
Preface

It is with pride and a sense of accomplishment that I am presenting this book to the
power electronics community of the world. Unlike my previous books, this one can
be considered unique. As you know, power electronics and variable frequency drives
are fast-growing multidisciplinary fields in electrical engineering, and it is practically
impossible for one individual specialist to write a book covering the entire area.
Therefore, I have identified the key specialists in the field and invited them to con-
tribute a chapter in their respective areas of expertise. In fact, the chapters in this
book are modified and expanded versions of papers contributed to the special issue
of the Proceedings of the IEEE published in August 1994.

We are indeed proud to be members of the power electronics profession. I
myself have seen this field grow inch by inch like a gigantic tree, with the evolution
from thyristors to transistors to DC drives to microprocessors to advanced conver-
ters to AC drives to sensorless control and estimation to Al-based control and more.
In my own lifetime, I am proud to have seen modern power electronics technology
take root, grow into a blossomed tree, and receive wide acceptance in the market-
place. In the twenty-first century, we will watch with greater pride the large impact of
power electronics on industrial automation, transportation, utility systems, energy
conservation, and environmental pollution control in a broader perspective. We are
on the verge of completing 100 years in the evolution of power electronics, which
originally started as industrial electronics. We wish it had been born another hun-
dred years ago so that we could experience its full maturity and applications.



XVI Preface

Let me now give you a broad historical perspective. As you know, the history of
industrial civilization in the world started around 200 years ago with the invention of
the steam engine by James Watt of Scotland in 1785. It was the beginning of an
industrial renaissance, when muscle power was gradually being replaced by mechan-
ical power. The advent of the internal combustion engine in the late nineteenth
century gave further momentum to this trend. Around the same time (1888),
Nickola Tesla invented the commercial induction motor. The DC and synchronous
machines were introduced with a few years time lead and lag, respectively. The
introduction of electrical machines along with commercial availability of electrical
power started the new electrical age. Then, in 1948, the invention of the transistor by
Bardeen, Brattain, and Shockley marked the start of the modern electronics age.
Gradually, the technologies of solid-state power electronics, computers, robotics,
communication, and the like were born. Solid-state power electronics is often con-
sidered to have brought in the second electronic revolution. Interestingly, power
electronics blends the technologies brought in by the mechanical age, electrical
age, and electronics age. It is truly an interdisciplinary technology.

While we are on the verge of the twenty-first century industrial revolution and
human society is at its peak of glory to reap all the fruits of modern science and
technology, we need to realize that behind this glamour and affluence, there is the
dark side of suffering humanity. It is ironic that out of the 5.5 billion people on
earth, more than 85% suffer immensely from poverty, starvation, and disease. How
can we say that the world is a happy and healthy place when a handful of people live
in affluence yet the majority suffer so much? The resources of mother earth appear to
be abundant, particularly when using modern science and technology, and can com-
fortably support all the people for a healthy living. I appeal to the whole power
electronics community to come forward with courage to pay back selflessly, and with
kindness, sympathy, compassion, and love, the society to which we owe so much for
the success of our ambitious careers. Let us unite under the banner of Power
Electronics for Universal Brotherhood to fulfill this sacred mission.

Let me now give you a broad perspective of the book. The book can be con-
sidered as a state-of-the-art review of the interdisciplinary field of power electronics
and variable frequency drives that encompasses power semiconductor devices, elec-
trical machines, converter circuits, pulse width modulation techniques, AC machine
drives, simulation techniques, estimation and identification, microprocessors, and
artificial intelligence techniques. Our goal is to make the book a guiding star of
technology that should be on the shelf of every engineer in this field. It has been
assumed that the readers have basic knowledge in power electronics and variable
frequency drives.

The "Introduction to Power Electronics and Variable Frequency Drives," con-
tributed by me, gives a fast-running portrait of the whole technology and, in a sense,
acts as the cementing bond for all the chapters. I have made no attempt to discuss
any fundamentals. In fact, considering the scope of this book, fundamentals have
hardly been dealt with in the chapters.

Chapter 1, "Power Semiconductor Devices for Adjustable Speed Drives," by
Baliga, gives a review of power MOSFETs, IGBTs, MOS-controlled thyristors,
power rectifiers, and smart power control chips particularly related to drives appli-


