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ABSTRACT 
 
This thesis presents a development of high voltage dc converter using AMPWM 
switching pattern considering harmonics reduction. The digital controller is 
developed using Complex Programmable Logic Devices (CPLD). The proposed 
system utilizes a single-phase AC input supply. The power switching devices in the 
controlled bridge are controlled by the Alternate Multiple-pulse Pulse Width 
Modulation (AMPWM) switching pattern that will minimize the low order 
harmonics presence on the AC side of the converter. Five types of PWM patterns 
were analyzed and compared to determine the patterns that produce high voltage gain 
and good power quality aspect i.e. less low order harmonic in the input supply 
current using PSpice. From the simulation results obtained, the best switching pattern 
is selected and implemented in the Xilinx Complex Programmable Logic Devices 
(CPLD) chip. A high frequency transformer with 1:1 ratio is used in the design to 
provide galvanic isolation for better circuit performance and protection. The 
optimum operation of transformer core in four quadrant of B-H curve is also 
considered in the proposed converter topology. A laboratory prototype of the 
converter has been developed and tested. Experimental results were compared with 
respect to the simulation results to illustrate the effectiveness of the proposed 
technique. 
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CHAPTER 1 
 

INTRODUCTION 
 

 
1.0 Introduction 

The field of power electronics has gone through rapid technological advancement in 

the last four decades. Its applications are expanding in industrial, commercial, 

residential and military environments. The important benefits of incorporating power 

electronic systems into many engineering applications are energy conservation and 

reduced operating cost. There are several striking features of power electronics, the 

foremost among them being the extensive use of inductors and capacitors as 

intermittent energy storage. In many applications of power electronics, an inductor 

may carry a high current at a high frequency. The capacitors are also stressed where 

they usually operate at high frequency with current surges passing through them 

periodically. These factors have made power electronics an exciting and challenging 

field in which the scope of the applications is growing at a fast pace. Unfortunately, 

the widespread use of power electronics is now one of the sources of the increasing 

electrical pollutions (a form of harmonics or electromagnetic noises) [1]-[5]. These 

devices cause distortion and fluctuating current that can disturb not only other 

utilities indirectly connected to the polluting device, but also the device itself. They 

also generate high-frequency conducted and radiated noise due to the sharp edges of 

the waveform characteristics of the switching power processors employed in them. 

The miniaturization of power converters to reduce the total cost i.e. by higher 

switching frequencies and high density packaging increases the importance of noise 

problems. 

 

Like many engineering areas in the real world, all power electronic devices suffer 

from both internal and external disturbances. The growing applications of power 

electronics demand better performance, high functionality, and more reliable 

solutions, therefore taking the noise problem into account has become critically 

important. Most of the past works in power electronics have used a deterministic 
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