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IC designers appraise currently MOS transistor geometries and currents to
compromise objectives like gain-bandwidth, slew-rate, dynamic range, noise,
non-linear distortion, etc. Making optimal choices is a difficult task. How to
minimize for instance the power consumption of an operational amplifier without
too much penalty regarding area while keeping the gain-bandwidth unaffected in
the same time? Moderate inversion yields high gains, but the concomitant area
increase adds parasitics that restrict bandwidth. Which methodology to use in
order to come across the best compromise(s)? Is synthesis a mixture of design
experience combined with cut and tries or is it a constrained multivariate
optimization problem, or a mixture? Optimization algorithms are attractive from
a system perspective of course, but what about low-voltage low-power circuits,
requiring a more physical approach? The connections amid transistor physics and
circuits are intricate and their interactions not always easy to describe in terms of
existing software packages.

The gm/ID synthesis methodology is adapted to CMOS analog circuits for the
transconductance over drain current ratio combines most of the ingredients
needed in order to determine transistors sizes and DC currents.
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IC designers appraise currently MOS transistor geometries and currents to compromise objectives like gain-
bandwidth, slew-rate, dynamic range, noise, non-linear distortion, etc. Making optimal choices is a difficult
task. How to minimize for instance the power consumption of an operational amplifier without too much
penalty regarding area while keeping the gain-bandwidth unaffected in the same time? Moderate inversion
yields high gains, but the concomitant area increase adds parasitics that restrict bandwidth. Which
methodology to use in order to come across the best compromise(s)? Is synthesis a mixture of design
experience combined with cut and tries or is it a constrained multivariate optimization problem, or a
mixture? Optimization algorithms are attractive from a system perspective of course, but what about low-
voltage low-power circuits, requiring a more physical approach? The connections amid transistor physics
and circuits are intricate and their interactions not always easy to describe in terms of existing software
packages.

The gm/ID synthesis methodology is adapted to CMOS analog circuits for the transconductance over drain
current ratio combines most of the ingredients needed in order to determine transistors sizes and DC currents.
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Editorial Review

From the Back Cover

How to determine transistor sizes and currents when the supply voltages of analog CMOS circuits do not
exceed 1.2V and transistors operate in weak, moderate or strong inversion? The gm/ID methodology offers a
solution provided a reference transconductance over drain current ratio is available. The reference may be
the result of measurements carried out on real physical transistors or advanced models. The reference may
also take advantage of a compact model. In The gm/ID Methodology, a Sizing Tool for Low-Voltage Analog
CMOS Circuits, we compare the semi-empirical to the compact model approach. Small numbers of
parameters make the compact model attractive for the model paves the way towards analytic expressions
unaffordable otherwise. The E.K.V model is a good candidate, but when it comes to short channel devices,
compact models are either inaccurate or loose straightforwardness. Because sizing requires basically a
reliable large signal representation of MOS transistors, we investigate the potential of the E.K.V model when
its parameters are supposed to be bias dependent. The model-driven and semi-empirical methods are
compared considering the Intrinsic Gain Stage and a few more complex circuits. A series of MATLAB files
found on extras-springer.com allow redoing the tests.

About the Author

Dr. Paul Jespers is Professor Emeritus at UCL, Louvain-la-Neuf, Belgium, and has been visiting professor at
Stanford ('67-'69) and UC Berkeley ('90-'91).

He has co-authored several books, and in 2001 published "Integrated Digital-to-Analog and Analog-to-
Digital Converters" which was published by Wiley (ISBN 0-19-856446-5)

Users Review

From reader reviews:

Martin McDaniel:

In other case, little persons like to read book The gm/ID Methodology, a sizing tool for low-voltage analog
CMOS Circuits: The semi-empirical and compact model approaches (Analog Circuits and Signal
Processing). You can choose the best book if you like reading a book. As long as we know about how is
important some sort of book The gm/ID Methodology, a sizing tool for low-voltage analog CMOS Circuits:
The semi-empirical and compact model approaches (Analog Circuits and Signal Processing). You can add
information and of course you can around the world by the book. Absolutely right, mainly because from
book you can recognize everything! From your country until finally foreign or abroad you will find yourself
known. About simple factor until wonderful thing you can know that. In this era, we can easily open a book
or searching by internet device. It is called e-book. You can utilize it when you feel bored to go to the
library. Let's go through.



Ellis Dunn:

Do you among people who can't read pleasurable if the sentence chained inside the straightway, hold on guys
this kind of aren't like that. This The gm/ID Methodology, a sizing tool for low-voltage analog CMOS
Circuits: The semi-empirical and compact model approaches (Analog Circuits and Signal Processing) book
is readable by means of you who hate those straight word style. You will find the facts here are arrange for
enjoyable reading experience without leaving perhaps decrease the knowledge that want to give to you. The
writer of The gm/ID Methodology, a sizing tool for low-voltage analog CMOS Circuits: The semi-empirical
and compact model approaches (Analog Circuits and Signal Processing) content conveys objective easily to
understand by a lot of people. The printed and e-book are not different in the content material but it just
different available as it. So , do you still thinking The gm/ID Methodology, a sizing tool for low-voltage
analog CMOS Circuits: The semi-empirical and compact model approaches (Analog Circuits and Signal
Processing) is not loveable to be your top listing reading book?

Michael Patterson:

The reason? Because this The gm/ID Methodology, a sizing tool for low-voltage analog CMOS Circuits: The
semi-empirical and compact model approaches (Analog Circuits and Signal Processing) is an unordinary
book that the inside of the book waiting for you to snap that but latter it will surprise you with the secret that
inside. Reading this book beside it was fantastic author who all write the book in such remarkable way
makes the content inside of easier to understand, entertaining way but still convey the meaning fully. So , it
is good for you because of not hesitating having this any more or you going to regret it. This phenomenal
book will give you a lot of rewards than the other book get such as help improving your proficiency and your
critical thinking technique. So , still want to hold off having that book? If I were being you I will go to the e-
book store hurriedly.

Harold Karr:

Reading a e-book make you to get more knowledge as a result. You can take knowledge and information
from a book. Book is composed or printed or outlined from each source in which filled update of news.
Within this modern era like today, many ways to get information are available for an individual. From media
social such as newspaper, magazines, science guide, encyclopedia, reference book, story and comic. You can
add your understanding by that book. Do you want to spend your spare time to spread out your book? Or just
searching for the The gm/ID Methodology, a sizing tool for low-voltage analog CMOS Circuits: The semi-
empirical and compact model approaches (Analog Circuits and Signal Processing) when you needed it?
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