoint that relates the equations to

physical understanding the differential forms are also included in an appendix dc transients and ac steady state waves reflections and standing waves on t lines interrelationships of

ac steady state t line theory the smith chart and scattering parameters antenna basics and line of sight link analysis using the friis equation an introduction to signal integrity

electromagnetics and transmission lines is an authoritative textbook learning resource suited perfectly for engineering programs at colleges and universities with a single required

electromagnetic fields course student background assumptions are multivariable calculus dc and ac electric circuits physics of electromagnetics and elementary differential

equations

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 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

grounds for grounding gain a comprehensive understanding of all aspects of grounding theory and application in this new expanded edition grounding design and installation are
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crucial to ensure the safety and performance of any electrical or electronic system irrespective of size successful grounding design requires a thorough familiarity with theory

combined with practical experience with real world systems rarely taught in schools due to its complexity identifying and implementing the appropriate solution to grounding

problems is nevertheless a vital skill in the industrial world for any electrical engineer in grounds for grounding readers will discover a complete and thorough approach to the

topic that blends theory and practice to demonstrate that a few rules apply to many applications the book provides basic concepts of electromagnetic compatibility emc that act as

the foundation for understanding grounding theory and its applications each avenue of grounding is covered in its own chapter topics from safety aspects in facilities lightning and

nemp to printed circuit board cable shields and enclosure grounding and more grounds for grounding readers will also find revised and updated information presented in every

chapter new chapters on grounding for generators uninterruptible power sources upss new appendices including a grounding design checklist grounding documentation content and

grounding verification procedures grounds for grounding is a useful reference for engineers in circuit design equipment and systems as well as power engineers platform and

facility designers

this book shows designers how to ensure signal integrity and control noise in high speed digital systems particularly important in a pentium paced environment where functional

logic design is no longer separable from electrical and mechanical design highlighting ttl cmos and bicmos logic applications in a single source signal and power integrity in digital

systems provides a practical solutions oriented approach to a wide variety of relevant interconnection and timing issues special features include noise tolerant logic architectures

power distribution techniques that reduce noise clock distribution techniques that ensure clock signal quality signal interconnection techniques that reduce crosstalk signal loading

and transmission line effects how to get optimum performance from high speed memory devices and system application tips for high speed pals plas fifos and asics designers will

also appreciate the practical engineering approximations provided for the calculation of design parameters along with illustrations and numerous tables usable for quick reference
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and comparison of characteristics it s a book every digital designer should have engineers involved in the design of computers peripherals signal processors and control and

communications equipment as well as young engineers facing their first designs using high speed logic devices book jacket title summary field provided by blackwell north

america inc all rights reserved

fpga brings high performance applications to market quickly this book covers the many emerging platforms in a proven effective manner

selected peer reviewed papers from the 2nd international conference on optical electronic materials and applications 2012 oema 2012 may 25 26 2012 chongqing china

a fully updated comprehensive guide to electronic packaging technologies this thoroughly revised resource offers rigorous and complete coverage of microsystems packaging at

both the device and system level you will get in depth guidance on the latest technologies from academic and industry leaders new chapters cover topics highly relevant to today s

small and ultra small systems fundamentals of microsystems packaging second edition discusses the entire field from wafer to systems and clearly explains every major

contributing technology the book details emerging systems including smart wearables the internet of things bioelectronics for medical applications cloud computing and much more

microelectronics photonics mems sensors rf and wireless technologies are fully covered covers the electrical mechanical chemical and materials aspects of each technology

contains examples of all common configurations and technologies written by the leading author in the field

new system level techniques for optimizing signal power integrity in high speed interfaces from pioneering innovators at rambus stanford berkeley and mit as data communication

rates accelerate well into the multi gigahertz range ensuring signal integrity both on and off chip has become crucial signal integrity can no longer be addressed solely through
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improvements in package or board level design diverse engineering teams must work together closely from the earliest design stages to identify the best system level solutions in

high speed signaling several of the field s most respected practitioners and researchers introduce cutting edge modeling simulation and optimization techniques for meeting this

challenge edited by pioneering experts drs dan oh and chuck yuan these contributors explain why noise and jitter are no longer separable demonstrate how to model their

increasingly complex interactions and thoroughly introduce a new simulation methodology for predicting link level performance with unprecedented accuracy the authors address

signal integrity from architecture through high volume production thoroughly discussing design implementation and verification coverage includes new advances in passive

channel modeling power supply noise and jitter modeling and system margin prediction methodologies for balancing system voltage and timing budgets to improve system

robustness in high volume manufacturing practical stable formulae for converting key network parameters improved solutions for difficult problems in the broadband modeling of

interconnects equalization techniques for optimizing channel performance important new insights into the relationships between jitter and clocking topologies new on chip

measurement techniques for in situ link performance testing trends and future directions in signal integrity engineering high speed signaling thoroughly introduces new techniques

pioneered at rambus and other leading high tech companies and universities approaches that have never before been presented with this much practical detail it will be invaluable

to everyone concerned with signal integrity including signal and power integrity engineers high speed i o circuit designers and system level board design engineers

foreword by joungho kim the hands on guide to power integrity in advanced applications from three industry experts in this book three industry experts introduce state of the art

power integrity design techniques for today s most advanced digital systems with real life system level examples they introduce a powerful approach to unifying power and signal

integrity design that can identify signal impediments earlier reducing cost and improving reliability after introducing high speed single ended and differential i o interfaces the

authors describe on chip package and pcb power distribution networks pdns and signal networks carefully reviewing their interactions next they walk through end to end pdn and
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signal network design in frequency domain addressing crucial parameters such as self and transfer impedance they thoroughly address modeling and characterization of on chip

components of pdns and signal networks evaluation of power to signal coupling coefficients analysis of simultaneous switching output sso noise and many other topics coverage

includes the exponentially growing challenge of i o power integrity in high speed digital systems pdn noise analysis and its timing impact for single ended and differential

interfaces concurrent design and co simulation techniques for evaluating all power integrity effects on signal integrity time domain gauges for designing and optimizing

components and systems power signal integrity interaction mechanisms including power noise coupling onto signal trace and noise amplification through signal resonance

performance impact due to inter symbol interference isi crosstalk and sso noise as well as their interactions validation techniques including low impedance vna measurements

power noise measurements and characterization of power to signal coupling effects power integrity for i o interfaces will be an indispensable resource for everyone concerned with

power integrity in cutting edge digital designs including system design and hardware engineers signal and power integrity engineers graduate students and researchers

selected peer reviewed papers from the 2010 iita international conference on nanotechnology and computer engineering cnce 2010 held in qingdao china july 20 21 2010

this is the enhanced ebook version of the printed book it contains 1 hour and 48 minutes of video conversations and circuit animations from the industry s leading circuit design

engineer doug brooks today pcb designers must deal with issues such as crosstalk and emi issues that were once associated only with components this requires electronics

knowledge that many pcb designers never gain through formal training in pcb currents renowned pcb designer douglas brooks teaches these essentials descriptively in plain english

with as little reliance on mathematics as possible building on his widely praised seminars brooks explains what current is how it flows and how it reacts he begins by reviewing the

nature of current and then explains current flow in basic circuits discusses sources that supply and drive current and addresses the unique problems associated with current on pcbs
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brooks concludes by thoroughly illuminating signal integrity issues caused by current flow he offers practical design solutions for each common type of problem as well as for

complex challenges involving very high frequency harmonics and very short wavelengths the text is written to be accessible and valuable for pcb designers at all levels of

experience whether they have engineering training or not finally in this enhanced ebook edition some videos and animations have been incorporated as an additional benefit they

fall into four categories first there is an introductory video at the beginning of the preface it is intended to help put the entire book into a perspective second each section has an

introductory video that outlines what is contained within that section and in most cases the most important points to be discovered in that section third each chapter has its own

short introduction again highlighting the most important points within the chapter finally in chapters 17 and 18 we have some animation videos to help explain some dynamic

interactions it is hard to envision what is happening when a signal reflects off the far end of a trace or when a signal couples into an adjacent trace crosstalk as it travels along

using just static figures but an animation video makes these phenomena much easier to understand these videos are an important benefit available to you the ebook reader and one

that cannot be incorporated into a print edition

learn to generate high manufacturing yields low testing costs and reproducible designs using the latest components of surface mount technology smt manufacturers managers

engineers students and others who work with printed circuit boards will find a wealth of cutting edge information about smt and fine pitch technology fpt in this new edition

practical data and clear illustrations combine to clearly and accurately present the details of design for manufacturability environmental compliance design for test and quality

reliability for today s miniaturized electronics packaging
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