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In all chaos there is a cosmos, in all disorder a secret order, in all caprice a fixed law.

—Carl Gustav Jung (1875-1961)"

1.1 INTRODUCTION TO POWER ELECTRONICS

Most branches of electronics are concerned with processing information or signals; in
contrast, power electronics deals with the processing of electrical energy. Power con-
verters do not have an end of their own, but are always an intermediary between an
energy producer and an energy consumer. The field is one of growing importance: it
is estimated that during the twenty-first century, 90% of the electrical energy gener-
ated in developed countries will be processed by power electronics before its final
consumption.
Power electronics is a ““green” technology, with three main aims:

® To convert electrical energy from one form to another, facilitating its regulation
and control

® To achieve high conversion efficiency and therefore low waste heat

e To minimize the mass of power converters and the equipment (such as motors)
that they drive.

Unlike other areas of analog electronics, power electronics uses semiconductor
devices as switches. Since electrical power supplies can be either dc or ac, there are
four basic types of power converter: ac/dc converters, dc/ac converters, dc/dc con-
verters, and ac/ac converters. Here ac typically refers to nominally sinusoidal vol-
tage waveforms, while dc refers to nominally constant voltage waveforms. Small
deviations from nominal are tolerable. An ac/dc converter (which has an ac
power source and a dc load) is also called a rectifier, and a dc/ac converter is
called an inverter.
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