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Abstract- This paper includes the discussion about the principle of working and simulation of FPGA
controlled 3-level diode clamped inverter, which is fed by solar PV based DC bus. DC bus was created with
help of solar PV models and charge controller to feed DC loads directly or AC loads indirectly through
proposed 3-level inverter.FPGA based 3-level inverter was simulated on Xilinx and MATLAB Simulink
environments. Firing pulses ware generated through Xilinx system generator flat form to control the
switches of multi-level inverter in MATLAB Simulink environment and also discussed and calculated the
performance parameters of inverter to judge the performance. FPGA is used to generate pulses at fast
switching frequency and also with the addition of FPGA this three level inverter having the fast processing
speed and since the FPGA having low cost in order to hardware implementation. So, this will make these
topologies better than the previous topologies which havebeen made in inverters.
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I. INTRODUCTION

With the increasing growth of population in rural,
urban and suburban sectors the basic needs of an
electrical energy going to be increases and in
order to meet this excess demand of energy, there
are (solar/wind etc) renewable energy available.
Among these two sources solar energy is more
preferred from these two as it is remain available
in everywhere, where as in coastal area wind
energy is restricted. Also, Solar powered systems
can generate electricity using photovoltaic (PV)
panels, or thermal collectors. So today’s trends go
through solar energy. Earlier conventional
inverter has been in used for conversion from dc
to ac. Normally conventional inverter nothing but
a two level inverter.

1.1 Two-Level Inverter Operation

In these topologies there are two combination
possible, one is half bridge configuration and other
is full bridge configuration. The half bridge
configuration is simplest one having two switches
S1 and S center tapped with the two series
connected capacitor as shown in fig.1. The supply
voltage Vg split into V4c/2 across each of these
capacitor. It is to be noted that at a time, only one
switch has to be operated otherwise if both
operate at the same time, short circuit occurs
across supply voltage Vg,

-

Fig.1 single phase half bridge inverter
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The operating principle shown as:

\’vao S 1 Sz
Vic/2 1 0
Va2 1

Table: 1 Switching combination

Similarly, in Fig.2, the full bridge configuration
having four switches in which S; and Ss operate
simultaneously in order to obtain V4c/2 and S3
and Sz in order to obtain -Vgc/2. Since there will
be delay in turning on the other pair of switch
from one pair,because already turn on switch will
take time to come to off position.
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Fig.2 single phase full bridge inverter

The output waveform of half bridge and full bridge
shown in fig.3 (a) and fig.3 (b)
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Fig.3 (a) Output Waveform of Half-Bridge Configuration
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