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For courses in Micro-Electro-Mechanical Systems (MEMS) taken by advanced undergraduate students, beginning
graduate students, and professionals. Foundations of MEMS is an entry-level text designed to systematically teach the
specifics of MEMS to an interdisciplinary audience. Liu discusses designs, materials, and fabrication issues related to the
MEMS field by employing concepts from both the electrical and mechanical engineering domains and by incorporating
evolving microfabrication technology — all in a time-efficient and methodical manner. A wealth of examples and problems
solidify students’ understanding of abstract concepts and provide ample opportunities for practicing critical thinking.
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The multi-billion-dollar microsystem packaging business continues to play an increasingly important technical role in today’s
information industry. The packaging process—including design and manufacturing technologies—is the technical foundation upon
which function chips are updated for use in application systems, and it is an important guarantee of the continued growth of
technical content and value of information systems. Introduction to Microsystem Packaging Technology details the latest advances
in this vital area, which involves microelectronics, optoelectronics, RF and wireless, MEMS, and related packaging and assembling
technologies. It is purposefully written so that each chapter is relatively independent and the book systematically presents the
widest possible overview of packaging knowledge. Elucidates the evolving world of packaging technologies for manufacturing The
authors begin by introducing the fundamentals, history, and technical challenges of microsystems. Addressing an array of design
techniques for packaging and integration, they cover substrate and interconnection technologies, examples of device- and systemlevel packaging, and various MEMS packaging techniques. The book also discusses module assembly and optoelectronic
packaging, reliability methodologies and analysis, and prospects for the evolution and future applications of microsystems
packaging and associated environmental protection. With its research examples and targeted reference questions and answers to
reinforce understanding, this text is ideal for researchers, engineers, and students involved in microelectronics and MEMS. It is
also useful to those who are not directly engaged in packaging but require a solid understanding of the field and its associated
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technologies.
For courses in Micro-Electro-Mechanical Systems (MEMS) taken by advanced undergraduate students, beginning graduate
students, and professionals. Foundations of MEMS is an entry-level text designed to systematically teach the specifics of MEMS to
an interdisciplinary audience. Liu discusses designs, materials, and fabrication issues related to the MEMS field by employing
concepts from both the electrical and mechanical engineering domains and by incorporating evolving microfabrication technology —
all in a time-efficient and methodical manner. A wealth of examples and problems solidify students' understanding of abstract
concepts and provide ample opportunities for practicing critical thinking.
This book includes a set of rigorously reviewed world-class manuscripts addressing and detailing state-of-the-art research projects
in the areas of Computer Science, Informatics, and Systems Sciences, and Engineering. It includes selected papers form the
conference proceedings of the Ninth International Joint Conferences on Computer, Information, and Systems Sciences, and
Engineering (CISSE 2013). Coverage includes topics in: Industrial Electronics, Technology & Automation, Telecommunications
and Networking, Systems, Computing Sciences and Software Engineering, Engineering Education, Instructional Technology,
Assessment, and E-learning. • Provides the latest in a series of books growing out of the International Joint Conferences on
Computer, Information, and Systems Sciences, and Engineering; • Includes chapters in the most advanced areas of Computing,
Informatics, Systems Sciences, and Engineering; • Accessible to a wide range of readership, including professors, researchers,
practitioners and students.
??????????????????????????????????????,?????????????????????
Offering a consistent, systematic approach to capacitive, piezoelectric and magnetic MEMS, from basic electromechanical
transducers to high-level models for sensors and actuators, this comprehensive textbook equips graduate and senior-level
undergraduate students with all the resources necessary to design and develop practical, system-level MEMS models. The
concise yet thorough treatment of the underlying principles of electromechanical transduction provides a solid theoretical
framework for this development, with each new topic related back to the core concepts. Repeated references to the shared
commonalities of all MEMS encourage students to develop a systems-based design perspective. Extensive use is made of easy-tointerpret electrical and mechanical analogs, such as electrical circuits, electromechanical two-port models and the cascade
paradigm. Each chapter features worked examples and numerous problems, all designed to test and extend students'
understanding of the key principles.
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This book presents original research works by researchers, engineers and practitioners in the field of artificial intelligence and
cognitive computing. The book is divided into two parts, the first of which focuses on artificial intelligence (AI), knowledge
representation, planning, learning, scheduling, perception-reactive AI systems, evolutionary computing and other topics related to
intelligent systems and computational intelligence. In turn, the second part focuses on cognitive computing, cognitive science and
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cognitive informatics. It also discusses applications of cognitive computing in medical informatics, structural health monitoring,
computational intelligence, intelligent control systems, bio-informatics, smart manufacturing, smart grids, image/video processing,
video analytics, medical image and signal processing, and knowledge engineering, as well as related applications.
???????????????
This textbook and comprehensive reference source and serves as a timely, practical introduction to the principles of nanotribology
and nanomechanics. This 4th edition has been completely revised and updated, concentrating on the key measurement
techniques, their applications, and theoretical modeling of interfaces. It provides condensed knowledge of the field from the
mechanics and materials science perspectives to graduate students, research workers, and practicing engineers.
Proceedings of SPIE present the original research papers presented at SPIE conferences and other high-quality conferences in
the broad-ranging fields of optics and photonics. These books provide prompt access to the latest innovations in research and
technology in their respective fields. Proceedings of SPIE are among the most cited references in patent literature.
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A NATO Advanced Research Workshop (ARW) entitled “Advanced Materials and Technologies for Micro/Nano Devices,
Sensors and Actuators” was held in St. Petersburg, Russia, from June 29 to July 2, 2009. The main goal of the
Workshop was to examine (at a fundamental level) the very complex scientific issues that pertain to the use of micro- and
nano-electromechanical systems (MEMS and NEMS), devices and technologies in next generation commercial and
defen- related applications. Micro- and nano-electromechanical systems represent rather broad and diverse technological
areas, such as optical systems (micromirrors, waveguides, optical sensors, integrated subsystems), life sciences and lab
equipment (micropumps, membranes, lab-on-chip, membranes, microfluidics), sensors (bio-sensors, chemical sensors,
gas-phase sensors, sensors integrated with electronics) and RF applications for signal transmission (variable capacitors,
tunable filters and antennas, switches, resonators). From a scientific viewpoint, this is a very multi-disciplinary field,
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including micro- and nano-mechanics (such as stresses in structural materials), electronic effects (e. g. charge transfer),
general electrostatics, materials science, surface chemistry, interface science, (nano)tribology, and optics. It is obvious
that in order to overcome the problems surrounding next-generation MEMS/NEMS devices and applications it is
necessary to tackle them from different angles: theoreticians need to speak with mechanical engineers, and device
engineers and modelers to listen to surface physicists. It was therefore one of the main objectives of the workshop to
bring together a multidisciplinary team of distinguished researchers.
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