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Compact Modelsfor Integrated Circuit Design: Conventional Transistors
and Beyond provides a modern treatise on compact models for circuit computer-
aided design (CAD). Written by an author with more than 25 years of industry
experience in semiconductor processes, devices, and circuit CAD, and more than
10 years of academic experience in teaching compact modeling courses, this
first-of-its-kind book on compact SPICE models for very-large-scal e-integrated
(VLSI) chip design offers a balanced presentation of compact modeling crucial
for addressing current modeling challenges and understanding new models for
emerging devices.

Starting from basic semiconductor physics and covering state-of-the-art device
regimes from conventional micron to nanometer, this text:

- Presents industry standard models for bipolar-junction transistors (BJTs),
metal-oxide-semiconductor (MOS) field-effect-transistors (FETS), FinFETS,
and tunnel field-effect transistors (TFETS), along with statistical MOS models

- Discusses the major issue of process variability, which severely impacts device
and circuit performance in advanced technologies and requires statistical
compact models

- Promotes further research of the evolution and development of compact models
for VLS circuit design and analysis

- Supplies fundamental and practical knowledge necessary for efficient
integrated circuit (IC) design using nanoscale devices

- Includes exercise problems at the end of each chapter and extensive references
at the end of the book

Compact Models for Integrated Circuit Design: Conventional Transistors and
Beyond isintended for senior undergraduate and graduate courses in electrical
and electronics engineering as well as for researchers and practitioners working
in the area of electron devices. However, even those unfamiliar with
semiconductor physics gain a solid grasp of compact modeling concepts from
this book.
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Compact Modelsfor Integrated Circuit Design: Conventional Transistors and Beyond provides a
modern treatise on compact models for circuit computer-aided design (CAD). Written by an author with
more than 25 years of industry experience in semiconductor processes, devices, and circuit CAD, and more
than 10 years of academic experience in teaching compact modeling courses, this first-of-its-kind book on
compact SPICE models for very-large-scale-integrated (VL SI) chip design offers a balanced presentation of
compact modeling crucia for addressing current modeling challenges and understanding new models for
emerging devices.

Starting from basic semiconductor physics and covering state-of-the-art device regimes from conventional
micron to nanometer, this text:

- Presents industry standard models for bipolar-junction transistors (BJT's), metal -oxide-semiconductor
(MOS) field-effect-transistors (FETS), FInNFETSs, and tunnel field-effect transistors (TFETS), along with
statistical MOS models

- Discusses the major issue of process variability, which severely impacts device and circuit performancein
advanced technologies and requires statistical compact models

- Promotes further research of the evolution and development of compact models for VLSI circuit design
and analysis

- Supplies fundamental and practical knowledge necessary for efficient integrated circuit (IC) design using
nanoscale devices

- Includes exercise problems at the end of each chapter and extensive references at the end of the book

Compact Models for Integrated Circuit Design: Conventional Transistors and Beyond is intended for senior
undergraduate and graduate courses in electrical and electronics engineering as well as for researchers and
practitioners working in the area of e€lectron devices. However, even those unfamiliar with semiconductor
physics gain asolid grasp of compact modeling concepts from this book.
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Editorial Review
Review

"A comprehensive book deeply rooted into the physics foundation of the devices being modeled... It
convinces the reader, providing confidence in the inherently quite complex equations involved in compact
modeling. Moreover, the inclusion of a chapter on process variability in miniaturized devices gives the entire
book a deep sense of realism.”

?2Constantin Bulucea, |EEE Journal of Electron Devices Society (J-EDS)

"A comprehensive compendium on generic MOSFET compact modeling for both students and practitioners
in electronic circuit design. ... Thistext book provides a valueable insight of generic MOSFET compact
modeling and is, thus, well suited for students in electronics engineering.”

?Prof. Dr. Joachim Burghartz, Institute for Microelectronics Stuttgart (IMS CHIPS)

"Thisisan excellent book written in lucid language and covers almost all the topics related to modeling of
MOS system both electrostatics and transport. It is useful for both beginners and expertsin the field of
compact modeling. Chapter 8 on statistical variability and chapter 12 on library will be definitely useful as
these chapters are not covered in other books."

?Y ogesh Singh Chauhan, Indian Institute of Technology (11 T) Kanpur

"The writing style of the author is very visual and transforms the material from sequential mathematical
derivations into a usable mental image through precise descriptions of the device physics and model
limitations."

?Bill Nehrer, PDF Solutions

"...isextremely timely and something the community has been waiting for.

This book iswell written, with an in depth explanation of basic concepts as well as advanced topics. This
would serve not only as an introductory text book on modeling for students but also as a good refresher book
for expertsworking in the field. Personally, thisisthe book | have been waiting for, and would order one
right away."

A .Ramgopal Rao, P.K.Kelkar Chair Professor, |IT Bombay, India

About the Author

Samar K. Saha holds aPh.D from Gauhati University, and an M.S.EM from Stanford University. Heis
currently adjunct professor at Santa Clara University, technical advisor at Ultrasolar Technology,
distinguished lecturer and 20162017 president of the |EEE Electron Devices Society, and fellow of the
Institution of Engineering and Technology. He previously worked for National Semiconductor, LS| Logic,
Texas Instruments, Philips Semiconductors, Silicon Storage Technology, Synopsys, DSM Solutions, Silterra
USA, and SuVolta, and served as a faculty member at Southern Illinois University at Carbondale, Auburn
University, University of Nevada at Las Vegas, and the University of Colorado at Colorado Springs.
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Users Review
From reader reviews:
Shawn Holmes:

Now aday people who Living in the erawhere everything reachable by interact with the internet and the
resourcesin it can be true or not call for people to be aware of each info they get. How many people to be
smart in getting any information nowadays? Of course the correct answer is reading a book. Reading through
abook can help men and women out of this uncertainty Information specifically this Compact Models for
Integrated Circuit Design: Conventional Transistors and Beyond book as this book offers you rich facts and
knowledge. Of course the knowledge in this book hundred per cent guarantees thereis no doubt in it you
know.

Michael Hill:

Reading a book tends to be new life style within this era globalization. With reading through you can get a
lot of information which will give you benefit in your life. Together with book everyone in this world can
share their idea. Textbooks can also inspire alot of people. A lot of author can inspire all their reader with
their story or maybe their experience. Not only the storyplot that share in the ebooks. But also they write
about the knowledge about something that you need instance. How to get the good score toefl, or how to
teach your kids, there are many kinds of book that exist now. The authorsin thisworld aways try to improve
their expertise in writing, they also doing some research before they write to the book. One of themisthis
Compact Models for Integrated Circuit Design: Conventiona Transistors and Beyond.

Paul Ring:

Precisely why? Because this Compact Models for Integrated Circuit Design: Conventional Transistors and
Beyond is an unordinary book that the inside of the book waiting for you to snap that but latter it will distress
you with the secret that inside. Reading this book beside it was fantastic author who have write the book in
such incredible way makes the content within easier to understand, entertaining means but still convey the
meaning entirely. So , it is good for you because of not hesitating having this any longer or you going to
regret it. Thisbook will give you alot of gains than the other book possess such as help improving your
expertise and your critical thinking approach. So , still want to postpone having that book? If | were you |
will go to the e-book store hurriedly.

Beatrice Kennemer:

Do you like reading a publication? Confuse to looking for your best book? Or your book has been rare? Why
so many concern for the book? But just about any people feel that they enjoy for reading. Some people likes
reading through, not only science book but also novel and Compact Maodels for Integrated Circuit Design:
Conventional Transistors and Beyond or perhaps others sources were given information for you. After you
know how the truly amazing a book, you feel wish to read more and more. Science reserve was created for
teacher or students especially. Those publications are helping them to include their knowledge. In other case,
beside science guide, any other book likes Compact Models for Integrated Circuit Design: Conventional
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