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Abstract: The switching converter generates serious electromagnetic interference (EMI), which
impairs other devices performance and harms human being's health. As a way of chaos tech-
nique, chaotic modulation has been developed to suppress EMI of the switching converter by
dispersing the energy info a wide frequency band and smoothing the peaks of the EMI spec-
trum. Unlike the well-studied chaotic frequency modulation, the chaotic duty modulation is con-
cemed in this dissertation, which is just fo change the duty of the fransistor driving-pulse while
maintains the fixed swifching frequency. Chaotic duty modulation is realized by appending an
external chaotic signal to the existing PWWM module of the switching converter, which is practi-
cable without the loss of the generality. It is thus verified that this proposal of using chaotic duty
modulation in switching converters for EMI suppression is feasible and lays a foundation for in-
dustrial applications.
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Abstract

A switching power supply, namely switching converter, which is characterized by high
efficiency, small volume and light weight, has developed rapidly in recent years and has
been gradually deployed instead of linear power supplies in electronic and electrical do-
mains. The switching power supply makes use of the pulse-width modulation (PWM)
technology to control the nonlinear components, so that they have a switching action of
high frequency, resulting in high change rates of voltage and current. Consequently, the
switching converter generates serious electromagnetic interference (EMI), which impairs
other devices’ performance and harms human being’s health. Hence, suppressing EMI has
become a common concern in the design and the application of switching converters.
Traditionally, EMI is dealt by filtering or shielding, or both. Filtering aims to reduce the
conducted EMI by adding the filters to the system. In practice, multiple filters should
be employed in a switching converter because a single filter is restricted by its narrow
frequency band. Shielding aims to block the converter from emitting or receiving the
radiated EMI with barriers made of conductive material. These traditional filtering and
shielding techniques have the disadvantages in weight, size and cost, and their engineering
applications depend on the experience of engineers. Additionally, it has been found that
soft switching technique can be used to reduce EMI. However, it needs an auxiliary control
module to guarantee zero voltage or zero current during the transformational period of
transistors, resulting in a complicated design. Hence, using chaos in switching converters
has become new preferable technique to tackle the EMI problems due to the pseudo-random
and continuous spectrum characteristics of chaos.

As a way of chaos technique, chaotic modulation has been developed to suppress EMI of
the switching converter by dispersing the energy into a wide frequency band and smoothing
the peaks of the EMI spectrum. It is well known that the effectiveness of EMI suppression
is related to chaotic signals used for chaotic modulation. From this study, it is further
found that the central frequency of a chaotic signal, corresponding to the largest peak of
its frequency spectrum, should be close to a half of the switching frequency of a power
supply to reach optimal EMI suppression.

Unlike the well-studied chaotic frequency modulation, the chaotic duty modulation is con-
cerned in this dissertation, which is just to change the duty of the transistor driving-pulse
while maintains the fixed switching frequency. Chaotic duty modulation is realized by ap-
pending an external chaotic signal to the existing PWM module of the switching converter,
which is practicable without the loss of the generality.

It is followed with a qualitative verification of the stability of power supplies under chaotic
duty modulation via the classic control theory, and practically, the useful life through the
failure model and critical components, which is also ensured under chaotic duty modula-
tion. It is thus verified that this proposal of using chaotic duty modulation in switching
converters for EMI suppression is feasible and lays a foundation for industrial applications.
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