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Abstract: In this paper a novel topology for single-phase five-level inverter is presented. Operational 
principles with switching functions are analyzed and switching states are given for each situation. To keep the 
load current being sinusoidal and to have higher dynamic performances, a harmonic filter is designed. 
Proposed inverter is verified through simulation and simulation results are given. Simulation results are 
compared with traditional H-bridge inverter. 
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Wireless Networks 

Traditional H-bridge inverters have used in many 
industrial applications because of their simple switch 
configuration and easy way of being controlled. 
However, harmonic components are quite much and 
in sensitive applications their usage is not completely 
convenient. 

In recent year, many single and three phase 
multilevel inverters have been presented and various 
multilevel switching techniques have been 
investigated and discussed with their respective 
characteristics. The output voltage of these inverters 
has three values: zero, positive and negative supply 
dc voltage levels.[1] Therefore, the harmonic 
components of their output current and voltage can 
be reduced by switching functions as to traditional 
H-bridge inverters. After getting these technical 
information, this paper presents a novel topology for 
single-phase five-level inverter whose output voltage 
has five values: zero, positive and negative half and 
full supply dc voltage levels (Fig.1). 

 

Fig. 1: Single-Phase proposed Five Level H-Bridge 
Inverter 

Improved topology is one of the topologies which 
use minimum number of switches and it can reduce 
harmonic components quite well compared with H- 
bridge full wave inverters and inverters in the same 
class. For switching angles, switching functions are 
improved and operational principle is given. 

Proposed inverter is simulated for different loads and 
harmonic components are determined. 

Simulation results are presented to verify the 
validities of the proposed inverter. Simulation results 
are compared with traditional H-bridge inverter. 

Capacitor Filter Designing: 

The requirement of capacitor filter is necessary to 
eliminate or reduce the harmonics present in the 
output of inverter. Hence this filter is connected in 
parallel with load at the output terminal of the 
inverter circuit. The amount of capacitance required 
for the smooth output so that the ripple factor must 
not exceed the limit of 5% is given by the basic 
equation and that is  

C       
  (1) 

Where C is capacitance for filter, f is the frequency, 
%RF is the ripple factor and RL is resistance of the 
load.  

The ripple factor is given by 
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%RF       
  (2) 

Performance Estimation of Proposed Inverter 

It is fact that harmonic components in output are 
responsible for the effect in the performance of the 
inverter. So harmonic components are tried to be 
reduced and load current is brought in a quality 

sinusoidal form. For this purpose, simulations are 
performed in advance to prove availability of the 
proposed single phase five-level inverter and results 
are compared with conventional Cascaded H-bridge 
inverter. Simulation results of the proposed topology 
(Fig 2) is shown in fig 3, fig 4. The THD evaluation of 
the proposed work is shown in fig 5. 

 
 

 
Fig. 2 Proposed Five Level Simulated Circuit Topology 

 
Fig. 3 Switching Characteristic of Switches for the Proposed Five Level Simulated Circuit Topology 
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Fig. 4 Output Voltage Characteristic at the load for the Proposed Five Level Simulated Circuit Topology 

 
Fig. 5 (a) THD with R Load    Fig. 5 (b) THD with RL Load 

Table 1: Summary of the THD evaluated of the proposed topology 

S.NO INVERTER TOPOLOGY LOAD FILTER THD 

1 5 Level Proposed Topology R Absent 22.6% 

2 5 Level Proposed Topology R Present (C Filter) 19.81% 

3 5 Level Proposed Topology RL Absent 25.4% 

4 5 Level Proposed Topology RL Present (C Filter) 19.88 

 

Comparison with the existing cascaded topology: 

As studied in the various literature survey that the multilevel inverter output is achieved by the process of 
cascading a number of H-Bridge inverter. For validating the result the cascaded inverter is also analyzed. 
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Fig. 6 Cascaded Five Level Simulated Circuit Topology 

 
Fig. 7 FFT Analysis R Load for the Cascaded Five Level Simulated Circuit Topology 

 

Conclusion 

This paper presents a novel topology for single 
phase five-level inverter. Operational principles with 
switching functions are analyzed. A harmonic filter is 
designed for reducing harmonic components of 
output voltage and load current. 

Proposed inverter is verified through simulation and 
simulation results are given. Simulation results are 
compared with traditional Cascaded H-bridge 
inverter. Improved topology is one of the topology 

that uses minimum number of switches. When 
simulation results are investigated, it can be seen 
that improved topology in this study, reduces 
harmonic components quite well compared with 
Cascaded H-bridge full wave inverters and inverters 
in the same class. 
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