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Abstract: - This paper proposed a boost rectifier using single 
phase matrix converter topology. A new boost rectifier is 
presented that could synthesize a greater DC output voltage 
from a given AC supply voltage. Basic operation on single­
phase matrix converter which implement as boost operation 
is outlined. Safe commutation strategy was developed to 
avoid voltage spikes due to inductive load. The Pulse Width 
Modulation (PWM) technique is used to synthesize the 
output voltage. 
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l. lNIRODUCTION

Classical rectifier normally uses bridge-diode 
without affording any control function and is unidirectional 
in nature. Bidirectional operation is also possible with the 
inclusion of anti-parallel switch in H-bridge topology but is 
not fully controllable. Development of advanced power 
semiconductor devices, increased usage of power switching 
circuits and other power electronic applications are 
becoming a common place within modem commercial and 
industrial environment particularly in applications for AC­
DC conversions. 

The Single-phase matrix converter (SPMC) was first 
realized by Zuckerberger in 1997 [4] with other works on 
AC-AC [5], DC-DC [6] and some works on AC-DC [l, 2] 
conversion. This topology consists of a matrix of input and 
output lines with four bidirectional switches connecting the 
single-phase input to the single-phase output at the 
intersections. Each of the individual switch is capable of 
conducting current in both directions, whilst at the same 
time capable of blocking voltage [1,2,5 & 6]. 

Alternative topologies such as matrix converters (MC) 
present future potential and are an emerging research topic. 
It offers an "all silicon" solution for AC-AC conversion, 
removing the need for reactive energy storage components 
used in conventional rectifier-inverter based system. The key 
element in a matrix converter is the fully controlled four­
quadrant bidirectional switch, which allows high frequency 
operation. Previous works are based on three-phase circuit 
topologies; with single-phase matrix converter (SPMC) 
emerging with works on AC-AC, DC-DC, DC-AC 
conversion and more recently the AC-DC rectifier [l, 2]. 
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In this paper the basic SPMC topology is implemented as 
controlled rectifier operation. Insulated gate Bipolar transistor 
(IGBT) are used as the main power switching device. Simple 
resistive load will initially be used. Subsequently the input side 
will be provided with an inductance that is used for boost 
rectifier operation. Commutation problems that lead to 
switching spikes are also discussed with proposed safe­
commutation algorithm implemented. A simple 'on-off' control 
with variations in duty cycle will be presented. Previous 
commutation strategies are evaluated to take into account, with 
modifications to suit. Pulse Width Modulation (PWM) 
technique is used to synthesize the output waveform. 
Simulation model of SPMC as rectifier developed using 
MATLAB/SIMULINK (MLS) software to study the behaviour 
of the proposed technique. 

II. BOOST TOPOLOGY

Boost converters are widely used for electronic power 
supplies, in which the desired output voltage is high compared to 
a typical ac input voltage level; i.e v out � v in. Generally, a 
single-inductor, single-switch boost converter topology and its 
variations exhibits satisfactory performance in the majority of 
applications. In conventional topology, the power switching 
device and load are grounded as shown in Fig. 1. where the 
operation are divided into two modes; mode one for the switch is 
tum 'on' and mode two for the switch is tum 'off' and can be 
summarized as; 
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Fig 1: Main Circuit Diagram of Boost Converter 
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Fig. 2: Ideal Waveform of Boost Converter 
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VIII. Discussion

From this Fig. 1 S, there is a significant change occurred 
on the graph when there are changes to the voltage and 
m.. This occurs because the voltage is directly 
proportional to m •. Refer to Fig. 18, the voltage peak is 
116V. While the voltage peak in Fig. 2 2, is 14.9 953V. 
This shows that the SPMC is better than SPCR. SPMC 
is due to the higher voltage peak of the voltage peak in 
the SPCR.

From this Fig. 16, there is a significant change occurred 
on the graph when there are changes to the TI-ID and 
ma. This occurs because the THO is inversely 
proportional to ma. See in Table 5, the TI-ID is 45.88%. 
While the THO in Table 3, is 12.75%. This shows that 
the SPMC is better than SPCR. SPMC is due to the low 
of THO in the SPCR. It is because of the SPMC is much 
lower than the THO at SPCR 

From Fig.17 , shows that the difference between the two 
switching frequency. Referring to the graph, the red 
colored at 10 kHz switching frequency and the blue 
colored at S kHz switching frequency. At 10 kHz 
switching frequency, voltage greater than the switching 
frequency equal to S kHz. This is because when 
switching to change from 10 kHz to S kHz, cause THO 
is reduced and voltage is increase. These changes also 
occur when the ma changed. This case because that ma 
controls the voltage. 

IX. Conclusion

Successful implementation of boost rectifier using 
SPMC topology has been presented. The proposed 
topology could be used for the power factor correction 
using boost rectifier technique for non-linear load 
operation. The SPMC could be effectively used for 
controlled boost rectifier application. It is shown that 
the SPMC topology has inherent versatility extending 
beyond the direct AC-AC converter, DC chopper and 
rectifier operation. Further advancement could be 
developed with redundant switches available but are 
subject to future research. This paper described one 
such advancement that has been explored. 
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