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Abstract—This paper presents a single phase matrix converter 
topology (SPMC) as a DC chopper (DC-DC) controlled using 
Xilinx Field Programmable Gate Array (FPGA). Insulated Gate 
Bipolar Transistor (IGBT) was used for its power circuits, with 
Xilinx FPGA at heart of its digital control implementations. Pulse 
Width Modulation (PWM) technique was used to calculate the 
switch duty ratio to synthesize the DC output. Computer 
simulation model was developed using MATLAB/Simulink 
(MLS) to study the basic behavior. Safe commutation strategies 
were developed through an arrangement of commutation 
switches that allows dead time to avoid voltage spikes due to 
inductive load. Experimental Test-Rig was constructed to verify 
the operation. Selected simulation and experimental results are 
presented to verify proposed operation. 
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I. INTRODUCTION 

A chopper circuit is used to refer to numerous types of 
electronic switching devices and circuits. The term has 
become somewhat ill-defined, and as a result is much less 
used nowadays than it was perhaps 30 or more years ago[21. 
Usually, a chopper is an electronic switch that is used to 
interrupt one signal under the control of another. Few example 
of chopper application such: 

• Switched mode power supplies, including DC to DC 
converters. 

• Speed controllers for DC motors 
• Class D Electronic amplifiers 
• Switched capacitor filters 
• Variable Frequency Driver 

Choppers are widely used for traction motor control in 
electric automobiles and other electric transportation system. 
In those applications, control of DC motor's speed is required 

where the supply is DC or an AC voltage that has been 
rectified. Other applications of DC chopper also include high-
current DC applications in industries which have many 
operational benefits over conventional diode or thyristor'1. 

The Matrix Converter (MC) is a modern and advanced 
power conversion topology which was first introduced by 
Gyugyi (1976) [1]. It offers possible "all silicon" solutions, 
unrestricted switch control, minimal and removing the need 
for reactive device use in conventional converter system [2]. 
Therefore the size of the converter can be reduced since there 
are no large reactive components for energy storage [3]. It has 
possibility of greater power density due to the absence of a DC 
link [4] in direct AC conversion. 

Besides, matrix converter is able to operate in the all four 
quadrants operation. These features make the matrix converter 
a suitable alternative to the traditional DC chopper. This 
matrix converter present future potential and become 
emerging research topic. Previous studies are focused on 
Three-Phase Matrix Converter (TPMC) topologies which the 
concepts were first introduced by Alesina and Venturini in 
1980 [3,6]. They represent the circuit as matrix of bi­
directional power switches. It is a force commutated converter 
which uses an array of controlled bidirectional switches as the 
main power elements to create a variable output voltage 
system with unrestricted frequency. 

The SPMC topology although offering very wide 
application but has very little attention. The SPMC was first 
proposed by Abdullah Khoei et al [7] without relating to 
matrix converter and any operation details. It was first 
described as a single phase matrix converter and realized by 
Zuckerberger et al [8] in 1997 using MOSFETs as switching 
device. Other SPMC studies include works on DC-AC 
(Inverter) by Hosseini et al. [9] in 2001, AC-AC by Saiful et 
al. [10] in 2002 and DC-DC conversion by Siti Zaliha Mohd 
Noor[ll] in2005. 


