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The Tsinghua University–University of Waterloo Joint
Research Center for Micro/Nano Energy &
Environment Technology (JCMEET) is a platform. It
was established on Nov.11, 2017. The Chairperson
of University Council of Tsinghua University, Dr. Xu
Chen, and the President of the University of
Waterloo, Dr. Feridun Hamdullahpur, attended the
opening ceremony and unveiled the nameplate for
the joint research center on 29th of March, 2018.
The research center serves as a platform for
researchers at both universities to conduct joint
research in the targeted areas, and to meet regularly
for information exchange, talent exchange, and
knowledge mobilization, especially in the fields of
micro/nano, energy, and environmental
technologies. The center focuses on three main
interests: micro/nano energy technology, micro/nano
pollution control technology, and relevant
fundamental research. In order to celebrate the first
anniversary of the Joint Research Center, we were
invited to serve as the Guest Editors of this Special
Issue of Materials focusing on the topic of
micro/nano-materials for clean energy and
environment. It collects research papers from a
broad range of topics related to
micro/nanostructured materials aimed at future
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energy resources, low emission energy conversion,
energy storage, energy efficiency improvement, air
emission control, air monitoring, air cleaning, and
many other related applications. This Special Issue
provides an opportunity and example for the
international community to discuss how to actively
address the energy and environment issues that we
are facing.
Electrostatic discharge (ESD) continues to impact
semiconductormanufacturing, semiconductor
components and systems, astechnologies scale from
micro- to nano electronics. This bookintroduces the
fundamentals of ESD, electrical overstress
(EOS),electromagnetic interference (EMI),
electromagnetic compatibility(EMC), and latchup, as
well as provides a coherent overview of
thesemiconductor manufacturing environment and
the final systemassembly. It provides an illuminating
look into the integration ofESD protection networks
followed by examples in specifictechnologies,
circuits, and chips. The text is unique in covering
semiconductor chip manufacturingissues, ESD
semiconductor chip design, and system
problemsconfronted today as well as the future of
ESD phenomena andnano-technology. Look inside
for extensive coverage on: The fundamentals of
electrostatics, triboelectric charging, andhow they
relate to present day manufacturing environments
ofmicro-electronics to nano-technology
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Semiconductor manufacturing handling and auditing
processing toavoid ESD failures ESD, EOS, EMI,
EMC, and latchup semiconductor component
andsystem level testing to demonstrate product
resilience from humanbody model (HBM),
transmission line pulse (TLP), charged devicemodel
(CDM), human metal model (HMM), cable discharge
events (CDE),to system level IEC 61000-4-2 tests
ESD on-chip design and process manufacturing
practices andsolutions to improve ESD
semiconductor chip solutions, alsopractical off-chip
ESD protection and system level solutions toprovide
more robust systems System level concerns in
servers, laptops, disk drives, cellphones, digital
cameras, hand held devices, automobiles, and
spaceapplications Examples of ESD design for stateof-the-art technologies,including CMOS, BiCMOS,
SOI, bipolar technology, high voltage
CMOS(HVCMOS), RF CMOS, smart power,
magnetic recording technology,micro-machines
(MEMs) to nano-structures ESD Basics: From
Semiconductor Manufacturing to ProductUse
complements the author’s series of books on
ESDprotection. For those new to the field, it is an
essentialreference and a useful insight into the
issues that confront moderntechnology as we enter
the Nano-electronic Era.
Microsystems technologies have found their way into
an impressive variety of applications, from mobile
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phones, computers, and displays to smart grids,
electric cars, and space shuttles. This
multidisciplinary field of research extends the current
capabilities of standard integrated circuits in terms of
materials and designs and complements them by
creating innovative components and smaller systems
that require lower power consumption and display
better performance. Novel Advances in
Microsystems Technologies and their Applications
delves into the state of the art and the applications of
microsystems and microelectronics-related
technologies. Featuring contributions by academic
and industrial researchers from around the world,
this book: Examines organic and flexible electronics,
from polymer solar cell to flexible interconnects for
the co-integration of micro-electromechanical
systems (MEMS) with complementary metal oxide
semiconductors (CMOS) Discusses imaging and
display technologies, including MEMS technology in
reflective displays, the fabrication of thin-film
transistors on glass substrates, and new techniques
to display and quickly transmit high-quality images
Explores sensor technologies for sensing electrical
currents and temperature, monitoring structural
health and critical industrial processes, and more
Covers biomedical microsystems, including
biosensors, point-of-care devices, neural stimulation
and recording, and ultra-low-power biomedical
systems Written for researchers, engineers, and
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graduate students in electrical and biomedical
engineering, this book reviews groundbreaking
technology, trends, and applications in
microelectronics. Its coverage of the latest research
serves as a source of inspiration for anyone
interested in further developing microsystems
technologies and creating new applications.
This two-volume set represents a collection of
papers presented at the 18th International
Conference on Environmental Degradation of
Materials in Nuclear Power Systems – Water
Reactors. The purpose of this conference series is to
foster an exchange of ideas about problems and
their remedies in water-cooled nuclear power plants
of today and the future. Contributions cover
problems facing nickel-based alloys, stainless steels,
pressure vessel and piping steels, zirconium alloys,
and other alloys in water environments of relevance.
Components covered include pressure boundary
components, reactor vessels and internals, steam
generators, fuel cladding, irradiated components,
fuel storage containers, and balance of plant
components and systems.
This volume includes the proceedings of the 2015
International Conference on Information Technology
and Intelligent Transportation Systems (ITITS 2015)
which was held in Xi’an on December 12-13, 2015.
The conference provided a platform for all
professionals and researchers from industry and
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academia to present and discuss recent advances in
the field of Information Technology and Intelligent
Transportation Systems. The presented information
technologies are connected to intelligent
transportation systems including wireless
communication, computational technologies, floating
car data/floating cellular data, sensing technologies,
and video vehicle detection. The articles focusing on
intelligent transport systems vary in the technologies
applied, from basic management systems to more
application systems including topics such as
emergency vehicle notification systems, automatic
road enforcement, collision avoidance systems and
some cooperative systems. The conference hosted
12 invited speakers and over 200 participants. Each
paper was under double peer reviewed by at least 3
reviewers. This proceedings are sponsored by
Shaanxi Computer Society and co-sponsored by
Chang’an University, Xi’an University of
Technology, Northwestern Poly-technical University,
CAS, Shaanxi Sirui Industries Co., LTD.
Principles of Soil and Plant Water Relations, 2e
describes the principles of water relations within
soils, followed by the uptake of water and its
subsequent movement throughout and from the
plant body. This is presented as a progressive series
of physical and biological interrelations, even though
each topic is treated in detail on its own. The book
also describes equipment used to measure water in
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the soil-plant-atmosphere system. At the end of each
chapter is a biography of a scientist whose principles
are discussed in the chapter. In addition to new
information on the concept of celestial time, this new
edition also includes new chapters on methods to
determine sap flow in plants dual-probe heat-pulse
technique to monitor water in the root zone. Provides
the necessary understanding to address advancing
problems in water availability for meeting ecological
requirements at local, regional and global scales
Covers plant anatomy: an essential component to
understanding soil and plant water relations
Advances in Agronomy, Volume 168, the latest release in this
leading reference on agronomy, contains a variety of updates
and highlights new advances in the field. Each chapter is
written by an international board of authors. Includes
numerous, timely, state-of-the-art reviews on the latest
advancements in agronomy Features distinguished, wellrecognized authors from around the world Builds upon this
venerable and iconic review series Covers the extensive
variety and breadth of subject matter in the crop and soil
sciences
This book is dedicated to the adoption of broadband
microwave reflectometry (BMR)-based methods for
diagnostics and monitoring applications. This electromagnetic
technique has established as a powerful tool for monitoring
purposes; in fact, it can balance several contrasting
requirements, such as the versatility of the system, low
implementation cost, real-time response, possibility of remote
control, reliability, and adequate measurement accuracy.
Starting from an extensive survey of the state of the art and
from a clear and concise overview of the theoretical
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background, throughout the book, the different approaches of
BMR are considered (i.e., time domain reflectometry - TDR,
frequency domain reflectometry - FDR, and the TDR/FDR
combined approach) and several applications are thoroughly
investigated. The applications considered herein are very
diverse from each other and cover different fields. In all the
described procedures and methods, the ultimate goal is to
endow them with a significant performance enhancement in
terms of measurement accuracy, low cost, versatility, and
practical implementation possibility, so as to unlock the strong
potential of BMR.
Advances in Irrigation, Volume 3 covers state-of-the-art
reviews of topics related to the rapidly advancing theory and
practice of irrigation. The book presents articles on the design
development and evaluation of the first- and secondgeneration traveling trickle irrigation system and the
management and control options for efficient irrigation and
various cultivation practices; as well as the irrigation practice
for crop culture in the Southeastern United States. The text
also includes articles on the application of time-domain
reflectometry to irrigation scheduling; the aspects of water
management and irrigation in India based on physiological
and phenological considerations; and the estimation and
quantification of evapotranspiration. An article on a model
simulating water stress effects on corn yield is also
encompassed. Agronomists, hydraulic engineers, and
agriculturists will find the book invaluable.
A rugged, self-calibrating, time-domain reflectometer (TDR)
device for monitoring groundwater elevations in piezometers
was developed and demonstrated. The primary advantage of
the TDR device over conventional downhole transducer
technology is that the electronics are fixed at the surface
where they are accessible and easy to maintain. The TDR
instrumentation is also simple to install and does not require
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field calibration.
Landslides - Investigation and Monitoring offers a
comprehensive overview of recent developments in the field
of mass movements and landslide hazards. Chapter authors
use in situ measurements, modeling, and remotely sensed
data and methods to study landslides. This book provides a
thorough overview of the latest efforts by international
researchers on landslides and opens new possible research
directions for further novel developments.
Measurement of soil density and water content in compacted
fills is the principal means of quality control to assure
adequate performance. Current testing methods have various
limitations, including the use of hazardous materials,
limitations in accuracy, the need for extensive calibration, or
the test duration. A new technique using time domain
reflectometry (TDR) to measure the water content and density
of soil is introduced. The purpose of this paper is to present a
historical and theoretical background of this new approach.
Prototype equipment was developed for routine use in the
quality control testing of compacted soils. The method was
evaluated with theoretical study and laboratory experiments.
The results of the TDR method are compared with results
from conventional methods on actual construction sites. The
advantages and limitations of this new method are also
discussed.
The book has focussed on the different aspects of sensing
technology, i.e. high reliability, adaptability, recalibration,
information processing, data fusion, validation and integration
of novel and high performance sensors specifically aims to
use to inspect mechanical health of structure and similar
applications. This book is dedicated to Sensing systems for
Structural Health Monitoring offers to variety of users, namely,
Master and PhD degree students, researchers, practitioners,
especially Civil and Construction engineers. The book will
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provide an opportunity of a dedicated and a deep approach in
order to improve their knowledge in this specific field.
A Signal Integrity Engineer’s Companion Real-Time Test and
Measurement and Design Simulation Geoff Lawday David
Ireland Greg Edlund Foreword by Chris Edwards, Editor, IET
Electronics Systems and Software magazine Prentice Hall
Modern Semiconductor Design Series Prentice Hall Signal
Integrity Library Use Real-World Test and Measurement
Techniques to Systematically Eliminate Signal Integrity
Problems This is the industry’s most comprehensive,
authoritative, and practical guide to modern Signal Integrity
(SI) test and measurement for high-speed digital designs.
Three of the field’s leading experts guide you through
systematically detecting, observing, analyzing, and rectifying
both modern logic signal defects and embedded system
malfunctions. The authors cover the entire life cycle of
embedded system design from specification and simulation
onward, illuminating key techniques and concepts with easyto-understand illustrations. Writing for all electrical engineers,
signal integrity engineers, and chip designers, the authors
show how to use real-time test and measurement to address
today’s increasingly difficult interoperability and compliance
requirements. They also present detailed, start-to-finish case
studies that walk you through commonly encountered design
challenges, including ensuring that interfaces consistently
operate with positive timing margins without incurring
excessive cost; calculating total jitter budgets; and managing
complex tradeoffs in high-speed serial interface design.
Coverage includes Understanding the complex signal integrity
issues that arise in today’s high-speed designs Learning how
eye diagrams, automated compliance tests, and signal
analysis measurements can help you identify and solve SI
problems Reviewing the electrical characteristics of today’s
most widely used CMOS IO circuits Performing signal path
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analyses based on intuitive Time-Domain Reflectometry
(TDR) techniques Achieving more accurate real-time signal
measurements and avoiding probe problems and artifacts
Utilizing digital oscilloscopes and logic analyzers to make
accurate measurements in high-frequency environments
Simulating real-world signals that stress digital circuits and
expose SI faults Accurately measuring jitter and other RF
parameters in wireless applications About the Authors: Dr.
Geoff Lawday is Tektronix Professor in Measurement at
Buckinghamshire New University, England. He delivers
courses in signal integrity engineering and high performance
bus systems at the University Tektronix laboratory, and
presents signal integrity seminars throughout Europe on
behalf of Tektronix. David Ireland, European and Asian
design and manufacturing marketing manager for Tektronix,
has more than 30 years of experience in test and
measurement. He writes regularly on signal integrity for
leading technical journals. Greg Edlund, Senior Engineer,
IBM Global Engineering Solutions division, has participated in
development and testing for ten high-performance computing
platforms. He authored Timing Analysis and Simulation for
Signal Integrity Engineers (Prentice Hall).
Time domain electrometry (TDE) is a general term which
includes time domain reflectrometry and time domain
transmissiometry. It is a commercially-viable technique for
leak detection, contaminant monitoring, and moisture content
determination in contaminant transport modelling. Under
demographic pressure, contaminated sites are increasingly
being re-developed for domestic and industrial use; and this
presents an urgent need for reliable, non-intrusive and
integrated methods of subsurface characterization, detection
and monitoring of organic and inorganic pollutants, soil
moisture content and salinity. This book provides an overview
of the potential application of TDE in geoenvironmental
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engineering and describes the geophysical methods used.
GeoMeasurements by Pulsing TDR Cables and Probes
examines Time Domain Reflectometry (TDR) research and
provides information on its use as a robust, reliable, and
economical production tool. Common uses for TDR
technology include telecommunications and power industries,
but the text examines applications such as measurement of
moisture of unsaturated soils; detection of fluids for leak and
pollution; measurement of water levels for hydrological
purposes; measurement of water pressures beneath dams;
and deformation and stability monitoring of mines, slopes,
and structures. Chapters discuss: basic physics of signal
generation, transmission, and attenuation along the coaxial
cable probe designs and procedures for calibration as well as
the variation in probe responses to changes in water content
and soil mineralogy variations in waveform characteristics
associated with cable, deformation, cable calibration, and
installation techniques for metallic cables in rock several
cases demonstrating the use of TDR cables in soil as well as
weathered and soft rock a rationale for the use of compliant
cable in soil the use of metallic cable (MTDR) and optical fiber
(OTDR) to monitor response of structures sensor/transducer
components, connections from the sensors to the TDR
pulser/sampler, and system control methods available
software for transmission and analysis of TDR signatures The
diverse interest and terminology within the TDR community
tends to obscure commonalities and the universal physical
principles underlying the technology. The authors seek to
crystallize the basic principles among the seemingly divergent
specialties using TDR technology in geomaterials. By
examining varied experiences, GeoMeasurements by Pulsing
TDR Cables and Probes provides a synergistic text
necessary to unify the field.
Since publication of the 1st edition in 2002, there has been a
Page 12/17

Download File PDF Using Time Domain
Reflectometry Tdr Fs Fed
deep evolution of the global communication network with the
entry of submarine cables in the Terabit era. Thanks to optical
technologies, the transmission on a single fiber can achieve 1
billion simultaneous phone calls across the ocean! Modern
submarine optical cables are fueling the global internet
backbone, surpassing by far all alternative techniques. This
new edition of Undersea Fiber Communication Systems
provides a detailed explanation of all technical aspects of
undersea communications systems, with an emphasis on the
most recent breakthroughs of optical submarine cable
technologies. This fully updated new edition is the best
resource for demystifying enabling optical technologies,
equipment, operations, up to marine installations, and is an
essential reference for those in contact with this field. Each
chapter of the book is written by key experts of their domain.
The book assembles in a complementary way the
contributions of authors from key suppliers acting in the
domain, such as Alcatel-Lucent, Ciena, NEC, TE-Subcom,
Xtera, from consultant and operators such as Axiom, OSI,
Orange, and from University and organization references
such as TelecomParisTech, and Suboptic. This has ensured
that the overall topics of submarine telecommunications is
treated in a quite ecumenical, complete and un-biased
approach. Features new content on: Ultra-long haul
submarine transmission technologies for telecommunications
Alternative submarine cable applications, such as scientific or
oil and gas Addresses the development of high-speed
networks for multiplying Internet and broadband services with:
Coherent optical technology for 100Gbit/s channels or above
Wet plant optical networking and configurability Provides a full
overview of the evolution of the field conveys the strategic
importance of large undersea projects with: Technical and
organizational life cycle of a submarine network Upgrades of
amplified submarine cables by coherent technology
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This book presents the proceedings of the International
Conference on Systems, Control and Information
Technologies 2016. It includes research findings from leading
experts in the fields connected with INDUSTRY 4.0 and its
implementation, especially: intelligent systems, advanced
control, information technologies, industrial automation,
robotics, intelligent sensors, metrology and new materials.
Each chapter offers an analysis of a specific technical
problem followed by a numerical analysis and simulation as
well as the implementation for the solution of a real-world
problem.
Sensor technologies are a rapidly growing area of interest in
science and product design, embracing developments in
electronics, photonics, mechanics, chemistry, and biology.
Their presence is widespread in everyday life, where they are
used to sense sound, movement, and optical or magnetic
signals. The demand for portable and lightweight sensors is
relentless in several industries, from consumer electronics to
biomedical engineering to the military. Smart Sensors for
Industrial Applications brings together the latest research in
smart sensors technology and exposes the reader to myriad
applications that this technology has enabled. Organized into
five parts, the book explores: Photonics and optoelectronics
sensors, including developments in optical fibers, Brillouin
detection, and Doppler effect analysis. Chapters also look at
key applications such as oxygen detection, directional
discrimination, and optical sensing. Infrared and thermal
sensors, such as Bragg gratings, thin films, and
microbolometers. Contributors also cover temperature
measurements in industrial conditions, including sensing
inside explosions. Magnetic and inductive sensors, including
magnetometers, inductive coupling, and ferro-fluidics. The
book also discusses magnetic field and inductive current
measurements in various industrial conditions, such as on
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airplanes. Sound and ultrasound sensors, including
underwater acoustic modem, vibrational spectroscopy, and
photoacoustics. Piezoresistive, wireless, and electrical
sensors, with applications in health monitoring, agrofood, and
other industries. Featuring contributions by experts from
around the world, this book offers a comprehensive review of
the groundbreaking technologies and the latest applications
and trends in the field of smart sensors.
PRINT/ONLINE PRICING OPTIONS AVAILABLE UPON
REQUEST AT e-reference@taylorandfrancis.com
For newcomers cast into the waters to sink or swim as well as
seasoned professionals who want authoritative guidance
desk-side, this hefty volume updates the previous (1999)
edition. It contains the work of expert contributors who rallied
to the job in response to a committee's call for help (the
committee was assigned to the update by the Electron
This comprehensive resource presents antenna fundamentals
balanced with the design of printed antennas. Over 70
antenna projects, along with design dimensions, design flows
and antenna performance results are discussed, including
antennas for wireless communication, 5G antennas and
beamforming. Examples of smartphone antennas, MIMO
antennas, aerospace and satellite remote sensing array
antennas, automotive antennas and radar systems and many
more printed antennas for various applications are also
included. These projects include design dimensions and
parameters that incorporate the various techniques used by
industries and academia. This book is intended to serve as a
practical microstrip and printed antenna design guide to cover
various real-world applications. All Antenna projects
discussed in this book are designed, analyzed and simulated
using full-wave electromagnetic solvers. Based on several
years of the author’s research in antenna design and
development for RF and microwave applications, this book
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offers an in-depth coverage of practical printed antenna
design methodology for modern applications.
The practitioner or researcher often faces complex
alternatives when selecting a method to characterize
properties governing a soil process. After years of research
and development, environmental and agricultural
professionals now have an array of methods for
characterizing soil processes. Well-established methods,
however, may not be suitable for
This book is based on the contributions of several authors
and attempts to describe the roles human activities play in
causing geohazards either directly or indirectly through manmade climate change. The risk of these man-made
geohazards and the risk assessment are also discussed in
this book. Each chapter keeps the authors' notations that vary
from chapter to chapter. These authors' notations have been
maintained to reduce unintended confusion and errors.
Readers should be aware of this variation.

This book offers a comprehensive review of innovative
measurement and monitoring solutions based on time
domain reflectometry (TDR). This technique has
numerous applications in several fields, ranging from the
characterization of electronic devices to quality control of
vegetable oils. However, most of the well-established
TDR-based monitoring solutions rely on local or punctual
probes; therefore, typically, to monitor large
areas/volumes, a high number of probes must be
employed, with the consequent maintenance and
management requirements. On such bases, in the last
few years, the authors have carried out extensive
research on the use of diffused wire-like sensing
elements to be used as probes for TDR measurements.
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The basic idea has been to extend the principles of
punctual TDR-based monitoring to multi-purpose
networks of diffused, sensing elements (SE's),
embedded permanently within the systems to be
monitored (STBM's). These SEs can be tens of meters
long, and can follow any desired path inside the STBM.;
in fact, they are inactive inside the STBM. Additionally,
these SE's are passive (i.e., they do not require
batteries) and their sensing ability is activated, by the
TDR signal, when they are connected to the
measurement instrument. In addition to this, these SE's
are completely maintenance-free. Starting from these
considerations, this book addresses the use of low-cost,
passive, flexible, wire-like SE's to be used in conjunction
with TDR. This book also provides several application
test cases, with hints for practical implementation of the
described monitoring systems.
This book offers an up-to-date overview of the concepts,
modeling, technical and technological details and
practical applications of different types of sensors, and
discusses the trends of next generation of sensors and
systems for environmental and food engineering. This
book is aimed at researchers, graduate students,
academics and industry professionals working in the field
of environmental and food engineering, environmental
monitoring, precision agriculture and food quality control.
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