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Abstract - Scheduled Inverter could be a kind of unused 

multilevel inverter topology utilized in HVDC framework 

and medium voltage applications like acceptance engine 

drive. Measured Multilevel inverter can work at tall 

voltages and current with less constant and basic channels, 

and without expanding the number of switches. This paper 

basically centers on straight forward topology for 

measured multilevel inverter in order to decrease the 

number of switches additionally boost the voltage of the 

system by utilizing the capacitor, Diode and a switch. And 

after that utilizing of lesser switches and by employing a 

capacitor the inverter gets to be the self-balancing 

inverter. In this we are employing a Battery as a putting 

away gadget. The complete circuit is carried out/Simulated 

in a MATLAB. 

Keywords: 5 level inverter, Multilevel Inverter, MATLAB, 

HVDC. 

I. Introduction 

The idea of multilevel inverters appeals to both industry 

and academia in a variety of ways [1]. Compared to a two-

level converter with an equivalent rating, they combine 

switched waveforms with reduced harmonic distortion [1-

3][3]. It was discovered that as level increases, steps also 

increase and the output waveform gets closer to a nearly 

sinusoidal waveform. As a result, it lowers THD at the 

expense of complicated control and voltage imbalance 

issues[2]. They are mostly used for applications requiring high 

power, high voltage, or medium power. They increase the 

number of switching states, which raises the output inverter 

voltage gradually [3]. 

Lower dv/dt, decreased electromagnetic compatibility, 

and high- quality waveforms are all made possible by these 

smaller voltage steps [6]. However, more components are 

needed to raise the number of levels, which will also increase 

the circuit's complexity [3]. 

II. Basic Principle 

In this section, a thorough comparison with the recently 

suggested similar topology from many angles is required in 

order to evaluate the benefits of the proposed topology with 

respect to lowering the number of components and voltage 

stress. In this case, the topology at the output 5 levels and the 

output level 2 N + 1[6]. 

III. A Detailed Comparison of Multilevel Inverter 

Topology 

There are several topologies of multilevel inverters, each 

with its own advantages and disadvantages [6]. Here, I'll 

provide a detailed comparison of three common multilevel 

inverter topologies: the diode-clamped (neutral-point-

clamped) inverter, the flying capacitor inverter, and the 

cascaded H- bridge inverter [3]. 

1) Diode-Clamped (Neutral-Point-Clamped) Inverter: 

Topology: The diode-clamped inverter consists of several 

series-connected power semiconductor switches per phase leg. 

Capacitors are used to clamp the voltage at various levels [5]. 

Each phase leg includes a set of diodes and capacitors 

connected in parallel to the switches. 

Advantages: 

1) Simple control strategy. 

2) Low switching losses due to the reduced number of 

switching transitions. 

3) Suitable for medium-voltage applications. 

4) Fewer power electronic components compared to other 

topologies. 

Disadvantages: 

1) Limited scalability to higher voltage levels due to voltage 

balancing issues. 

2) Limited number of output voltage levels. 

3) Voltage stress across switches can be high. 

4) More complex capacitor voltage balancing circuits may 

be required. 

2) Flying Capacitor Inverter: 

Topology: The flying capacitor inverter uses capacitors to 

generate multiple voltage levels [3]. Each phase leg consists of 
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a series connection of switches and capacitors [5]. The 

capacitors are charged and discharged in a manner that 

produces multiple voltage levels [6]. 

Advantages: 

1) Reduced voltage stress on switches compared to diode-

clamped inverters. 

2) Increased number of output voltage levels compared to 

diode-clamped inverters. 

3) Suitable for medium to high-voltage applications. 

4) Better scalability to higher voltage levels. 

Disadvantages: 

1) Complex capacitor voltage balancing is required. 

2) Capacitor voltage imbalance can lead to component 

overstress and decreased system reliability. 

3) Higher number of switches compared to diode-clamped 

inverters, leading to increased cost and complexity. 

4) Requires more sophisticated control algorithms. 

3) Cascaded H-Bridge Inverter: 

Topology: The cascaded H-bridge inverter consists of 

multiple H-bridge cells connected in series [6]. Each H-bridge 

cell generates a voltage level, and the total output voltage is 

the sum of the individual cell voltages [2]. By controlling the 

switching states of each cell, multiple output voltage levels 

can be achieved [4]. 

Advantages: 

1) High scalability to higher voltage levels. 

2) Reduced voltage stress on switches compared to diode-

clamped inverters. 

3) Each H-bridge cell can operate at a low voltage, reducing 

the requirements for high-voltage-rated components. 

4) Excellent modularity and fault tolerance. 

Disadvantages: 

1) Higher number of power electronic components 

compared to other topologies. 

2) Complex control strategies, especially for balancing 

capacitor voltages and ensuring proper operation of all 

H-bridge cells. 

3) Higher cost due to the larger number of components. 

4) Increased switching losses compared to diode-clamped 

inverters due to the higher number of switches. 

IV. Topology of 5 Level Multilevel Inverter 

The idea of multilevel inverters appeals to both industry 

and academia in a variety of ways [7]. Compared to a two-

level converter with an equivalent rating, they combine 

switched waveforms with reduced harmonic distortion [1-

3][6]. It was discovered that with the rise in level, the steps get 

bigger, and the output waveform gets closer to becoming 

nearly sinusoidal. As a result, it lowers THD at the expense of 

complicated control and voltage imbalance issues. 

Applications requiring high power, high voltage, or medium 

power are the primary uses for them [1]. They increase the 

number of switching states, which raises the output inverter 

voltage gradually [2]. Lower dv/dt, reduced electromagnetic 

compatibility, and high-quality waveforms are all made 

possible by these smaller voltage steps. However, more 

components are needed to raise the number of levels, which 

will also increase the circuit's complexity [4]. 

Multilevel inverters use a high switching frequency to 

minimize output harmonics and reduce the size of passive 

components in the power circuit [5]. Additionally, multilevel 

inverters come in a variety of topologies that produce stepped 

output voltage waveforms and are appropriate for various 

uses. Different approaches to multilevel circuit design have 

produced a variety of topologies with unique characteristics 

[6]. The three fundamental multilevel inverter topologies are 

the cascaded H-bridge (CHB) multilevel inverter, the 

capacitor-clamped multilevel inverter, and the diode-clamped 

multilevel inverter [6]. 

V. System Construction 

5.1 IGBT 

Insulated-gate bipolar transistors are referred to as 

IGBTs, it has an insulated gate terminal and is a bipolar 

transistor [8]. The IGBT integrates a bipolar power transistor 

that serves as an output switch with a control input that has a 

MOS structure in a single device[8]. Applications requiring 

high voltage and high current can benefit from IGBTs, their 

purpose is to use little power input to power high power 

applications. Thus, induction cooktops are one of the common 

uses for IGBTs [8]. 

5.2 MUX 

A multiplexer, also called a data selector, is an electrical 

device that picks one or more analog or digital input signals 

and sends the chosen signal to a single output line. It is also 

frequently referred to as a mux[1]. Select lines are a different 

set of digital inputs that control the selection. Instead of 

having a device for each input signal, a multiplexer allows 

several input signals to share a single device or resource, such 

as an analog-to-digital converter or a communications 

transmission medium [2]. Boolean functions of several 

variables can also be implemented using multiplexers. On the 

other hand, a demultiplexer, often known as a demux, is a 
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device that accepts a single input and chooses signals from the 

compatible mux's output [8]. 

5.3 OR Gate 

Two or more inputs can be used to build any kind of OR 

gate. If any of these inputs are 1, it outputs a 1, and if all of the 

inputs are 0, it only outputs a 0[8]. Binary digits (also known 

as "bits") with two different logical states make up the inputs 

and outputs[6]. These states can also be referred to as true and 

false, high and low, active and inactive, or other similar 

pairings of symbols, in addition to 1 and 0.It follows logical 

disjunction (∨) from mathematical logic as a result[8]. 

Because the gate can be used for logical addition, it can be 

symbolized by the plus sign (+)[7].[1] In the same way that an 

AND gate determines the minimum between two binary digits, 

an OR gate does the same.[2] 

5.4 Resistive Load 

A resistor is a passive electrical component with two 

terminals that is used to implement electrical resistance in 

circuits [8]. Resistors have a variety of applications in 

electronic circuits, including lowering current flow, adjusting 

signal levels, dividing voltages, biasing active components, 

and ending transmission lines [6]. High-power resistors are 

useful in power distribution systems, motor controllers, and 

generator test loads because they can dissipate a lot of 

electrical power as heat [1]. Resistances of fixed resistors only 

little vary with operation voltage, temperature, or time. 

Variable resistors can be force- or chemical activity-sensing 

devices, or they can be employed to alter circuit elements 

(such a lamp dimmer or volume control) [3]. 

5.5 Battery 

A general-purpose series battery intended for widespread 

use in high-tech applications is the CSB GP-1272 F1 [8]. 

Alarm systems, UPS systems, power systems, medical 

devices, and more are all excellent uses for this battery [4]. 

The CSB GP series has a unique methodology to deliver better 

performance than its rivals [6]. 

5.6 Ceramic capacitor 

When ceramic material serves as the dielectric, a ceramic 

capacitor is a fixed- value capacitor [5]. It is made up of two 

or more ceramic layers that alternate with a metal layer that 

serves as the electrodes [7]. Applications are determined by 

the electrical behavior of the ceramic material, which is 

determined by its composition [8]. Two application 

classifications are distinguished for ceramic capacitors: High 

stability and minimal losses are provided by Class 1 ceramic 

capacitors for resonant circuit applications [5]. High 

volumetric efficiency is provided by class 2 ceramic 

capacitors for coupling, buffer, and by-pass applications [2]. 

VI. Block Diagram 

 

VII. Simulation 

 

VIII. How It Works 

It is suggested to use a multilevel-based, high step-up 

switched-capacitor inverter. the one-step conversion process 

that uses any intermediary stage to change DC voltage into 

AC voltage. An SC-based high step-up multilevel inverter 

without an intermediary stage is intended for a variety of 

applications, producing 230 V at 50 Hz. Five switched cells, 

one switched capacitor per switched cell, make up the 

suggested switched-capacitor inverter circuit. The five 

switched cells are connected in order to produce a thirteen-

level SC inverter, as shown. A switched capacitor's primary 

function is to boost an extremely low DC input voltage to an 

output voltage. Low- power sources such as fuel cells, solar 

panels, and batteries provide the input DC voltage. 
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IX. Result 

 

X. Advantages 

1) It reduces switching losses. 

2) Enhanced battery performance -due to self balancing 

capabilities. 

3) Efficiency - It enhanced the efficiency. 

4) Reliability - Self-balancing and boosting mechanisms 

ensure consistent power supply. 

5) Flexibility in energy storages due to utilization of various 

types of battery by which energy storage option will 

expand. 
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