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Initial Survey for Finalization of Title (Literature Survey):

Within the last decades there has
been major advantage advancement in power electronics.
One of such the power electronic device which converts DC

power to AC power at required output voltage and frequency

level is known as inverter,

Inverters are used for many applications
as in situations where low voltage resources such as batteries
solar panels are 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 this report focuses on design

and simulation of portable inverter using IC 555.

Applications of inverters are in numerous in
day to day life. During the power cut we generally see its
use in both ruler and urban areas. By observmg condltlon of

day to day needs we work on a 51mple DC tbi A€vinverter

<y
CLPrne

using IC 555 timer IC as our prOJect
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Area & Scope:

There are lots of applications of the DC to AC inverter. We

cannot useDC to power up appliances in power failure so as a DC to AC

inverted supply is used. Some of the low power inverter applications are:

= This is a simple inverter circuit based on 555 timer IC. Here timer

IC wired as anastable multivibrator mode.
= The diode IN4007 is used to get 50% duty cycle for the pulses from 555.

*  The output pulse from 555 astable multivibrator is fed to the base of

power transistor2sc4029. The 2sc4029 transistor is used as switch.

*  Transformer step up to 12 V to 220 V , thus we got 50Hz, 220 V AC

supply at theoutput of transformer secondary.

»=  Usea 12V battery along with a battery charger circuit to power

this DC to ACinverter.
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Abstract:
All modern engineering system includes certain

aspects of control system at some point in their broadcast scenes, control
engineering and the associated theory are concerned with the means of

making system to behave in a desired way.

Applications of inverters are in numerous in day to
day life. During the power cut we generally see its use in both ruler and
urban areas. By observing condition of day to day needs we work on a

simple DC to AC inverter using IC 555 timer IC as our project.

It is a low cost simple 12 volt to 220 volt inverter
circuit the astable multivibrator mode operation of 555 timer IC utilized
here for AC oscillation inverters are very useful electronics products for
compensating emergency power failure more advancement can also be

made in circuit design to make it work more efficiently and in large scale.
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ABSTRACT

Within the last decades there has been major
advantage advancement in power electronics. One of such the power electronic device which
converts DC power to AC power at required output voltage and frequency level is known as

inverter.

Inverters are used for many applications as in situations where
low voltage resources such as batteries solar panels are 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 this report focuses on
design and simulation of portable inverter using 1C 555.

INTRODUCTION

All modern engineering system includes certain aspects of control
system at some point in their broadcast scenes, control engineering and the associated theory

are concerned with the means of making system to behave in a desired way.

Applications of inverters are in numerous in day to day life. During the
power cut we generally see its use in both ruler and urban areas. By observing condition of

day to day needs we work on a simple DC to AC inverter using IC 555 timer IC as our project.

It is a low cost simple 12 volt to 220 volt inverter circuit the astable

multivibrator mode operation of 555 timer IC utilized here for AC oscillation inverters are




very useful electronics products for compensating emergency power failure more

advancement can also be made in circuit design to make it work more efficiently and in large

scale.

COMPONENTS

In the designing of this circuit we have require different types of

linear and nonlinear electronics components. Some of the few components of our inverter are

listed and described in the below section.

Part Lists-

+

+

+

555 TIMER IC (NE555N).
TRANSISTOR (25C4029).

STEP UP TRANSFORMER (9-0-9).
RECHARGABLE BATTERY (12 V).
RESISTORS.

RECTIFIER DIODE (1N4007).
CAPACITORS.

SINGLE STAND WIRE.




BRIEF DESCRIPTION OF PARTS

O 555 TIMER IC ((NE555N)
555 timer IC is an integrated circuit used in a variety of timer

pulse generator and oscillator applications. The 555 can be used to provide time delays
as an oscillator and as flip block element derivatives provide two or four times circuits
in one package. Additional terminals are provided for triggering, for resetting if
desired. In the time delay mode of
operation the time is precisely

controlled by one external resistor

E

and capacitor.

O 12V RECHARGEABLE BATTERY

» A rechargeable battery, a storage battery
or an accumulator is a type of electrical
battery, it compromises one or more
electrochemical ceils and is a type of

energy accumulator used for

electrochemical energy storage. It is
technically known as a secondary cell because its electrochemical reactions are
electrically reversible.

» Rechargeable batteries come in many different shapes and sizes, ranging from button
cells to megawatt systems connected to stabilize an electrical distribution network.

Several different combinations of chemicals are commonly used, including: lead-acid,




nickel cadmium (NiCad), nickel metal hydride (NiMH), lithium ion (Li-ion) and

lithium ion polymer (Li-ion polymer).

O TRANSISTOR (25C4029)
A transistor is a semiconductor device used to amplify or switch

electronic signals and electrical power. It is composed of semiconductor materials

usually with at least three terminals for connection to an external circuit

+ 2SC4029 is a High Power NPN silicon Power
transistor.

+ It is designed for use in general purpose
Amplifier and switching application.

+ Also complementary to 25C4029.

O 12V SMPS (BATTERY CHARGER)

A Switched mode power supply is an electronic power supply

that incorporates a switching regulator to convert electrical power efficiently.

SMPS

BATTERY CHARGER




Like other power supplies, an SMPS transfers power from a
source, like mains power, to a load, such as personal computer, while converting

voltage and current.

O STEP UP TRANSFORMER (9-0-9)




« Atransformer in which the output voltage is greater than its input voltage is called a

IN4007 DIODE

Anode (+) Cathode (-)
B

Anode (+) m Cathode (-)
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9-0-9 is a centre tapped transformer.
The secondary winding of the transformer has a tapping i.e.; 0 in 9-0-9.

0 V is the centre of the secondary wire with 9 VV and 9 V at the ends.

If we use 9 and 0 then we get output as 9 V. If we use 9 and 9 then we get output as 18
V.

O RECTIFIER DIODE (1N4007)

1N4007 is a PN junction diode. 1N4007 belongs to the series of INXXXX devices.
1N indicates single junction whereas N indicates the semiconductor diode. 4007 is the
specific number to indicate the particular diode.

These type of diodes allow only the flow of electrical current in one direction only.
So, it is used for conversion of AC power to DC.

1N4007 is electrically compatible with other rectifier diodes and can be

used instead of any of the diode belonging to 1N400X series.

12




- Some of the purposes of 1N4007 are freewheeling diodes application,

general purpose rectification of power supplies, inverters, converters, etc

RESISTORS

» Registers are electronic components which have | i

specific never changing electrical resistance. The \ N/

resistance limits flow of electrons through a circuit. & & & & 6
. . - :. L3 ] :'ﬂ‘ ::': .lll
They are passive components meaning they only fh £ S oW mm oy

consume power. Resistors are usually added to
circuits where the compliment active components
like opens microcontrollers and other integrated circuits.

» The current through a resistor is directly proportional to the voltage across the resistor

terminals. This relationship is represented by ohm’s law.

I =VIR
» Where | is the current in amperes, V is potential difference in volts measured across the
conductor, and R is the resistance of the conductor in ohms.

O CAPACITORS

A capacitor (condenser) is a passive two terminal electrical component used to store
energy electro statically in an electric field. The forms of practical capacitors vary
widely, but all contain at least two plates separated by dielectric. A dielectric can be
glass, air, paper, mica, etc. the
dielectric acts to increase the capacitor’s

charge capacity. Capacitors are widely used as

parts of electrical circuits in many common

electrical devices.

13




CIRCUIT DIAGRAM
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WORKING PRINCIPAL OF THE CIRCUIT

This is a simple inverter circuit based on 555 timer 1C. Here timer IC wired as an astable

multivibrator mode.
The diode IN4007 is used to get 50% duty cycle for the pulses from 555.

The output pulse from 555 astable multivibrator is fed to the base of power transistor
2s5¢4029. The 2sc4029 transistor is used as switch.

Transformer step up to 12 V to 220 V, thus we got 50Hz, 220 VV AC supply at the output

of transformer secondary.

Use a 12 V battery along with a battery charger circuit to power this DC to AC inverter.

RESULT

Transformer step up the 9 V to 220 V, thus we got 50 Hz, 220 V AC supply at the

output of transformer secondary.
The output will be 220 V AC 150 W at transformer secondary.

AC bulb or any other low watt appliances can be connected across transformer

secondary for results.

15




APPLICATIONS

There are lots of applications of the DC to AC inverter. We cannot use
DC to power up appliances in power failure so as a DC to AC inverted supply is used.

Some of the low power inverter applications are:

« Thisisasimple inverter circuit based on 555 timer IC. Here timer IC wired as an astable
multivibrator mode.

» The diode IN4007 is used to get 50% duty cycle for the pulses from 555.

* The output pulse from 555 astable multivibrator is fed to the base of power transistor
25¢4029. The 2sc4029 transistor is used as switch.

» Transformer step up to 12 V to 220 V , thus we got 50Hz, 220 VV AC supply at the
output of transformer secondary.

« Useal2V battery along with a battery charger circuit to power this DC to AC inverter.

ADVANTAGES

» This circuit can be used in cars and other vehicles to charge small batteries.
» This circuit can be used to drive low power AC motors.

» It can be used in solar power system.

16




DISADVANTAGES

» Since 555 Timer is used, the output may slightly vary around the required duty cycle
of 50% i.e.; exact 50% duty cycle signal is hard to achieve.

» Use of transistors reduces the efficiency of the circuit.

» Use of switching transistors has the possibility of causing cross over distortion in the
output signal. However this limitation has been reduced to some extent by the use of
biasing diodes.

CONCLUSION

After working on our simple DC to AC inverter using 555 timer circuit we have
observed that the converter is converting the 12 VV DC to AC through proper circuit
and then by using 9 V to 220 V centre trapped transformer we are increasing the voltage
and thus we can glow a led or bulb for certain time limit.

AC can’t be stored for future use whereas DC can be stored in battery and it can be converted
back to AC by using power inverters when required.

Thus, finally we have successfully completed our project and by observing its results
we can say that it’s a very important power cut solution for this era and also potential

material for coming years........

17







FUTURE ASPECTS

The inverter has no doubt a very handy and promising the future prospects.
We can still make it large by using more complex circuits and large batteries.
For more advancement on this domain research and development work needs to be done.

so let hope a world with an uninterrupted supply of

power by using INVERTER circuits......
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