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ABSTRACT 

This thesis is concerned on Field Programmable Gate Array (FPGA) design for 

control implementations of the Single Phase Matrix Converter (SPMC) operating as 

a Boost Inverter. The main attribute of the boost inverter topology is the fact that it 

generates an ac output voltage larger than the dc input voltage depending on the 

instantaneous duty cycle. The Single Phase Matrix Converter (SPMC) power circuit 

uses the Insulated Gate Bipolar Transistor (IGBTs) as power switching devices. The 

Sinusoidal Pulse Width Modulation (SPWM) technique is used to synthesize the 

output voltage. XILINX Field Programmable Gate Array (FPGA) was used as a 

digital controller of the converter. The selected simulation results are presented to 

verify the proposed operation of boost inverter. 
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CHAPTER 1 

INTRODUCTION 

1.0 BACKGROUND OF STUDY 

Power electronics refers to control and conversion of electrical power by power 

semiconductor devices where in these devices operate as switches. Power electronics 

systems are found in virtually every electronic device. Power electronics is the 

applications of solid-state electronics for the control and conversion of electric 

power. The objective of power electronics is to improve the quality and utilization of 

electrical power based on the switching of power semiconductor devices such as 

diodes, thyristors and transistors. Power electronic converters can be found whenever 

there is needs to modify the form of electrical energy such as modify its voltage, 

current, or frequency. The power range of these converters is from some miliwatts 

(such in a mobile phone) to hundreds of megawatts (such in a High Voltage Direct 

Current transmission system). With "classical" electronics, electrical currents and 

voltage are used to carry information, whereas with power electronics, they carry 

power. Thus, the main metric of power electronics becomes the efficiency. The 

power conversion systems can be classified according to the type of the input and 

output power such as AC to DC (rectifier), DC to AC (inverter), DC to DC (chopper) 

and AC to AC conversion. 

This thesis is a research on boost inverter operation based on single phase matrix 

converter (SPMC) where Insulated Gate Bipolar Transistor (IGBT) was chooses as 

power switching device. The Matrix Converter (MC) is a modern and advanced 

power conversion topology which offers many advantages over traditional topologies 

such as fully controllable and has ability to regenerate energy back. Previous studies 
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