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Abstract 
Nowadays the need for the electricity is increased in a great manner, so it is necessary to produce electricity in a large amount 

using renewable sources. One of the most abundant renewable sources of energy is solar energy. This paper aims in designing the 

low cost PWM inverter using solar energy which produces a sine wave and is controlled using a microcontroller. The generated 

sinusoidal wave will be of very less harmonics. The technique on which inverter works is mainly based on the pulse width 

modulation technique which is generated and controlled by microcontroller. The obtained inverter is tested with different AC 

loads and is primarily concentrated on low power consuming electronic devices such as routers, chargers, bulbs etc. The 

suggested model of the inverter is of low cost and it’s a feasible design. The design is simulated using Proteus software to get the 

desired output results which is verified practically. 
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1. INTRODUCTION The priority of this paper is to design a DC to AC inverter 

which effectively transforms a low DC voltage to a high 

voltage AC source compatible with the power supplied to an 

electrical outlet (120Vrms, 50Hz).Most of the Electronic 

devices run on AC supply, batteries and other few forms of 

power generations produces a DC voltage sources, hence it 

is essential to convert the DC voltage into a voltage that 

devices can use.  

 

A low voltage DC power is inverted into a high voltage AC 

power in two methods. In first method the DC voltage is 

stepped up by using a boost converter to a very high voltage. 

This high voltage DC power is then converted into an AC 

source using pulse width modulation technique. Second 

method includes initially converting the DC source into AC 

source at low level voltages and then stepping up the AC 

source using a transformer. A transformer though is less 

efficient and it adds to the overall size of the system and 

cost of a system. This project deals on the work of a 

foregoing group that was given the similar work of 

designing a DC to AC inverter. 

 

The preceding batch took an analog approach in the 

execution of their system. While there are few advantages to 

this, it limits the malleability of the system in that it can only  

be used for a particular purpose and if it is needed for the 

design change, the process is very difficult and is potentially 

labor comprehensive. In our project, we minutiae how the 

PWM inverter‟s are implemented using H-bridge to convert 

low DC to high AC in effective and efficient manner. 

 

2. PROBLEM STATEMENT 

In these days, necessity of the electricity is increasing but 

non renewable energy sources are getting exhausted which 

is a very serious problem to be considered .Hence the use of 

renewable energy must be considered and preserve the non 

renewable energy sources. The renewable solar energy 

absorbed will not be suitable for the power devices. Hence 

the inverters will be required to convert DC to AC energy. 

Inverters are of different types where conversion of energy 

is obtained. Although there are many inverters there 

efficiency in delivering the power is less. Hence to 

overcome this problem we are using H-bridge inverter 

where efficiency is increased and cost effective [1]. 

 

3.  INVERTER CONCEPT 

As the renewable energy necessity has been extended, the 

energy which is obtained from the renewable energy sources 

will be in the DC form which is not suitable for the general 

power devices applications .Hence there is a requirement of 

the inverter in a greater extends. 
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Fig1. H-bridge inverter circuit. 

 

Inverters are simple circuits which will convert the DC form 

into AC which is very essential. There are many types of  

inverters like BJT, MOSFET etc. The inverter which we use 

in the proposed system is an H-bridge inverter as shown in 

Fig1. is very efficient when compare to other inverter 

circuits.  

 

4. PROPOSED DESIGN 

An array of Photovoltaic cells are designed to absorb solar 

energy. In the present considered design, initially the solar 

energy is stored in a battery as 12V DC. For powering the 

electronic devices conversion from 12V to 210V AC is 

needed hence DC to AC converter with PWM strategy is 

implemented between the solar panel and the load. The sine 

wave PWM inverter converts 12V DC to 210V AC. The 

main advantage being high efficiency and low energy losses. 

In addition, a step up transformer which boosts up 12V to 

210V AC is also used. This set up can be used for residential 

uses. [4]. 

 

 
Fig 2. Proposed Block diagram 



IJRET: International Journal of Research in Engineering and Technology        eISSN: 2319-1163 | pISSN: 2321-7308 

 

_______________________________________________________________________________________ 

Volume: 05 Special Issue: 04 | ICESMART-2016 | May-2016, Available @ http://www.esatjournals.org                  241 

 
Fig 3. Pin diagram of ATMEGA83 

 

The overall system is controlled by the microcontroller 

ATMEGA832 which is one of the advanced 

microcontrollers. The Fig3. Pin diagrams show an overview 

of the ATMEGA832 microcontroller. 

 

An H-bridge is a circuit which enables a voltage to be put 

across a load in any direction. It is of four switches, 

commonly MOSFETs, and load configuration is in the shape 

of an „H‟. Because of this shape controlling which switches 

are closed at any given moment, the voltage across the load 

can be either positive, negative, or zero.  

 

5. METHODOLOGY 

Fig 2.shows the block diagram of the proposed system. The 

main aim is to provide an output voltage of 220V AC of 

frequency 50HZ from an input of low DC input voltage. The 

main source of energy is obtained by the one of the 

renewable energy sources that is solar energy. This solar 

energy is observed by the solar panels which converts the 

solar energy into electrical energy and this energy is then 

stored in the battery. The transforming of the charges 

between the solar panel and the battery is controlled by the 

relay circuit which acts as a switch which disconnects the 

connection between solar panel and the battery. The stored 

energy in the battery is given to the H-Bridge inverter where 

the stored DC energy is converted to the AC voltage and this 

AC voltage is stepped up using a step up transformer where 

the very low DC voltage is boosted up to the 220VAC 

voltage which is used for running the electronic devices like 

bulb, chargers etc .The same stored energy from battery is 

used to control the overall system in addition with the 

supplying AC voltage to the household applications. 

 

The amount of energy coming from the solar panel is 

measured by the voltage sensors and the energy stored in the 

battery is also measured by another voltage sensors and this 

is displayed in the LCD Display. 

 

6. ALGORITHM DESIGNED 

The algorithm in the Fig4.contains the following steps: 

1. Initially all the ports of the microcontroller is initiated 

2. Then setting up the look up table of the sine wave 

3. For the positive half cycle calculate the PWM value. 

4. If variable value is less than 9 then go to calculating 

PWM for negative half cycle else go to calculate PWM 

positive value. 

5. Setting up the delay for LCD display and for timers in 

ATMEGA832. 

 

Fig 4.Flow chart of the solar inverter 

 

7. SIMULATION RESULTS 

The result of generation of the PWM is given in fig5. The 

system is simulated using the Proteus software and the 

PWM pulses are generated by enabling the timers of the 

microcontroller ATMEGA832. 
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Fig 5.Generation of the sinusoidal PWM pulses 

 

RESULTS  

Fig6.shows overall system solar inverter which gives the 

output of gives an output of 210V AC with 30W power. By 

this we can run most of the home appliances which we use 

in our day to day life where maximum renewable solar 

power is utilized. 

 

Fig 6.Hardware realization of the proposed project 

 

CONCLUSION 

The main goal of our project is to design and implement a 

low cost PWM inverter using H-bridge converter, which is 

more efficient and consumes less power compare to BJT and 

other converters. Here we have achieved to convert 12V DC 

voltage from the solar panel to 210V AC voltage which can 

be used to run most of the electronic home appliances. By 

increasing the order of the solar panel, H-bridge and Battery, 

we can also run all the electronic home appliances which we 

use in our day to day life. By this we are making use of the 

renewable sources of energy that is solar energy to some 

extend to meet the electricity requirements.  
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