Preface

I started my Industry career in year 2000 in the field of Chip Design. My work
involved lot of research that gave me opportunity to write technical papers, partici-
pate in various conferences and share practical experiences. During this journey
I got lot of positive feedback on my publications. Readers have often asked me forc-
ing me to think if I should write a book compiling all the practical experiences. The
book’s aim is to highlight all the complex issues, tasks and skills that must be mas-
tered by an IP designer to design an optimized and robust digital circuit to solve a
problem. The techniques and methodologies prescribed in the book, if properly
employed, can significantly reduce the time it takes to convert initial ideas and con-
cepts into right-first-time silicon.

The book is intended for a wide audience. Though it may be used in an under-
graduate or graduate course, book is mainly intended for those in semiconductor
industries who are directly involved with chip design and requires deeper understand
of the subject.

This book is distinguished from others by its primary focus on real problems rather
than theoretical concepts with its emphasis on design techniques across various
aspects of chip-design.

The book covers aspects of chip design in a consistent way, starting with basic
concepts in Chap. 1 and gradually increasing the depth to reach advanced concepts,
such as EMC design techniques or sophisticated low power techniques like DVFS
(Dynamic Voltage and Frequency scaling).

Chapter 1 covers “metastability” to help user understand more clearly the issues
related to metastability, how it can be quantified and necessary techniques to mini-
mize its effort.

Chapter 2 covers general set of recommendations around “clocks and resets”
intended for use by designers while designing a block or Intellectual Property (IP).
The guidelines are independent of any CAD tool or silicon process and are appli-
cable to any ASIC designs.
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Chapter 3 goes beyond synchronous clock designs and covers asynchronous clocks
or “handling multiple clocks” in design, problems faced and solutions in order to get
a robust designs that works on multiple clocks.

Chapter 4 covers all about “Clock Dividers” that a typical SoC may require gener-
ating number of phase related clocks. Apart from synchronous division where
required clocks are generated by dividing the master clock by a power of two,
chapter also covers odd division (Divide by 3, 5 etc.) as well as non-integer dividers
(Divide by 1.5, 2.5 etc.).

Chapter 5 covers all about “Low Power Design techniques”. In recent times, power
consumption has become a significant design constraint with shrinking technology
as well as to meet power targets for energy efficient applications. This Chapter
describes various design methodologies and techniques at various levels of design
abstraction to reduce dynamic and as well as static power consumption.

Chapter 6 covers the concept of “Pipelining”, the way it applies to processor design to
increase the throughput in terms of calculations per clock cycle. The chapter extends
the scope of pipelining beyond microprocessor to cover typical circuits so as to
increase performance.

Chapter 7 covers “Endianess issues” in design that may include several third-party IPs
with different Endianess and the way it can be handled in the design in an optimal way.

Chapter 8 covers several hardware as well as software “Deboucing Techniques” to
eliminate unwanted noise or glitch in the circuit caused by an external input (usually
some kind of switch).

Chapter 9 covers deep details on EMC/EMI issues, the way it applies to digital cir-
cuits and design guidelines that can be followed at various level of abstraction for
“better EMC performance”.

Theoretical part has been intentionally kept to the minimum that is essentially
required to understand the subject. The guidelines explained across various chapters
are independent of any CAD tool or silicon process and are applicable to any ASIC
designs and can help designers to plan and to execute a successful System on Chip
(SoC) with a well-structured and synthesizable RTL code.

There are few chapters that include Verilog Hardware Description Language
(HDL) code for beginner’s who are learning digital circuits, however the same can be
skipped by more advanced engineers who are already exposed to the fundamentals.

Some of the more advanced chapters like “Design Guidelines for EMC perfor-
mance” have been thoroughly researched and have taken months to write in a way
to make topics more relevant to digital designers.

Every possible effort was made to make the book self-contained. Any feedback/com-
ments are welcome on this aspect or any other related aspects. Comments can be sent to
me at the following mails: mohit.arora@me.com or mohit.arora@freescale.com.

Faridabad, India Mohit Arora
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