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Advanced Flip Chip Packaging
Solder Joint Technology
An engineer's guidebook demonstrating non-toxic electronics manufacturing
processes

Advances in Electronic Packaging
Electronics Manufacturing : with Lead-Free, Halogen-Free, and
Conductive-Adhesive Materials
IEEE/CPMT International Electronics Manufacturing Technology
Symposium
One-stop, cutting-edge guide to flip chip technologies. Now you can turn to a
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single, all-encompassing reference for a practical understanding of the fastdeveloping field that's taking the electronics industry by storm. Low-Cost Flip Chip
Technologies, by John H. Lau, brings you up to speed on the economic, design,
materials, process, equipment, quality, manufacturing, and reliability issues
related to low cost flip chip technologies. This eye-opening overview tells you what
you need to know about applying flip chip technologies to direct chip attach(DCA),
flip chip on board (FCOB), wafer level chip scale package (WLCSP), and plastic ball
grid array (PBGA) package assemblies. You'll discover flip chip problem-solving
methods, and learn how to choose a cost-effective design and reliable, high-yield
manufacturing process for your interconnect systems as you explore *IC trends
and packaging technology updates *Over 12 different wafer-bumping
methodsmore than 100 lead-free solder alloys *Sequential build up PCB with
microvias and via-in-pad *How to select underfill materials *And much, much more!

Solder Joint Reliability of BGA, CSP, Flip Chip, and Fine Pitch
SMT Assemblies
Advanced Flip Chip Packaging presents past, present and future advances and
trends in areas such as substrate technology, material development, and assembly
processes. Flip chip packaging is now in widespread use in computing,
communications, consumer and automotive electronics, and the demand for flip
chip technology is continuing to grow in order to meet the need for products that
offer better performance, are smaller, and are environmentally sustainable.

2004 54th Electronic Components and Technology Conference
Flip Chip Technologies
5th Electronics Packaging Technology Conference
This comprehensive guide to fan-out wafer-level packaging (FOWLP) technology
compares FOWLP with flip chip and fan-in wafer-level packaging. It presents the
current knowledge on these key enabling technologies for FOWLP, and discusses
several packaging technologies for future trends. The Taiwan Semiconductor
Manufacturing Company (TSMC) employed their InFO (integrated fan-out)
technology in A10, the application processor for Apple’s iPhone, in 2016,
generating great excitement about FOWLP technology throughout the
semiconductor packaging community. For many practicing engineers and
managers, as well as scientists and researchers, essential details of FOWLP – such
as the temporary bonding and de-bonding of the carrier on a reconstituted
wafer/panel, epoxy molding compound (EMC) dispensing, compression molding, Cu
revealing, RDL fabrication, solder ball mounting, etc. – are not well understood.
Intended to help readers learn the basics of problem-solving methods and
understand the trade-offs inherent in making system-level decisions quickly, this
book serves as a valuable reference guide for all those faced with the challenging
problems created by the ever-increasing interest in FOWLP, helps to remove
roadblocks, and accelerates the design, materials, process, and manufacturing
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development of key enabling technologies for FOWLP.

Engineering Decisions for Manufacturing Systems
Far from being the passive containers for semiconductor devices of the past, the
packages in today's high performance computers pose numerous challenges in
interconnecting, powering, cooling and protecting devices. While semiconductor
circuit performance measured in picoseconds continues to improve, computer
performance is expected to be in nanoseconds for the rest of this century -a factor
of 1000 difference between on-chip and off-chip performance which is attributable
to losses associated with the package. Thus the package, which interconnects all
the chips to form a particular function such as a central processor, is likely to set
the limits on how far computers can evolve. Multichip packaging, which can relax
these limits and also improve the reliability and cost at the systems level, is
expected to be the basis of all advanced computers in the future. In addition, since
this technology allows chips to be spaced more closely, in less space and with less
weight, it has the added advantage of being useful in portable consumer
electronics as well as in medical, aerospace, automotive and telecommunications
products. The multichip technologies with which these applications can be
addressed are many. They range from ceramics to polymer-metal thin films to
printed wiring boards for interconnections; flip chip, TAB or wire bond for chip-tosubstrate connections; and air or water cooling for the removal of heat.

1996 International Symposium on Microelectronics
This engineering reference covers the most important new techniques in electronic
packaging: flip chip, BGA, and MEMs. Written by a team of world-class
professionals and researchers, Area Array Package Design includes vital
information necessary for the design of cutting-edge electronics products.

Multichip Module Technologies and Alternatives: The Basics
Proceedings 1999 International Symposium on Microelectronics
Going "green" is becoming a major component of the mission for electronics
manufacturers worldwide. While this goal seems simplistic, it poses daunting
dilemmas. Yet, to compete effectively in the global economy, manufacturers must
take the initiative to drive this crucial movement. Green Electronics Manufacturing:
Creating Environmental Sensible P

Thermo-mechanical Characterization of Evolving Packaging
Materials and Structures
A comprehensive guide to 3D MEMS packaging methods and solutions Written by
experts in the field, Advanced MEMS Packaging serves as a valuable reference for
those faced with the challenges created by the ever-increasing interest in MEMS
devices and packaging. This authoritative guide presents cutting-edge MEMS
(microelectromechanical systems) packaging techniques, such as low-temperature
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C2W and W2W bonding and 3D packaging. This definitive resource helps you
select reliable, creative, high-performance, robust, and cost-effective packaging
techniques for MEMS devices. The book will also aid in stimulating further research
and development in electrical, optical, mechanical, and thermal designs as well as
materials, processes, manufacturing, testing, and reliability. Among the topics
explored: Advanced IC and MEMS packaging trends MEMS devices, commercial
applications, and markets More than 360 MEMS packaging patents and 10 3D
MEMS packaging designs TSV for 3D MEMS packaging MEMS wafer thinning, dicing,
and handling Low-temperature C2C, C2W, and W2W bonding Reliability of RoHScompliant MEMS packaging Micromachining and water bonding techniques
Actuation mechanisms and integrated micromachining Bubble switch, optical
switch, and VOA MEMS packaging Bolometer and accelerameter MEMS packaging
Bio-MEMS and biosensor MEMS packaging RF MEMS switches, tunable circuits, and
packaging

Structural Analysis in Microelectronics and Fiber Optic Systems
Collection of selected, peer reviewed papers from the 2013 2nd International
Symposium on Manufacturing Systems Engineering (ISMSE2013), July 27-29, 2013,
Singapore. The 140 paper are grouped as follows: Chapter 1: Applied Materials
Engineering and Materials Processing; Chapter 2: Design and Engineering
Researches in Mechanical Engineering; Chapter 3: Environmental Engineering and
Energy Sources Engineering; Chapter 4: Opto- and Microelectronics; Chapter 5:
Measurements, Detection, Signal and Data Processing; Chapter 6: Mechatronics,
Control and Automation of Manufacture; Chapter 7: Information Technology in
Manufacturing Systems; Chapter 8: Organization of Manufacture and Engineering
Management.

RF Bulk Acoustic Wave Filters for Communications
IEMT 2003
The European Union’s directive banning the use of lead-based (Pb) solders in
electronic consumer products has created an urgent need for research on solder
joint behavior under various driving forces in electronic manufacturing, and for
development of lead-free solders. This book provides a comprehensive
examination of advanced materials reliability issues related to copper-tin reaction
and electromigration in solder joints, and presents methods for preventing
common reliablity problems.

Low Cost Flip Chip Technology for High Density Solder Bumps
Microelectronic Packaging
This new volume by interconnection expert on solder joints, Johns H. Lau, deals
with BGA, CSP, Flip Chips, and other new technologies that underlie the electronics
industry's need for smaller, faster products. Naturally, as ever-smaller products are
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created, the reliability of the solder joints that bind them becomes increasingly
crucial. Balancing concepts and practical applications, the authors explain the
fundamentals of solder joint reliability and present creative, robust packaging
techniques for cost-effective interconnection.

The Electronic Packaging Handbook
The compact, affordable reference, revised and updated The Encyclopedia of
Polymer Science and Technology, Concise Third Edition provides the key
information from the complete, twelve-volume Mark's Encyclopedia in an
affordable, condensed format. Completely revised and updated, this user-friendly
desk reference offers quick access to all areas of polymer science, including
important advances in nanotechnology, imaging and analytical techniques,
controlled polymer architecture, biomimetics, and more, all in one volume. Like the
twelve-volume full edition, the Encyclopedia of Polymer Science and Technology,
Concise Third Edition provides both SI and common units, carefully selected key
references for each article, and hundreds of tables, charts, figures, and graphs.

Electronic Packaging and Interconnection Handbook
For years, surface acoustic wave (SAW) filters have been widely used as radio
frequency front-end filters and duplexers for mobile communication systems.
Recently, bulk acoustic wave (BAW) filters are gaining more popularly for their
performance benefits and are being utilized more and more in the design of
today's cutting-edge mobile devices and systems. This timely book presents a
thorough overview of RF BAW filters, covering a vast range of technologies,
optimal device design, filter topologies, packaging, fabrication processes, and high
quality piezoelectric thin films. Moreover, the book discusses the integration of
BAW filters in RF systems.

Ultra-thin Chip Technology and Applications
Proceedings of the International Symposium on
Microelectronics
The packaging of electronic devices and systems represents a significant challenge
for product designers and managers. Performance, efficiency, cost considerations,
dealing with the newer IC packaging technologies, and EMI/RFI issues all come into
play. Thermal considerations at both the device and the systems level are also
necessary. The Electronic Packaging Handbook, a new volume in the Electrical
Engineering Handbook Series, provides essential factual information on the design,
manufacturing, and testing of electronic devices and systems. Co-published with
the IEEE, this is an ideal resource for engineers and technicians involved in any
aspect of design, production, testing or packaging of electronic products,
regardless of whether they are commercial or industrial in nature. Topics
addressed include design automation, new IC packaging technologies, materials,
testing, and safety. Electronics packaging continues to include expanding and
evolving topics and technologies, as the demand for smaller, faster, and lighter
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products continues without signs of abatement. These demands mean that
individuals in each of the specialty areas involved in electronics packaging-such as
electronic, mechanical, and thermal designers, and manufacturing and test
engineers-are all interdependent on each others knowledge. The Electronic
Packaging Handbook elucidates these specialty areas and helps individuals
broaden their knowledge base in this ever-growing field.

Handbook of Lead-Free Solder Technology for Microelectronic
Assemblies
'Flip Chip' has come to describe a group of related technologies that are used for
connecting a chip to a substrate without the use of wires. Instead of using
traditional wire leads, the chip is literally placed upside down, lying directly upon
the substrate. This is the first book on this topic, a comprehensive reference that
covers the design, engineering, and manufacturing of these packages.

Ball Grid Array Technology
Proceedings of the Technical Program
This text on multi-chip modules, covers such topics as: micro/chip scale packaging;
low cost MCM-L technology; design and manufacture; markets and infrastructure;
flip chip and CSP; interconnect technologies; known good die; and modelling and
analysis.

Fan-Out Wafer-Level Packaging
Microelectronic Packaging analyzes the massive impact of electrochemical
technologies on various levels of microelectronic packaging. Traditionally,
interconnections within a chip were considered outside the realm of packaging
technologies, but this book emphasizes the importance of chip wiring as a key
aspect of microelectronic packaging, and focuses on electrochemical processing as
an enabler of advanced chip metallization. Divided into five parts, the book begins
by outlining the basics of electrochemical processing, defining the microelectronic
packaging hierarchy, and emphasizing the impact of electrochemical technology
on packaging. The second part discusses chip metallization topics including the
development of robust barrier layers and alternative metallization materials. Part
III explores key aspects of chip-package interconnect technologies, followed by
Part IV's analysis of packages, boards, and connectors which covers materials
development, technology trends in ceramic packages and multi-chip modules, and
electroplated contact materials. Illustrating the importance of processing tools in
enabling technology development, the book concludes with chapters on chemical
mechanical planarization, electroplating, and wet etching/cleaning tools. Experts
from industry, universities, and national laboratories submitted reviews on each of
these subjects, capturing the technological advances made in each area. A
detailed examination of how packaging responds to the challenges of Moore's law,
this book serves as a timely and valuable reference for microelectronic packaging
and processing professionals and other industrial technologists.
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Packaging, Reliability and Manufacturing Issues Associated
with Electronic and Photonic Products
Ultra-thin chips are the "smart skin" of a conventional silicon chip. This book shows
how very thin and flexible chips can be fabricated and used in many new
applications in microelectronics, Microsystems, biomedical and other fields. It
provides a comprehensive reference to the fabrication technology, post
processing, characterization and the applications of ultra-thin chips.

Handbook of Wafer Bonding
Area Array Package Design
Topics covered by this title include: flip chip running; solder join reliability;
emerging technologies; solder materials; delimitation; polymers for packaging;
design and process; modelling and testing; material characterization; and package
reliability.

Area Array Packaging Handbook
This reference provides a complete discussion of the conversion from standard
lead-tin to lead-free solder microelectronic assemblies for low-end and high-end
applications. Written by more than 45 world-class researchers and practitioners,
the book discusses general reliability issues concerning microelectronic
assemblies, as well as factors specif

Green Electronics Manufacturing
Proceedings
This book is based on two Special Issues of the Journal of Adhesion Science and
Technology (JAST vol. 22, no. 8-9 and vol. 22, no. 14) dedicated to the logic of
electrically conductive adhesives. The contains a total of 21 papers (reflecting
overviews and original research).

Electrically Conductive Adhesives
Encyclopedia of Polymer Science and Technology, Concise
The International Journal of Microcircuits and Electronic
Packaging
NEC Research & Development
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Covering every aspect of electronic packaging from development and design to
manufacturing, facilities, and testing, Electronic Packaging and Interconnection
Handbook, Third Edition, continues to be the standard reference in its field. Here,
in this single information-packed resource are all the data and guidelines you need
for all types and levels of electronic packages, interconnection technologies, and
electronic systems. No other book treats all of the subjects covered in this
handbook in such an integrated and inter-related manner, a treatment designed to
help you achieve a more reliable, more manufacturable, and more cost-effective
electronic package. Here's everything you need to know about materials, thermal
management, mechanical and thermomechanical stress behavior, wiring and
cabling, soldering and solder technology, integrated circuit packaging, surface
mount technologies, rigid and flexible printed wiring boards. And with over 60%
new material, this third edition brings you thoroughly up to speed on a new
generation of packaging technologies: single chip packagingball gridarrayschip
scale packaginglow-cost flip chiptechnologiesdirect chip attach, and more.

International Symposium on Electronic Materials and
Packaging
A summary of progress in ball grid array (BGA) packaging technology, for
professionals in BGA research and development, and for manufacturers
researching BGA for their interconnect systems. Discusses economic, design,
material, process, and quality issues, and describes techniques for processing
substrates, routing PCB, assembling CBGA, PBGA, and TBGA packages, and
inspection of BGA PCB assemblies. Includes treatment of BGA industry
infrastructure, and an electronic packaging glossary. Contains bandw photos and
diagrams. Annotation copyright by Book News, Inc., Portland, OR

Low Cost Flip Chip Technologies
The focus behind this book on wafer bonding is the fast paced changes in the
research and development in three-dimensional (3D) integration, temporary
bonding and micro-electro-mechanical systems (MEMS) with new functional layers.
Written by authors and edited by a team from microsystems companies and
industry-near research organizations, this handbook and reference presents
dependable, first-hand information on bonding technologies. Part I sorts the wafer
bonding technologies into four categories: Adhesive and Anodic Bonding; Direct
Wafer Bonding; Metal Bonding; and Hybrid Metal/Dielectric Bonding. Part II
summarizes the key wafer bonding applications developed recently, that is, 3D
integration, MEMS, and temporary bonding, to give readers a taste of the
significant applications of wafer bonding technologies. This book is aimed at
materials scientists, semiconductor physicists, the semiconductor industry, IT
engineers, electrical engineers, and libraries.

Advanced MEMS Packaging
*Covers design, packaging, construction, assembly, and application of all three
approaches to Area Array Packaging: Ball Grid Array (BGA), Chip Scale Package
(CSP), and Flip Chip (FC) *Details the pros and cons of each technology with
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varying applications *Examines packaging ramifications of high density
interconnects (HDI)
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