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Preface

Low-Power High-Level Synthesis for Nanoscale CMOS Circuits shows very-large-
scale integration (VLSI) researchers and engineers how to minimize the different
types of power consumption of digital circuits. This text provides the fundamen-
tals of high-level (also called behavioral- or architectural-level) synthesis of digital
circuits. In addition, this text provides adequate knowledge in the design of low-
power CMOS circuits. Students will acquire a sufficient understanding of the differ-
ent methodologies of power reduction while taking into account process variations
during characterization and modeling.

This self-contained text is directed to nanoscale VLSI design engineers, graduate
students in electrical engineering and computer scientists who are about to start their
research in high-level VLSI design. It is also an important comprehensive source
for microelectronics engineers who would like to understand the different aspects
of power reduction. The text assumes basic knowledge of algorithms and familiarity
with digital circuit design. Since the research focus in this field is continually pro-
gressing, students will acquire sufficient knowledge after studying this book so as
to be able to understand more specialized literature on their own. Each chapter has
simple relevant examples for a better grasp of the principles presented. Several algo-
rithms are given to provide a better understanding of the underlying concepts. How-
ever, the goal of this book is to train the students to develop algorithms rationally.

The text provides a sufficient amount of fundamentals to become familiar with
the terminology of the field. The main objective is to achieve in-depth knowledge
in a few topics instead of a shallow, broader presentation. The purpose and objec-
tive of low-power high-level synthesis is explained in Chapter 1. The initial chap-
ters deal with the basics of high-level synthesis (Chapter 2), power (Chapter 3) and
power estimation (Chapter 4). In subsequent parts of the text, a detailed discus-
sion of methodologies for the reduction of different types of power is presented:
power reduction in Chapter 5, energy or average power reduction in Chapter 6, peak
power reduction in Chapter 7 and transient power reduction in Chapter 8. As the di-
mensions of CMOS devices decrease to nanometer scale to adhere to Moore’s law,
different leakage mechanisms are observed. Different schemes to minimize various
forms of leakage in ICs are presented in Chapter 9.

S.P. Mohanty
Denton, TX

USA
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