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Materials and Reliability Handbook for Semiconductor Optical and Electron
Devices provides comprehensive coverage of reliability procedures and
approaches for electron and photonic devices. These include lasers and high
speed electronics used in cell phones, satellites, data transmission systems and
displays. Lifetime predictions for compound semiconductor devices are
notoriously inaccurate due to the absence of standard protocols. Manufacturers
have relied on extrapolation back to room temperature of accelerated testing at
elevated temperature. This technique fails for scaled, high current density
devices. Device failure is driven by electric field or current mechanisms or low
activation energy processes that are masked by other mechanisms at high
temperature.

The Handbook addresses reliability engineering for III-V devices, including
materials and electrical characterization, reliability testing, and electronic
characterization. These are used to develop new simulation technologies for
device operation and reliability, which allow accurate prediction of reliability as
well as the design specifically for improved reliability. The Handbook
emphasizes physical mechanisms rather than an electrical definition of
reliability.  Accelerated aging is useful only if the failure mechanism is known.
The Handbook also focuses on voltage and current acceleration stress
mechanisms.
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Materials and Reliability Handbook for Semiconductor Optical and Electron Devices provides
comprehensive coverage of reliability procedures and approaches for electron and photonic devices. These
include lasers and high speed electronics used in cell phones, satellites, data transmission systems and
displays. Lifetime predictions for compound semiconductor devices are notoriously inaccurate due to the
absence of standard protocols. Manufacturers have relied on extrapolation back to room temperature of
accelerated testing at elevated temperature. This technique fails for scaled, high current density devices.
Device failure is driven by electric field or current mechanisms or low activation energy processes that are
masked by other mechanisms at high temperature.

The Handbook addresses reliability engineering for III-V devices, including materials and electrical
characterization, reliability testing, and electronic characterization. These are used to develop new simulation
technologies for device operation and reliability, which allow accurate prediction of reliability as well as the
design specifically for improved reliability. The Handbook emphasizes physical mechanisms rather than an
electrical definition of reliability.  Accelerated aging is useful only if the failure mechanism is known. The
Handbook also focuses on voltage and current acceleration stress mechanisms.
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Editorial Review

From the Back Cover

Materials and Reliability Handbook for Semiconductor Optical and Electron Devices provides
comprehensive coverage of reliability procedures and approaches for electron and photonic devices. These
include lasers and high speed electronics used in cell phones, satellites, data transmission systems and
displays. Lifetime predictions for compound semiconductor devices are notoriously inaccurate due to the
absence of standard protocols. Manufacturers have relied on extrapolation back to room temperature of
accelerated testing at elevated temperature. This technique fails for scaled, high current density devices.
Device failure is driven by electric field or current mechanisms or low activation energy processes that are
masked by other mechanisms at high temperature.

The Handbook addresses reliability engineering for III-V devices, including materials and electrical
characterization, reliability testing, and electronic characterization. These are used to develop new simulation
technologies for device operation and reliability, which allow accurate prediction of reliability as well as the
design specifically for improved reliability. The Handbook emphasizes physical mechanisms rather than an
electrical definition of reliability.  Accelerated aging is useful only if the failure mechanism is known. The
Handbook also focuses on voltage and current acceleration stress mechanisms.

Provides the first handbook to cover all aspects of compound semiconductor device reliability

Systematically describes research results on reliability and materials issues of both optical and electron
devices developed since 2000

Covers characterization techniques needed to understand failure mechanisms in compound semiconductor
devices

Includes experimental approaches in reliability studies

Presents case studies of laser degradation and HEMT degradation

About the Author

Materials and Reliability Handbook for Semiconductor Optical and Electron Devices provides
comprehensive coverage of reliability procedures and approaches for modern electron and photonic devices.
These devices include lasers and high speed electronics used in all aspects of our lives, from cell phones to
satellites, data transmission systems and displays. Lifetime prediction for compound semiconductor device
operation is notoriously inaccurate due to the fragmented efforts in reliability and the absence of standard
protocols. Manufacturers have usually relied on accelerated testing at elevated temperature and then
extrapolated back to room temperature operation. This technique frequently fails for scaled, high current
density devices. Device failure is driven by electric field or current mechanisms or low activation energy
processes that are masked by other mechanisms at high temperature. Device degradation can be driven by
failure in either active structures or passivation layers.

The Handbook addresses reliability engineering for III-V device structures, including materials and



electrical characterization, reliability testing, and electronic characterization. These last techniques are used
to develop new simulation technologies for device operation and reliability, which in turn allow accurate
prediction of reliability as well as the design of structures specifically for improved reliability of operation.
Given that a relatively small percentage of devices will actually show failure, it is critical to both enhance the
failure rate through accelerated testing and to treat the resulting reliability data correctly. For this reason, the
Handbook emphasizes physical mechanisms rather than an electrical definition of reliability. In other words,
accelerated aging is useful only if we know the failure mechanism. Also covered are standard Si reliability
approaches to determine the instantaneous failure rate and mean time to failure and therefore the distribution
functions of greatest relevance to the specific device technology. Furthermore, the Handbook focuses
attention on voltage and current acceleration stress mechanisms.

Users Review

From reader reviews:

John Ward:

The guide untitled Materials and Reliability Handbook for Semiconductor Optical and Electron Devices is
the publication that recommended to you to learn. You can see the quality of the book content that will be
shown to a person. The language that publisher use to explained their way of doing something is easily to
understand. The article writer was did a lot of investigation when write the book, and so the information that
they share for you is absolutely accurate. You also will get the e-book of Materials and Reliability Handbook
for Semiconductor Optical and Electron Devices from the publisher to make you considerably more enjoy
free time.

Richard Pascual:

Do you have something that you like such as book? The publication lovers usually prefer to opt for book like
comic, small story and the biggest an example may be novel. Now, why not hoping Materials and Reliability
Handbook for Semiconductor Optical and Electron Devices that give your pleasure preference will be
satisfied through reading this book. Reading habit all over the world can be said as the method for people to
know world far better then how they react in the direction of the world. It can't be said constantly that
reading routine only for the geeky man but for all of you who wants to always be success person. So , for all
you who want to start reading through as your good habit, it is possible to pick Materials and Reliability
Handbook for Semiconductor Optical and Electron Devices become your starter.

Kevin Vickers:

Beside this Materials and Reliability Handbook for Semiconductor Optical and Electron Devices in your
phone, it might give you a way to get closer to the new knowledge or facts. The information and the
knowledge you may got here is fresh through the oven so don't be worry if you feel like an older people live
in narrow community. It is good thing to have Materials and Reliability Handbook for Semiconductor
Optical and Electron Devices because this book offers to you readable information. Do you at times have
book but you would not get what it's all about. Oh come on, that won't happen if you have this within your
hand. The Enjoyable arrangement here cannot be questionable, like treasuring beautiful island. Use you still
want to miss it? Find this book along with read it from at this point!



Judith Bradshaw:

As we know that book is significant thing to add our expertise for everything. By a publication we can know
everything you want. A book is a list of written, printed, illustrated or perhaps blank sheet. Every year was
exactly added. This reserve Materials and Reliability Handbook for Semiconductor Optical and Electron
Devices was filled regarding science. Spend your spare time to add your knowledge about your scientific
research competence. Some people has distinct feel when they reading a new book. If you know how big
benefit from a book, you can truly feel enjoy to read a publication. In the modern era like today, many ways
to get book that you simply wanted.
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