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Error-correcting codes are ubiquitous. They are adopted in almost every modern
digital communication and storage system, such as wireless communications,
optical communications, Flash memories, computer hard drives, sensor networks,
and deep-space probing. New-generation and emerging applications demand
codes with better error-correcting capability. On the other hand, the design and
implementation of those high-gain error-correcting codes pose many challenges.
They usually involve complex mathematical computations, and mapping them
directly to hardware often leads to very high complexity.

VLSI Architectures for Modern Error-Correcting Codes serves as a bridge
connecting advancements in coding theory to practical hardware
implementations. Instead of focusing on circuit-level design techniques, the book
highlights integrated algorithmic and architectural transformations that lead to
great improvements on throughput, silicon area requirement, and/or power
consumption in the hardware implementation.

The goal of thisbook isto provide a comprehensive and systematic review of
available techniques and architectures, so that they can be easily followed by
system and hardware designers to develop en/decoder implementations that meet
error-correcting performance and cost requirements. This book can be aso used
as areference for graduate-level courses on VLS| design and error-correcting
coding. Particular emphases are placed on hard- and soft-decision Reed-Solomon
(RS) and Bose-Chaudhuri-Hocgquenghem (BCH) codes, and binary and non-
binary low-density parity-check (LDPC) codes. These codes are among the best
candidates for modern and emerging applications due to their good error-
correcting performance and lower implementation complexity compared to other
codes. To help explain the computations and en/decoder architectures, many
examples and case studies are included.

More importantly, discussions are provided on the advantages and drawbacks of
different implementation approaches and architectures.
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Error-correcting codes are ubiquitous. They are adopted in almost every modern digital communication and
storage system, such as wireless communications, optical communications, Flash memories, computer hard
drives, sensor networks, and deep-space probing. New-generation and emerging applications demand codes
with better error-correcting capability. On the other hand, the design and implementation of those high-gain
error-correcting codes pose many challenges. They usually involve complex mathematical computations, and
mapping them directly to hardware often leads to very high complexity.

VLSI Architectures for Modern Error-Correcting Codes serves as a bridge connecting advancementsin
coding theory to practical hardware implementations. Instead of focusing on circuit-level design techniques,
the book highlights integrated algorithmic and architectural transformations that |ead to great improvements
on throughput, silicon area requirement, and/or power consumption in the hardware implementation.

The goal of this book isto provide a comprehensive and systematic review of available techniques and
architectures, so that they can be easily followed by system and hardware designers to devel op en/decoder
implementations that meet error-correcting performance and cost requirements. This book can be also used
as areference for graduate-level courses on VLS design and error-correcting coding. Particular emphases
are placed on hard- and soft-decision Reed-Solomon (RS) and Bose-Chaudhuri-Hocquenghem (BCH) codes,
and binary and non-binary low-density parity-check (LDPC) codes. These codes are among the best
candidates for modern and emerging applications due to their good error-correcting performance and lower
implementation complexity compared to other codes. To help explain the computations and en/decoder
architectures, many examples and case studies are included.

More importantly, discussions are provided on the advantages and drawbacks of different implementation
approaches and architectures.
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Editorial Review
Review

"Error-correction coding has become an ineluctable feature for the devel opment of modern
telecommunication and storage systems. The VLS| implementation of powerful error-correcting codes and
decoders with a minimum hardware resource is especially of great importance for the integration of the
codes in high-speed, low consumption circuits. Such implementation requires a deep understanding of both
mathematical theory of the codes and VL SI architecture design of their decoders, a dual expertise that Dr.
Xinmiao Zhang was able to transcribe with high rigor and clarity in this book. From cyclic codes to the more
recent binary and non-binary L DPC codes, this book equips any engineer or researcher with the necessary
knowledge to implement state-of-the-art solutions."

?Prof. David Declercq, Director General of Research at the ENSEA, Cergy-Pontoise, France

"This book is uniquein its synthesis of the advanced conceptsin abstract algebra, decoding algorithms and
architecture used masterfully to introduce VLS implementations of highly sophisticated decoders of modern
error correction codes.”

?Bane Vasic, University of Arizona

About the Author

Xinmiao Zhang received her Ph.D in electrical engineering from the University of Minnesota, Twin Cities,
USA. Dr. Zhang is currently a principal research engineer at SanDisk, Milpitas, California, USA. Previoudly,
shewas a Timothy E. and Allison L. Schroeder assistant professor, and then a tenured associate professor, in
the Department of Electrical Engineering and Computer Science at Case Western Reserve University,
Cleveland, Ohio, USA. She has aso been avisiting professor at Qualcomm and spent her sabbatical leave at
the University of Washington, Seattle, USA. Her research focuses on VLSI architecture design for
communications, digital signal processing, and cryptography. She is arecipient of the National Science
Foundation Faculty Early Career Development (CAREER) Award.

Users Review
From reader reviews:
Mary Alexander:

Here thing why thiskind of VLSI Architectures for Modern Error-Correcting Codes are different and trusted
to be yours. First of al reading through a book is good nevertheless it depends in the content from it which is
the content is astasty asfood or not. VLS| Architectures for Modern Error-Correcting Codes giving you
information deeper and different ways, you can find any publication out there but there is no guide that
similar with VLS| Architectures for Modern Error-Correcting Codes. It gives you thrill examining journey,
its open up your current eyes about the thing in which happened in the world which is maybe can be
happened around you. Y ou can actually bring everywhere like in playground, café, or even in your technique
home by train. When you are having difficulties in bringing the printed book maybe the form of VLSI
Architectures for Modern Error-Correcting Codes in e-book can be your option.



Zola Campbell:

The event that you get from VLSI Architectures for Modern Error-Correcting Codes is the more deep you
searching the information that hide into the words the more you get thinking about reading it. It doesn't mean
that this book is hard to comprehend but VL SI Architectures for Modern Error-Correcting Codes giving you
buzz feeling of reading. The author conveys their point in certain way that can be understood by anyone who
read it because the author of this reserve is well-known enough. This specific book also makes your current
vocabulary increase well. So it is easy to understand then can go aong with you, both in printed or e-book
style are available. We advise you for having this kind of VLS| Architectures for Modern Error-Correcting
Codes instantly.

Claude Gonzalez:

This VLS Architectures for Modern Error-Correcting Codes are reliable for you who want to become a
successful person, why. The main reason of this VLS| Architectures for Modern Error-Correcting Codes can
be one of the great books you must have is actually giving you more than just simple looking at food but feed
you with information that maybe will shock your preceding knowledge. This book is handy, you can bring it
amost everywhere and whenever your conditions at e-book and printed ones. Beside that thisVLSI
Architectures for Modern Error-Correcting Codes giving you an enormous of experience for instance rich
vocabulary, giving you trial of critical thinking that we all know it useful in your day exercise. So, let's have
it and luxuriate in reading.

Gary Stark:

Y ou can get this VLSI Architectures for Modern Error-Correcting Codes by check out the bookstore or Mall.
Only viewing or reviewing it could possibly to be your solve challenge if you get difficulties for your
knowledge. Kinds of this publication are various. Not only by simply written or printed but also can you
enjoy this book simply by e-book. In the modern era such as now, you just looking because of your mobile
phone and searching what your problem. Right now, choose your own personal waysto get more
information about your e-book. It is most important to arrange you to ultimately make your knowledge are
still update. Let's try to choose appropriate ways for you.
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