TABLE OF CONTENTS

Diodes and the pn Junction (105 pp)
The Bipolar Junction Transistor (102 pp)
The CMOS Field-Effect Transistor (104 pp)

1
2
3
4 Building Blocks for Analog Integrated Circuits (129 pp)
5 Analog Integrated Circuits (86 pp)

6 Frequency and Time Responses (113 pp)

7

Sergio Franco Feedback, Stability, and Noise (130 pp)

ANALOG CIRCUIT DESIGN — DISCRETE AND INTEGRATED

Sergio Franco
San Francisco State University

The McGraw-Hill Companies — Learning Solutions, 2011
ISBN 978-0-07-340894-1

The book can be ordered from McGraw-Hill or Amazon:

http://mhprofessional.com/mhhe_product.php?isbn=0073408948
http://www.amazon.com/Analog-Circuit-Design-Discrete-Integrated/dp/0073408948/ref=sr 1 2?s=books&ie=UTF8&qid=1325301161&sr=1-2

This textbook (769 pages) is intended for EE majors envisioning industrial careers in analog electronics. It
draws from the author’s teaching experience at San Francisco State University, where over the years he has
contributed to the formation of hundreds of students now gainfully employed in Silicon Valley as analog IC
designers, product/process/reliability engineers, test/test-development engineers, and analog applications/
marketing engineers — positions that are in ongoing demand.

The book covers both bipolar and CMOS technologies as nowadays a typical industrial milieu requires that
an analog engineer be conversant in both. The book also covers semiconductor principles in sufficient
depth to meet the basic needs of the practicing engineer. Every analog function is inextricably rooted on a
physical phenomenon, so especially analog IC designers and product/process/reliability engineers need to
be conversant with the physics of semiconductors.

The first three chapters establish electronics foundations via the more traditional and pedagogically sound
approach of discrete design. As such, they form the basis of a first course in Electronics, but are useful also
to test and applications engineers, who often need to design ad-hoc ancillary circuitry of the discrete type.

The remaining four chapters offer a fully integrated design approach, with bipolar and CMOS technologies
being covered side by side. These chapters form the basis of a senior/graduate course in Analog IC Design.
They are intended for IC designers but also for all other categories of engineers involved in fabrication,
test, and applications. Application engineers, by far the largest group, need a working familiarity both with
the technology (in order to make educated selections), and with an IC’s inner functioning (in order to
optimize its application). The book’s aim is to promote a balance between the ability to design on chip and
the ability to design on board.

Written by an enthusiastic circuit practitioner, the book places great emphasis on developing intuition and
physical insight. The numerous examples and problems have been carefully thought out to promote
problem solving methodologies of the type engineers apply daily on the job. SPICE is used extensively



both as an integral in-text pedagogical aid and as a verification tool for the examples and problems.

Each chapter provides a fairly comprehensive coverage of its title subject, so chapters are of necessity long
(typically >100 pages each). Analog Circuit Design complements the author’s other textbook, Design with
Operational Amplifiers and Analog Integrated Circuits, also by McGraw-Hill. Whereas the former focuses
on the inner workings of analog ICs (design of analog ICs), the latter focuses on applications (design with
analog ICs). For maximum effectiveness, an analog engineer must be proficient in both: specifically, an IC
designer or test engineer needs to be conversant with the range of applications for which the IC under
design is intended; conversely, an applications or marketing engineer needs to be conversant with the inner
workings in order to select the optimal device for a given application. An instructor who elects to cover a
mixture of analog design and analog applications can create a custom textbook by combining suitable
chapters from the two individual textbooks.
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