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Abstract :

As in today’s world, mobile phone has become a necessary thing for the people. Today’s technically
advanced mobile phones are capable of not only receiving and placingthe calls but also can store
data, taking pictures and many more. Mobile phones help us to stay connected with others and provide
the user high security. As the use increases an equal amount of power is required to run the application.
As in regular routine we can charge the phone easily but as routine changes and if we are on a long
journey or in emergency or in some unpredictable situations where we require emergency mobile
charging that time coin insertion mobile charging system plays a vital role where one easily charge their
phone at public place at less cost. This system consists of coin sensing module that recognises valid
coins and then signals the microcontroller for further action. If a valid coin is sensed it’s signal is sent to
microcontroller and then microcontroller starts the charging mechanism providing a 5V supply through
the power supply.

Now the system also to monitor the amount of charging to be provided. So the microcontroller starts
the reverse countdown timer to display the charging time for that mobile phone. Now if the user
inserts another coin in that time, the microcontroller adds the time to currently remaining charging
time and starts the reverse countdown. The system also uses renewable resource like solar energy
charge the mobile phone by converting solar energy into electrical energy. This system also have
secondary source as AC input in rainy season. The system also have solar tracking subsystem which
ensures that maximum utilization of solar energy is done.So this system can be used for smart mobile
charging at public places.
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Objective

The objective of this project is to insert the coin
to charge the mobile phone in public places.
People who are all using mobile phones in
outside of home or office without charging
condition, the coin based mobile phone charger
is very useful to that person for using coin to
charge that mobile.

The system consists of a coin recognition
module that recognizes valid coins and then

signals the microcontroller for further action. If
a valid coin is found it signals the
microcontroller and microcontroller then starts
the mobile charging mechanism providing a 5V
supply through a power supply section to the
mobile phone, now system also needs to monitor
the amount of charging to be provided.

So the microcontroller starts a reverse
countdown timer to display the charging time
for that mobile phone. Now if the user inserts
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another coin in that time, the microcontroller
adds the time to currently remaining charging
Block Diagram

time and starts the reverse countdown.
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Fig.1 Block Diagram

This proposed system will charge the mobile
phone by inserting coin. For coin insertion we
are using coin insertion module which will
detect the inserted coin, if appropriate coin is
detected then it will give the digital signal to the
microcontroller otherwiseit will refund the coin.
Then the microcontroller will ON the respective
relay for specific time interval according to the
algorithm. This proposed system will not charge
the mobile full from 0% to 100% but it will
charge according to number of coins inserted. If
we add more coins then time will also get added
to the charging and reverse count down time

Circuit Diagram
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will get displayed on LCD. This proposed system
will also use the solar energy for charging the
battery at mobile charging station and uses AC
power supply as secondary source if sun is not
available. We use solar tracking system for
maximum utilization of solar energy using LDRs.
As we are using 12V battery for storing the solar
energy so to protect the battery from over
voltage we are using charge controller circuit. If
battery voltage exceeded 13.5V then charge
controller will automatically cut off the supply to
the battery and hence battery will get saved
from damage due to over voltage.
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This system uses coin sensor module which uses
the thickness, diameter and fall time of the coins
to identify them and it is fully programmable.
The coin sensor module will recognize them
and report when each type is inserted, rejecting
other coins. After detecting the coin it sends the
signal to the microcontroller through pin no. 4.
This analog signal willget converted into analog
signal through internal ADC provided by
microcontroller. This digital signal is sent to
relays through transistors which is connected to
pin no. 14 and 15.These relays are used to

Ja J6
THUOE KFRLOGC k2

TTLYY

control the charging period of the mobile.

The system also uses solar tracking sub-system
for maximum utilization of solar energy. In this
sub-system we used three LDRs which are

placed in east, center and west directions. By 2481

sensing maximum intensity of the light by LDR,
this helps in changing the direction ofthe solar
panel in particular direction. For changing the
direction motor driver[IC-L293D] is used.
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Fig.3 Charge Controller Circuit

It is an automatic switching circuit that is used
to control the charging of a battery from solar
panel or any other source. It is a 555 based
simple circuits used to charge the battery when
the battery charge goes below the lower limits,
and it will stop charging when the battery
reaches its upper limit voltage. This is the
driving circuit of the DIY AUTOMATIC SOLAR
CHARGE CONTROLLER.

The 5v relay is the main component of this
circuit. It has an SPDT (Single Pole Double
Throw) relay. It has one common (pole) terminal
and 2 contacts in 2 different configurations. One
is N.O (Normally Open) and other one is N.C
(Normally closed)

In our case we connect the positive of the

solar panel to the pole of the relay and
positive of the battery to N.O when the battery is
connected to the SCC (solar charge controller)
the circuit check the battery voltage the voltage
is less than or equal to lower limit the current is
flows to the battery and battery start charging.
When the battery voltage reaches the upper
limit, the relay is activated and the current is
redirect to N.C for dumping.

After finishing the circuit you need to set the
upper and lower limits. Battery calibration is
required to avoid the overcharging and over
discharging of the battery. We are using 12v as
lower-limit and 14.9v as upper limits, that
means when the battery charge reaches thel2v
battery start charging. When the battery voltage
reaches the upper limit or 14.9 volt .the relay is
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activated and circuit start dumping.

To set the limits we use a multi-meter and a
variable power supply. One with 12v and other
one with 15v.first we set the lower limit or set
the voltage to 12v and connect it to the circuit
Connect the ground where to the common of the
multi-meter and touch the testing probe to the
pin 2 of the 555 IC. Adjust the voltage by
adjusting the VR to get 1.66voltage.Then set the
voltage to 14.9v and touch the probe to the pin 6
of the 555 IC. Adjust the voltage to 3.33v.check
once aging .now over SCC is ready for use.

Schematic Representation

First connect the positive from the solar panel to
the center pole of the relay then connect a red
wire from battery to N.O of the relay. Connect
the negative wire from the solar panel to the
negative of the circuit then connect the battery’s
negative to the circuit. When thebattery voltage
is less than 14.9 v then the start charging by
passing current through N.O of the relay. When
the Dbattery voltage reaches 14 volt it
automatically switches the relay to N.C Layout
Vs Schematic Verification Report
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Layout Representation
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Fig.Layout

Schematic Representation of Charge Controller
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Fig.5 Charge Controller Schematic
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Layout Representation Of Charge Controller

Fig.5 Charge Controller Layout

Testing Procedure

»  After the PCB returns from fabrication,
inspect it to ensure that all parts are placed
properly and in the correct orientation.
Verified solder joints.

» Resistance of particular region is measured
by using multi-meter and compared with
estimated resistance to find out any defects,
especially those that could do damage when
power is applied.

» Power up and measure voltage regulator
outputs and any other supply voltages or
biascurrents that are important for correct
operation. We also checked that your
oscillator is functioning or any other basic
functions of your board here.

» Environmental testing - We verify that all
LDRs working as per requirement in
different sunlight conditions and

accordingly the solar panel is moving or not.

Enclosure Design

Step 1: Block Diagram
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Conclusion

After analysing the related articles, literatures
and a few similar projects the current system
was selected. The developed system is able to
achieve the primary objectives like chargingthe
mobile phone using coin insertion for a specific
duration of time, tracking the maximum
sunlight, charge controller to avoid damage to
the battery due to over voltage. The system is
able to control the communication between
various components. In this research we
consider a hybrid framework that combines the
advantages of power supply charging and solar
energy harvesting technologies

Future Scope
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As the system uses solar energy so it is very
much efficient. It can be installed on railway
stations, bus stops and public places for pay
charging facility. The system is very much useful
for emergency charging purposes or in rural
areas where AC supply is not available for 24x7
hours.
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