SINGLE PHASE AC-DC MATRIX CONVERTER
USING PIC

This thesis is presented in partial fulfillment for the award of the Bachelor of
Electrical Engineering (Hons.)
UNIVERSITI TEKNOLOGI MARA
MALAYSIA

]

NOR AZLIN BINTI MOHD ZAKI
Faculty of Electrical Engineering
UNIVERSITI TEKNOLOGI MARA

40450 Shah Alam
Selangor Darul Ehsan




ACKNOWLEDGMENT

In the name of Allah, the Most Gracious, Most Merciful and Most Beneficent, | pray for
the blessings endowed upon me and provide me perseverance and patience throughout

the period of my research and the preparation of my project.

With this opportunity, | would like to express my specia gratitude and appreciation to
my project advisor, En Mustafar Kamal Bin Hamzah for his invaluable suggestion,
guidance and advice for the completion of this project. Thanks for his friendship making
me pleasant and easy to deal with him.

| would also like to express my most sincere and deepest gratitude to Dr. Ahmad Maliki
Omar for helping and allowing the use of some of his develop circuits. | would also like
to thank to postgraduate students En Zahiruddin, En Khairul, Cik Siti Zaliha and Cik
Fatimah Rusbiahty from Power Electronic group for making ideas and supports in
completing my project.

Last but not least, my specia thanks to my colleagues, Shaharaida, Rahayu, Norrahimah
and Shahida for the valuable help, support and motivation given to complete this project.
Most of al to my beloved family, especially my father, Mohd Zaki Bin Mansor and
mother, , Who are dearest person in my life and greatest

source of ingpiration, thank you for the endless love and encouragement they had given.

Nor AzZlin Bind Mohd Zaki,

Faculty of Electrical Engineering,

Universal Teknologi MARA (UiTM),

40450 Shah Alam, SELANGOR DARUL EHSAN.



ABSTRACT

This thes's presents the implementation of single-phase matrix converter (SPMC) as an
AC-DC converter. A Peripherd Interface Controller (PIC) was usad at the heart of the
control dectronics to synthesize the required output.

The multiple-PWM technique was used to synthesize the output. A smulation modd was
developed usng PSpice technique prior to practica redization.

Basic load represented by R are used for practical redizations. Resstive load was used to
reduce the complexities of the circuit. Further investigations were carried-out on the use
of RL circuit.
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CHAPTER 1

INTRODUCTION

Power Electronics

Power dectronics may define as the applications of solid-state ectronics for the
control and converson of eectric power. Power eectronics are based primarily
on the switching of the power semiconductor devices. With the development of
power semiconductor technology, the power-handling capabilities and the
switching speed of the power devices have improved tremendoudy. The
development of microprocessors and microcomputer technology has in recent
years greetly influence in control and synthesis on the output to the various power
electronic converters.

Power dectronic has applications that span the whole fidd of dectrical power
systems, with the power range of applications extending from a fev VA/Wts to
severd MVA/MW. The main task of power eectronics is to control and convert
electricd energy from one fom to another. The four main forms of converson
are-

I. DC-to-AC Converson (Inverter)
il.  AC-to-DC Converson (Rectifier)
iii.  DC-to-DC Converson (Chopper)
iv.  AC-to-AC Converson (Cycloconverter)

Basic Theory of Matrix Converter

Matrix converter is an advanced circuit topology where it's capable of converting
AC/AC, AC/DC, DC/AC, and DC/DC. Matrix converter has been developed





