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The demand of highly efficient and stable DC to AC inverters used during 
present day’s electrical power outages is on the rise. To convert DC 
output from renewable energy systems, storage batteries, green and solar 
energy sources into purely sinusoidal unwavering AC. This process of 
acquiring electrical power is preferable due to its low cost energy 
generation, conversion, less complexity. Later this converted energy, on 
large scale can be fed in to grid or utility supply for load sharing purpose 
also (can be work as Distributed Generation System (DGS)). This project 
seeks to use a duty cycle-based nature of LM555 timer to generate an AC 
output of 50Hz. Two BJT transistors (NPN and PNP) are used to shape 
start to square wave from LM555 and convert the 12V DC into 12V AC 
cycle. Also the low pass filter designed circuitry transforms distorted 
square wave into pure sinusoidal wave with minimum ripples on no load 
condition. The results shown are simulation based, showing a proper 
shape of 240V AC output with very less harmonics surges and noise 
effects. 
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INTRODUCTION 
 
The demand for use of electric power today’s society is 
increasing as society advances in living standard up 
around the world. Due to low generation from hydro, 
thermal and other sources in some countries including 
Ghana in particular has resulted in rampant power 
outages, hence destruction of a lot of electric appliances. 
(www.theafricareport.com). 

This report focuses on DC to AC power inverters, 
which aim to efficiently transform a DC power source to a 
high voltage AC source, similar to power that would be 
available at an electrical wall outlet. Inverters are used for 
many applications, as in situations where low voltage DC 
sources such as batteries, solar panels or fuel cells must 
be converted so that devices can run off of AC power. 
One example of such a situation would be converting 
electrical power from a car battery to run a laptop, TV or 
cell phone.  

 The method, in which the low voltage DC power is 
inverted, is completed in two steps. The first being the 
conversion of the low voltage DC power to a high voltage 
DC source, and the second step being the conversion of 

the high DC source to an AC waveform using pulse width 
modulation. Another method to complete the desired 
outcome would be to first convert the low voltage DC 
power to AC, and then use a transformer to boost the 
voltage to 240 volts. (www.solar-facts). This project 
focused on the first and second methods described and 
specifically the transformation of low DC power to a high 
voltage DC source and subsequently into an AC output. 

This report gives an over architecture of a system for 
converting DC into AC of a transformer based inverter 
using simple 555 timer IC. The results are related to 
output in response timed (RC) generation of a digital 
output with appropriate frequency (www.electronicspoint, 
Malmstadts et al., 1981).    
 
 
Brief Theory 
 
There are three basic types of dc-ac converters 
depending on their AC output waveform: square wave, 
modified sine wave, and pure sine wave (see the diagram  
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below). The square wave is the simplest and cheapest 
type, but nowadays it is practically not used commercially 
because of low power quality (THD≈45%). Modified sine 
wave topologies (which are actually modified squares)  
provide rectangular pulses with some dead spots 
between positive and negative half-cycles. They are 
suitable for most electronic loads, although their THD is 
almost 24%.  
555 oscillator frequency f: 
f =1/ period (T) 
 =1.44/(R1+2R2).C  (www.electronicspoint) 
By altering the time constant of just one of the RC 
combinations, the Duty Cycle better known as the “Mark-
to-Space” ratio of the output waveform can be           
accurately set and is given as the ratio of resistor R2 to 
resistor R1. The Duty Cycle for the 555 Oscillator,             
which is the ratio of the “ON” time, divided by the “OFF” 
time. 

They are the most popular low-cost inverters on the 
consumer market today, particularly among car inverters. 
The reason most electronic devices do not care about 
supplied waveform is that they have an internal SMPS, 
which rectifies input voltage anyway. Nevertheless, some 
equipment requires cleaner power. Unfortunately, the 
type of AC output is rarely mentioned in consumer-grade 
products. If you see a device whose description does not 
state that it is a pure sinusoidal type, then most likely it is 
a square wave or a modified one. We saw that output 
waveform in conventional modified sine wave DC-AC 
circuits has only three levels: zero or peak voltage of both 
polarities. By adding two more voltage levels, a designer 
can produce THD from 24% to typically 6.5%. 
Periodically connecting the output to a specific voltage 
level with proper timing can produce a multiple-level 
waveform which is closer to sinusoidal than conventional 
modified one. 

A true sine wave inverter produces output with the 
lowest total harmonic distortion (normally below 3%). It is 
the most expensive type of AC source, which is used 
when there is a need for a sinusoidal output for certain a 
device, such as medical equipment, laser printers, 
stereos, etc. This type is also used in grid-connected 
applications (Zeeshan et al., 2014; www.electronicst 
utorials) 
 
 
MATERIAL AND METHOD 
 
NI Multisim 12.0, 555 Timer, two pieces of 0.1µF, 0.01µF 
non-capacitors, 15µF electrolytic capacitor, 12V 
Transformer, 972 mH inductor, transistor: (BC547C, 
BC557A). 

The NI Multisim 12; a powerful schematic capture and 
simulation environment, was used to construct and 
simulate the designed electronic circuit as shown in figure 
1 below. 
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Figure 1.  The inverter circuit 

 
 
RESULTS AND DISCUSSION 
 
The output from the low pass filter is passed through to a 
transformer to step it up to 240 V AC. 

Figure   4   shows   the   results   for   R3 = 10k and 
R1=139k with frequency of 50Hz and The output 
waveform shown in Figure. 5 is 50Hz, 240V AC pure 
sinusoidal wave with R3 and R1 values of 10k and 139k 
respectively with no load attached. 

In Figure 1 is shown a transformer and LM555 IC 
based inverter circuit with the capability of giving a 50 Hz 
240 V output. Where, V1 is a 12VDC input voltage supply 
which can be from 12V deep cycle battery source. 
Instead of the battery energy sources such as solar 
panel, wind and biogas can be considered. Resistors R3, 
R1 and capacitor C4 are acting as a time constant, the 
square wave from the 555 timer as shown figure 2 is fed 
into the complementary transistorsQ2 and Q3. The 
transistor Q2 is NPN and while transistor Q3 is PNP, both 
make up a pair of switching devices to generate AC 
cycle, while inductor L1 and capacitor C5 are acting as a 
low pass filter to  convert square wave output from the 
transistor-pair into sinusoidal wave. 
 
 

 
 

Figure 2. This output waveform from the 555 Timer. 

 



 
 
 
 

 
 

  Figure 3. Output waveform at transistor terminal.  

 
 

 
 

Figure 4. Output waveform from low pass filter. 
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Wave Shaping 
 
The output from NPN and PNP transistor pair is in square 
wave which also contains harmonics and waveform 
disorder properties as shown in Figure 3-5. 

 After amplification by the transistors, the proposed 
low pass filter configuration for 50Hz frequency the 
harmonics are reduced and the output waveform is in 
proper sinusoidal shape a scan be observed in Figure 5.  
 
 
CONCLUSION  
 
This project represents a duty cycle configuration of 
LM555 timer to generate 50Hz AC output. Also the low 
wave into pure sinusoidal wave form. The results shown 
are simulation based which shows a proper shape 240 V 
AC output with reduced harmonics and noise effect. This 
work served as the basis for the construction of a power 
inverter which is ongoing. 
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Figure 5. Output waveform from transformer. 

 
 
 

 
 

.       


