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This book “Low Power Digital CMOS Design” by Anantha P. Chandrakasan and 
Robert W. Brodersen is a good book to start with the subject “Low Power 
Design”. It provides a deep understanding of different low power methodologies.  
 
Chapter 1 of the book is just and introductory chapter explaining why low power 
is much of a concern today. The obsession of increasing the clock rate for 
microprocessors without regard to the power dissipation has resulted in single 
chip power levels in excess of 30W. Studies have shown that personal 
computers in U.S. use $2 billion dollars of electricity, indirectly produce as much 
CO2 as 5 million cars, and account for 5% of commercial electricity consumption 
(upto year 1995, it was predicted to be 10% by the year 2000). These compelling 
economic and environmental reasons alone have resulted in the requirement for 
“green computers”.  
 
Chapter 2 treats the most important theoretical limits of power dissipation 
associated with each level of the design hierarchy, which can be codified as 1) 
fundamental, 2) material, 3) device, 4) circuit, 5) system. At each level theoretical 
and practical limits are considered. Theoretical limits are constrained by the laws 
of physics and by technological invention whereas practical limits together with 
these, also takes manufacturing costs and markets into account.  
 
Chapter 3 gives a detailed explanation of the four different components of power: 
switching (dynamic), short circuit, leakage and static. Being an older edition it 
says that dynamic power contributes to about 90% of total power consumption 
making it a primary target for primary reduction. But now with the shrink in the 
feature size the leakage power has also become a major concern.  
 
Chapter 4 through 7 provides the background to understand various power 
minimization techniques.  
 
Since power is proportional to the square of the supply voltage, lowering the 
supply voltage VDD is the key to power reduction. Lowering VDD however 
comes at the cost of increased circuit delays and therefore lower functional 
throughput. Chapter 4 presents various approaches to scaling the power supply 
voltage without loss in the throughput. 
 
Chapter 5 illustrates enhancements to overall system runtime that can be 
achieved through DC-DC conversion. Several monolithic CMOS DC-DC 
converter topologies are introduced and their relative merits are discussed. 
Various techniques are presented to maximize the efficiency and minimize the 



size of DC-DC converters for low supply voltages and low current levels. It also 
focuses on design issues at the power system level for applications in which a 
number of DC voltages must be supported from a single voltage source.  
 
Chapter 6 explains adiabatic switching method to reduce dynamic component of 
the power. When the three main factors of dynamic power dissipation: switching 
frequency, driven capacitance or the supply voltage cannot be further reduced 
adiabatic switching method is used to reduce power.  
 
Chapter 7 discusses an approach to reduce the switching activity to the minimal 
level required to perform the computation for the low power design. This chapter 
describes the ways to minimize the capacitance at all the levels of the design 
including algorithms, architectures, logic design, circuit design, and physical 
design to reduce power since energy is only consumed when capacitance is 
being switched.  
 
The focus of chapter 8 is on automatically finding computational structures that 
result in the lowest power consumption for DSP applications that have a specific 
throughput constraint given a high-level algorithmic specification. The chapter 
also addresses some key problems in the automated design of low-power 
systems. 
 
Chapter 9 gives a system design example of a portable multimedia terminal. This 
chapter focuses on the processing between this wireless modem and the 
terminal I/O devices with emphasis on how this processing can be realized with 
minimal power consumption.  
 
Chapter 10 describes approaches for low power programmable computation. 
Two key architectural approaches for energy efficient programmable computation 
are described in the chapter: predictive shut down and concurrency driven supply 
voltage reduction approaches.  
 
The strengths of this book are that it explains all the fundamentals of the power 
and various basic low power techniques in a very elaborative way and with very 
detailed explanation and reasoning.  
 
The weakness of this book is that because it is a 10 year old edition some new 
techniques haven’t been incorporated in the book and some numbers and results 
are not matching the present levels. But apart from that it is a good presentable 
book and can be considered for the text book of the “Low Power Design” course.           

 


