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Abstract— Solar inverter has entered the market, where it is a combination of multilevel, a multi monitoring 

transformer, and with a solar charger. Although most are single-level inverters, others are multi ported. This is the 

primary benefit of multilevel inverters as opposed to single level ones: minimum harmonic distortion, lower EMI/RFI 

the Multilevel inverters can be set to run on any voltage between 115 and 230VAC. Sinusoidal and trapezoidal 

implementations of active control have different waveforms, which can be implemented with different multi-stage 

inverters. by adding PWM power, we can optimize the benefit of the inverters. The most straightforward way to 

simulate multivalent DC sources with modulations is to intersect the modulating signal with a triangular-shaped carrier 

waveform. in this article, we are creating a microcontroller based Solar Multivel Pulse Width Modulator utilizing 

cascade H bridge topology. We are also implementing MPT to enhance our overall performance. We will use the 

capacity of the full duration of the day to capture the greatest amount of sunshine during the day.  

 

Keywords-Multilevel inverter; Pulse-width modulation; H-brige; Stepper Motor; ATmega328 microcontroller; 

PIC16F877A micro- controller. 

 

I. INTRODUCTION 
The excessive usage of fossil energy is a significant contributor to global warming. Climate change is making it cheaper 

to look at renewable energy sources, which helps pave the path for fossil fuels. The SSI model is a combination of 

solar-charging multilevel. 

 

In the coming years, the amount of power an inverters needed to be changed would be much greater than in the 

previous ones. An industry trend in recent years has been to upgrade the smart inverters. The most technical problem 

solved by the intelligent inverters is that of balance in the energy supply and demand. Because of the increased power 

demands, there is a need for improved inverter efficiency, and for this, solar power forecasts would also boost. multi-

Diode topologies incorporate diode, flying capacitor, and H-bridge topologies. 

 

Solar smart, also known as solar thermal, can be separated into two segments: absorbing sunlight and emitting steam. 

solar-tracking Multiver. When it comes to the use of solar panels, the process is twofold: panel movement and battery 

charging. The Multileader switch/section and Multiverse controller sections are the two central groups in the 

organization. 

 

The sun would follow the physical movements of the vehicle over the course of the day in a solar panel mounted 

tracker. to switch to the original setting and switching the device off to save fuel. With the aid of a pause applied by the 

microcontroller, solar power can begin operating at sundown. 

 

When on the topic of flipping, the case of the sun could appear in the field of common land. So, we will have to create a 

novel design to resolve the challenge of the level ground commonality dilemma. to be able to help, we must link to 

various times. 

 

II. PROPOSED TOPOLOGY 
We use cascaded H-bridge switching in our multi-level voltage regulator portion. 11 levels of alternating current (AC) 

are required for this circuit, and it is produced by a cascaded H-bridge.Fig.1 shows the proposed topology of cascade H-

bridge. 

Cascaded H-bridge in the Control section needs control. Electronic switching systems are many. We intend to only deal 

with Pulse Width Modulation (PWM) in this document. 

In Solar Smart, the process starts with the design of multivolt tracking and creating alternating current from several 

inverters is the beginning of the energy flow. In addition, current is generated from batteries separate from the main 
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power supply. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure.1 Proposed Topology. 

III. SYSTEM DESIGN 
3.1 Solar Tracking 

As irradiance and temperature changes the output power obtained from photo-voltaic (PV) panel varies. In order to trap 

the maximum energy solar tracking is implemented using stepper motor. A stepper motor is an electromechanical 

device that divides a full rotation into a number of equal steps without any feedback. We can move and hold the motor 

position using microcontroller using desired control signal. The microcontroller used for this application is 

Atmega328p. We can divide a motor’s fundamental step angle into micro steps by precisely controlling the current in 

each phase. The tracking is done by programmed time-delayed movement of the panel from dusk to dawn.Fig.2 shows 

the block diagram of solar tracking. 

  
Figure 2. Block Diagram of Solar Tracking  

 

3.2. Solar Charging 

 

We cannot charge all batteries at a time because of common ground problem. Common ground problem arises when 

multilevel charging is employed. Multilevel charging needs separate ground for each battery. So, we opt relay switching for 

charging the batteries by eliminating common ground problem.Fig.3 shows the solar tracking simulation and Fig.4 shows the 

block diagram solar charging. 
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Figure 3. Solar Tracking- Simulation 

 

  
Figure 4. Block diagram of Solar Charging 

3.3. Multilevel Inverter 

Five H-bridge circuit to get eleven levels of AC voltage by PWM switching scheme powered by five separate DC source 

together constitute multilevel inverter.Fig.5 shows the Solar charging simulation. 

A single-phase structure of an M-level cascaded inverter is illustrated in Figure 6[10]. Each separate dc source (SDCS) is 

connected to a single-phase full-bridge, or H- bridge, inverter. Each inverter level can generate three different voltage 

outputs, +V dc, 0, and −V dc by connecting the dc source to the ac output by different combinations of the four switches, S1, 

S2, S3, and S4. To obtain +V dc, switches S1 and S4 are turned on, whereas -Vdc can be obtained by turning on switches S2 

and S3. By turning on S1 and S2 or S3 and S4, the output voltage is 0. 

 

       
Figure 5. Solar Charging- Simulation 
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The components [as synthesized voltage is the combination of synthesized voltage, or to put it another way, 

synthesized voltage is the result of the individual waveforms in order, i.e.e. more than one full-bridge (A to A = V)] 

M is the number of voltage stages in a cascade inverter (separate DC sources), where m is 2 + 1 A theoretical 

voltage waveform for an eleven-stage cascaded H-bridge circuit (one H-level plus five D-level and five D-level SD 

stages) is depicted in Figure 7. It is expressed as van+van+van+van+van. To obtain the stepped waveform seen in 

Figure 7, the Fourier Transform was used. 

 

 

 

 

 

 

 

 

 

 

                                       

 

Figure 6.   Cascaded Multicell Converter 

 

 

 

 

 

 

 

 

 

 

 

 

 

        

 

 

 

 

 

Figure 7. Output Phase Voltage Waveform 

 

The pulse-width modulation signal developed in the PIC16a. If you count the five H-bridge circuits, the first one 

uses a PWM scheme to regulate itself. There are numerous H-bridges which use normal signals to regulate them. 

IV. EXPERIMENTAL RESULT 

 
Table 1. Experimental Results 

 

A PIC and ATmega microcontroller dependent test are used to demonstrate the working of the solar inverter. This table 

describes the principal angles of rotation (Table.1). For convenience, we adopted a phase angle of 900 as the standard 
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angle of interest. For motors, Phase angle is normally ranges from 1.80 to 2.20 to 2.40. 

Here is the primary example of a solar inverter in Figure 8. A single-phase solar inverter with a capacity of 250 watts 

and one (one) new stage has been built using PIC and microcontrollers. Figure.9 depicts the interconnected structure. 

As a result, the contribution from the solar cell/inverter is visually analysed and appears as a diagram. Eleven wave 

shapes in the output can be approximated as a sine wave, seen in the graph above. Figure .10 shows the output 

waveform of solar output. 

 
Figure 8.   Prototype Test Platform 

 
 Figure 9.   Integrated Solar Smart Inverter System 

 
Figure 10. Output Waveform 

 

V. CONCLUSION 
In this article, a modern solar inverter device is introduced that incorporates power electronics as a major 

novel innovation in small-scale applications. To aid in battery storage, the panel is to switch from the east to 
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the west side of the roof during the day and then go back at night. For implementing solar charging, there are 

many considerations: the elimination of ground loops is one of the biggest advantages. The aim of this paper 

is to apply a minimal amount of signal-dependent distortion to sinusoidally shaped waveforms from different 

DC sources. However, in most of the cases, this book, the concept of a multivolt DC inverter will not be 

omitted, to highlight the other equally important topics. It has an exceptional electricity and service 

integration. It met with remarkable success; the findings were extremely close to those predicted by the 

simulation and the engineers." Present transformers are used to track variations in load current. When the 

current in the power transformer varies, so does the Arduino. a microcontroller is configured to cause the 

device to shut down if the load does not remain constant, we should reach out to the power grid and use 

weather forecasts to help us prevent disasters from occurring by using the information it provides. 

Furthermore, space vector pulse width modulation may provide increased switching power. 
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