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Abstract -This paper is concerned on PIC implementation of
design for control the Single Phase Matrix Converter (SPMC)
operates as inverter. The SPWM technique was used to synthesize
the output. Safe commutatioD strategy was implemented to avoid
voltage spikes due to inductive load. The Insulated Gate Bipolar
Transistor act as a power switching devices in the SPMC
implementation.
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I. INTRODUCTION

Inverter converts a DC input into an AC output statically
with output waveforms ideally sinusoidal. Single-phase voltage
source inverters are widely used for example in standby power

supplies, variable speed AC motor drive and shunt active power
filter applications for energy transformation [1,2], where
bidirectional operation is required. In such applications full
control is limited to unidirectional operation.

The Matrix Converter (MC) is an advanced circuit topology
that offers many advantages such as the ability to regenerate
energy back to the utility, sinusoidal input and output current
and a controllable input current displacement factor [3]. It has
the potential of affording an "all silicon" solution for AC-AC
conversion, removing the need for reactive energy storage

components used in conventional rectifier-inverter based
systems.

The topology was first proposed by Gyugyi [4] in 1976.
Previous published studies mainly dealt with three-phase circuit
topologies [5]. The Single-phase matrix converter (SPMC) was

first realized by Zuckerberger [6]. It has been shown that the
SPMC could be used to operate as a direct AC-AC single-phase
converter [7], DC chopper [8], rectifier [9] & inverter [10]. MC

in the three-phase variant is widely researched whilst the Single

Phase Matrix Converter (SPMC) has had very little attention
whilst offering the possibility ofa very wide application.

This paper will discuss the design and development of a
pulse-width modulation (PWM) generator suitable for Single
Phase Matrix Converter (SPMC) operating as an inverter. It is
based on the Peripheral Interphase Controller (PIC) with IGBTs

as the power switching device. The output voltage is synthesized
using Sinusoidal Pulse Width Modulation (SPWM). The
proposed design enables the modulation index and the switching
frequency to be changed. Results are provided to demonstrate
successful.

II. SINGLE PHASE MATRIX CONVERTER (SPMC)

The single phase matrix converter operation use four bi

directional switches that capable to block reverse voltage and
conducting current in both directions as shown in figure I [11].

The diodes provide reverse blocking capabilities to switch
module. The IGBT has the capabilities of high switching
capabilities and also high current carrying capabilities that are
suitable for high power application.
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Fig I: SPMC Inverter
















