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Abstract: In recent years, cascaded Hi-Bridge multilevel inverter is preferred many of ithe 

industrial applications. Cascaded H-bridge iMultilevel Inverter know-hows became an 

incredibly is the important optimal medium voltage and high power control. In the 

conventional system, seven levels AC output voltage is obtained by using eight switches 

with appropriate gate signal design. The conventional system is controlled by the 

iSinusoidal Pulse Width Modulation (SPWM) technique. The projected imultilevel inverter 

produces Nine level alternating current output voltage with reduced number of switches. 

The control technique used here is iSinusoidal Pulse Width Modulation (SPWM) 

technique by TMS320LF2407i digital signal processor (DSP). The main advantage of this 

technique is reduced harmonic distortion, reduced number of switching power devices and 

decreased switchingi losses. The projected system voltage stress are reduced.  The 

conventional multilevel inverter (MLI) and proposed Modified Cascaded Hi Bridge Multi 

Level Inverter (MCHBMLI) are simulated to compare their Total Harmonic Distortion. To 

conclude, a iLaboratory prototype multilevel iinverter has output voltage of 220v/2 KW 

with 400v input voltage is realized. Investigational results display the efficacy at full load is 

94.6% and the efficacy at the maximum s 96.9%.  

 

Index Terms—i Multi-Level iInverter (MLI), Modified cascaded Hi Bridge Multilevel 

inverter (HCBMLIi), is Sinusoidal iPulse Width Modulation (SPWM) Total harmonic 

Distortion (THD) 

 

1. OVERVIEW 

 

Nowadays iMultilevel iInverters are generally used in iindustrial uses. And they are 

used in the zones where we essential high power required. The ikey purpose of inverter is the 

iswitching frequency. To alter Direct Current signal into a Alternating Currenti signal, we 

need a firm switching of Direct Current signal giving us multiple levels. This turns into a set 

of steps wave that is quite close to a sine wave. {1-8} Thei difference between a humble 

inverter and a Multilevel Inverter is as follows, 

- Multileveli inverters stretch higher power. 

-They are functioned through Multiple switches iinstead of onemany 

This itopology was first anticipated in 1981.They are also called as Neutral Point Inverters. In 

1992, a lot of investigation works was issued on Diode Clamped Multilevel iinverters. They 

have their fair share of merits and demerits tied to them. 
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The use of capacitors and diodes for transposal. The purpose is to adapt the Direct Current  

voltage into a capacitor voltage. Proper iprecautionary actions are taken in order to avoid 

over charging of capacitors. Here we utilize diodes to maximum the influence devices voltage 

istress {9-15}. The potentialacrross the each devices is Vdc. The switching angle should be 

considered in such a way that the THD of output voltage should be as low as conceivable. In 

his method lowerest overriding harmonics can be eliminated by taking designed switching 

angles. Simply, they convert dc voltage into capacitor voltage. As name suggests they need 

clamping devices such as diodes. 

 

Flyingi Capacitori Multilevel Inverter 

This a pretty well-known topology and it is similar to Diodei Clampedi iMultilevel Inverter 

the input voltages are divides equally using the capacitor {16-20}. One of the key rewards of 

using Flying Capacitor iinverter is its aptitude to function at voltages advanced than the 

obstructive capacity of each cell involving of diode and switching elements. It is also called 

as imbricate cell multilevel inverter. 

 

CONSERVATIVE HYBRID CASCADED FIVE LEVEL INVERTER 

As a consequence growth of our technology, the electrical power demand is more than. the 

progression of semiconductors, the promotion of power electronics devices specification of 

improvement of power. Therefore, the harmonic pollution of power system regulations and 

standards have been formulated to harmonics are controlled and electrics equipment 

controlled power factor. Furthermore, the industry ultimatum higher power applications, the 

description of power device is higher. MOSFET in this section the function at high 

frequency. To obtaining the reduced harmonics in multi-level inverter, various topology are 

utilize to minimum rating constituent at high power application. The resolution of multilevel 

topology is to decrease voltage rating of power switch. By adding the output voltages in 

multilevel form, it has advantages of low dv/dt, low iinput current distortion, and lesser 

switching frequency. The novel iMultilevel Inverter is intended and applied in this paper. The 

major feature of the proposed topology is the reduction of power components. The Sinusoidal 

Pulse-Width iModulation (SPWM) is used to control existing circuit by TMS320LF2407 

Digital Signal Processori (DSP)..  

Figure 2.1: The conventional seven level topology 

 

Fig. 2.1 shows the novel topology used in the Seven Level iInverter. An input voltage 

barrier is collected of three series capacitors C1, C2, and C3. The separated voltage is 

transmitted to Hi-bridge by four MOSFET, and four diodes. The voltage is send to output 

terminal by H-bridge which is formed by four MOSFET. The proposed iMultilevel Inverter 

generates seven levels Alternating Current output voltage with the suitable gate signals 

strategy. 
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SUGGESTED HYBRID CASCADED NINE LEVEL INVERTER 

The proposed system generates s level output with appropriate gate signal design. 

This system reduces the switching ilosses and harmonic distortion with the reduced number 

of switches. Here, eight switches are used to generate Nine level Alternating Current output 

voltage.                                 

   No. of switches = (N+5)/2     

No. of voltage sources, V = (N-1)/2                 
               The required Nine voltage output levels (±5V,±4V,±3V,±2V,±V,0) are generated as 

follows: 

 
Figure 3.1: Suggested HCMLI 

 

Fig 3.1 shows the novel customised topology used in the Nine level inverter. The Input 

Voltage separator is composed of five series capacitors C1, C2,C3,C4 and C5. The separated 

voltage is communicated to H-bridge by four IGBT. The output voltage observed across the 

switches. The projected Multilevel Inverter makes Nine levels Alternating Current output 

voltage with the appropriate gate signals design. 

 
Figure 3.2(a) Mode 1 

 

To produce a voltage level V0 = 5V, S5 and S6 is turned ON at the positive half cycle. 

Vitality is providing by the capacitor C1, C2,C3,C4 and C5.The voltage across load is 5V. 

Fig..3.2.(a) displays the.  
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Figure 3.2(b) Mode 2 

 

To produce a voltage level V0 = 4V, S1 and S6 are turned ON. Vitality is providing by the 

capacitor C2,C3,C4 and C5.The voltage across load is 4V. Fig.3.2.(b) displays the current 

path at this e.v 

 
Figure 3.2(c) Mode 3 

 

To produce a voltage level V0= 3V, S2 and S6 are turned ON. Dynamism is providing by the 

capacitor C3,C4 and C5.The voltage across load is 3V. Fig..3.2.(c displays the current path at 

this mode.  

 
Figure 3.2(d) Mode 4 

 

ON at the Negative Half cycle. Energy is providing by the capacitor C1,C2,C3,C4 and 

C5.Thevoltage across the load is -5V.Fig.3.2.(k) displays the current path at this mode. 
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Table 3.1Switching table 

 

The Switching sequence are shown as the above Table we will generate the required pulse 

from the circuit 

 

HPWM TOPOLOGY 

The Optimized novel HPWM topology is, the combination of carried and reference with the 

required the pulse generation [4-6] In suggested topology the generation of pulse to ignite the 

operation of switching devices, the designed  HPWM signals generated to obtain the output 

voltages. The switching pattern are obtained with the combination of carrier signal and 

reference signal. The Carrier Signal Vc would be associated with Vref until Vref reaches zero. 

This results in the producers of essential swapping pattern as shown.  

 

 
Figure 4.1: Nine level pulse generation 

 

SIMULATION RESULTS 

The Optimized novel Nine Level Cascaded Multi-level Inverter operation and the voltage 

and current waveform of CHMLI are verified and compared the intended value The 

simulation diagram of Novel Hybrid Cascaded Hi bridge Multi Level Inverter is shown in 

Figure 51. 

The switches are used in novel optimized multi-level inverter and voltage balancing 

circuits. The MOSFET switches are preferred to use in CMLI circuit, In these switches one of 

the switch be operated in bidirectional and others be operated in unidirectional and the 

resistive load is occupied as 100 ohms. The dc source voltage is taken as 100V. 

c 1 2 3 4 5 6 7 8 

4V 1 0 0 0 0 1 0 0 

3V 0 1 0 0 0 1 0 0 

2V 0 0 1 0 0 1 0 0 

V 0 0 0 1 0 1 0 0 

0 1 0 0 0 0 0 0 0 

-V 1 0 0 0 0 0 1 0 

-2V 0 1 0 0 0 0 1 0 

-3V 0 0 1 0 0 0 1 0 

-4V 0 0 0 1 0 0 1 0 
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Figure 5.1: iSimulation diagram for nine level multi-level inverter. 

 

The novel CHMLI circuit diagram as shown in the fig5.1 the  designed circuit to 

obtain 11 level output voltage with the reduced no. of switches The Matlab Simulink is 

executed and  verify the yield voltage and  current waveform and also THD calculated using 

FFT analysis.  

 

The Voltage and Current waveform of novel optimize CHMLI as shown in fig5.2 the 

output voltage waveform in staircase in nature we try to obtain the waveform in smooth 

sinusoidal waveform The level of output voltages peak to peak voltages is nearly 5V. The 

Hybrid modulation technique is incorporated in the circuit with the help of HPWM schemes 

The FFT analysis used to obtain the THD value and verified with calculated once. 

.  

Figure5.2: THD analysis 

 

The suggested novel optimzed HCMLI is executed and calculated the THD value using Fast 

Fourier Transform (FFT) study is display in figure 5.3. THD is 4.13f% with a base frequency 

of 50 Hz for its output ivoltage.  

 

2. CONCLUSION 

 

Optimized HCMLI has been designed with pulse generation using Nine level PWM 

topologies. The bidirectional switches are used to obtain the swapping the polarity of the 

supply with separated DC sources. The optimized HPWM topology for harmonic ireduction 

is Simulated using MATLAB/SIMULINK. The THD analysis for the designed CMLI is 

obtained with fundamental frequency of 50Hz.The suggested methodology is incorporated 

with the less number of switches with voltage ibalancing circuit. The future scope of the 

CMLI smoothening the wage form and less THD value for the electric vehicle application  
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