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Abstract - In present scenario, energy plays an important role in our daily life. Cell phone has become part of daily life since 
several activities such as paying water bills, electricity bills, making online purchases, fund transfer etc, can be made with 
the assistance of cell phones. The battery drains out rapidly when user uses cell phone for long time such as using for social 
media, internet and music etc. Portable charger can be used to charge the cell phones, when user is frequently travelling, but 
even the portable charger needs to be changed when the user is staying away from home for several days. This work 
addresses the resolve problem of charging cell phone when the user is away from home in rural, urban and even in remote 
places where conventional electrical power is not available. Arduino is the primary controller in charging system. The 
charging system utilizes coin insertion module, RFID reader, keypad, LCD display and WI-FI module. 
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I. INTRODUCTION 
 
The value for the mobile phone in market getting 
more demand  because more cell phone  users are 
using mobile in our daily life, so that the mobile 
phone and electronic gadgets industry has spread  into 
rural areas and also in urban for communication[1].  
In rural areas, where we can see more grid power 
problem it means electricity is not available for 
partial/full daytime, but most of the time this problem 
will not face in the urban areas because they use more 
sophisticated mobiles phones in their daily life since 
they use mobile phones with good power batteries, 
but also battery becomes low due to more usage of 
mobile phone. Thus, this will become problem for 
them so system needs to develop a reliable system 
like mobile charging using solar energy by coin 
insertion to address low battery problem. This mobile 
charging system can be used in public and remote 
places and has more advantages which uses natural 
energy source that is sun light [2]. Using solar 
energy, pollution can be minimized. Mobile charging 
by coin insertion system is integration of advance 
technologies such as IOT and sensors. 
 
This paper is organized as follows. Section II 
discusses previously published related works. The 
system setup is presented in Section III. Section IV 
describes the IOT setup. The Implementation of 
algorithm is shown in Section V. In Section VI, 
results of the work are discussed. In Section VII, 
work is concluded. 
 
II. RELATED WORK 
 
In an IOT based system, battery is essential and 
charging the battery needs time and it is common to 

charge using cable. Here user can transfer the power 
using RF waves and can charge the battery without 
wire, which reduces the time to charge the battery [1]. 
In this work, instead of designing battery inside 
mobile phones, user use sensor to detect the power 
transmitted and passes it on to the mobile device 
since sensors are relatively cheaper compared to the 
cell phone device. It can be manufactured in bulk and 
cost effective. Sensors need to detect and convert the 
transmitted power via wireless medium to voltage at 
the receiver end [2]. 
 
In [3], microcontroller which is used to control the 
peripheral devices connected to it. This system uses 
the advance technique such as image processing. By 
using image processing, duplication of the coin is 
avoided and detected through the MATLAB code. In 
this way, detection of coin is done by taking some 
important parameters which are required to detect the 
coin such as dimension of the coin and image of the 
coin. When these parameters are satisfied then only 
the coin module will send one single pulse to the 
microcontroller. Then timer will start counting the 
charging time. The mobile will charge up to the pre-
defined charging time which is specified in program. 
The keil u version software is used for developing the 
MATLAB code. 
The sound and vibration can be converted into 
electrical energy which can be used to charge the 
battery since it converts the mechanical energy into 
electrical [4]. It can be used in multiple ways. 
 
III. SYSTEM SETUP 
 
The block diagram of mobile charging system is 
shown in Figure 1. Components used in this work are 
as follows 
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1. Arduino 
2. ESP12E WI-FI module 
3. Relay Coin insertion machine 
4. RFID Reader and 
5. LCD display. 
 
This system provides two input options for the user to 
charge mobile phones, which are as follows: 
1. Coin based mobile charging and 
2. RFID based mobile charging. 
 

 
Figure 1: Block diagram of mobile charging system. 

 
A. Arduino 
This system uses Arduino mega which is heart part of 
the system. Arduino, which controls different 
electronic devices which are connected to it. The 
Arduino is performing controlling operation and is 
monitoring the mobile charging time and switching 
relay between battery and main power supply. 
Arduino works only when signal receives from the 
coin module and RFID reader. Figure 2 shows the pin 
diagram of Arduino Mega 2560. 
 

 
Figure 2: Arduino Mega 2560. 

 
After receiving signals from coin module and RFID, 
the controller starts counting the mobile charging 
time and mobile charging time is displayed in the 
LCD display. 
 
B. ESP12E WI-FI Module 
The main purpose of  ESP12E WI-FI is used to 
update money collection status of the system to the 
cloud, for that system needs one communication link. 
For providing the link, ESP12E WI-FI is used and 
also which enables IOT service (cloud computation). 
ESP12E WI-FI module is shown in Figure 3. 

 
Figure 3:ESP12E Wi-Fi module. 

 
C. Coin Insertion Module and RFID reader 
This system contains two input stages which are as 
follows: 
1.1st input stage is coin module. This coin module 
will accept the 5 different coins where user needs to 
insert the coin in the coin module and coin module 
will check the different parameters of the inserted 
coin which are as follows: 
1. Coin diameter = 15 mm – 32 mm. 
2. Coin thickness = 1.2 mm – 3.8 mm. 
If the inserted coin satisfies the above two parameters 
and coin module will send the number of pulses to 
controller. The other important specifications of the 
coin module are as follows: 
 
1. Working voltage = DC +12 V 
2. Working current = 65 mA 
3. Signal output = pulse 
 
Figure 4 shows the coin insertion module. If the 
inserted coin satisfies the given parameter then that 
particular coin will be sent to collection box, if the 
inserted coin does not satisfy the above conditions 
then the coin module will be sent to the refund box. 

 
Figure 4: Coin module. 

 
The features of coin module are as follows: 
1. Self-programming 
2. Capability of accepting all worldwide coins 

 
Figure 5: RFID reader Module. 

 
2. 2nd input of the system is RFID cards, where these 
cards eliminates the problems of coins, but most of 
the time user can’t carry the coin in such cases these 
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cards will help the users. These cards will work 
similar to normal ATM card, user needs to swipe the 
card at the charging station then the system will ask 
the user enter secrete pin after entering the secrete pin 
system will display the different options in the LCD 
display. Depending upon the option display, user 
needs to select the any one of the option by pressing 
the respective key from the keyboard after that 
system will deduct the money from the card. By using 
these cards automatically security will increase [4]. 
The RFID reader module is shown in Figure 5. 
 
D. Relay 
The main purpose of using the relay is to switch 
charging point from solar energy charging to 
conventional electrical charging and vice verse. 
Figure 6 shows relay. 

 
Figure 6: Relay. 

 
E. Solar panel 
This system will utilize natural energy source which 
is available in environment that is sun rays. When the 
sun light falls on the solar panel and solar panel 
converts the light energy into electrical energy. The 
converted energy is stored in battery to run the 
mobile charging system. Figure 7 shows the solar 
panel and battery setup [5]. 

 
Figure 7: Solar Panel and Battery. 

 
IV. IOT SETUP 
 
The mobile application for both User and Admin apps 
is shown in Figure 8. 

 
Figure 8: User and Admin apps. 

 

The mobile application of user shows the position of 
the system and admin application includes the data of 
the system [6]. 
User application which helps user to find the charging 
system in their surroundings and also it will navigate 
to user till reach the charging station and these 
stations are fixed. While developing this application, 
some important geographical points are selected on 
the earth those points only display in the application, 
and those points are plotted in Google map, for doing 
that android studio is used. 
Admin application will provide the information of 
charging system that how much money is collected in 
the particular system. When anybody wants to see the 
money collected in the system then they can get 
information with this application. 
 
V. IMPLEMENTION OF ALGORITHM 
 
Figure 9 shows the flow chart of coin based mobile 
charging. 

 
Figure 9: Flow chart of coin based mobile charging. 

 
Algorithm for coin based mobile charging is as 
follows 
Step 1: Start 
Step 2: Insert the coin in coin machine 
Step 3: Collect the coin or else refund the coin 
Step 4: Send command to the Arduino 
Step 5: Mobile charging time starts 
Step 6: Time completed 
Step 7: Stop charging. 
 
Figure 10 shows the flow chart of RFID based mobile 
charging. 
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Algorithm for RFID based mobile charging is as 
follows 
Step 1: Start 
Step 2: Swap RFID card 
Step 3: Send command to the Arduino 
Step 4: Shows then options in LCD 
Step 5: Select the options 
Step 6: Mobile charging time starts 
Step 7: Time completed 
Step 8: Stop charging 

 
Figure 10:  Flow chart of RFID based mobile charging. 

 
VI. RESULTS 
This section presents the results of different cases that 
have been implemented through this work. System 
uses the coin insertion module and RFID reader as 
the input. Figure 11 shows coin is being inserted by 
user and RFID is being swiped by user to charge the 
mobile. 

 
Figure 11: Coin is being inserted by user and RFID is being 

swiped by user to charge the mobile. 
 

Snapshot of LCD displaying for different cases is as 
follows: 
Figure 12 shows, when system is turned on, LCD 
displays initial status of system. 
 

 
Figure 12: Initial status of system. 

 
Figure 13 shows the LCD display of mobile charging 
time, when user uses 4 different types of coins. 
 

 
Figure 13: Display of charging time and inserted coins. 

 
Figure 14 shows LCD display when user uses RFID 
card, initially system gives the information to the user 
about the balance present in RFID card. 
 

 
Figure 14: Display of balance present in RFID card. 

 
Figure 15 shows LCD display, when user uses the 
RFID card, system asks user to enter the password. 
 

 
Figure 15: Display of entering the password. 

 
Figure 16 shows LCD display, when the user enters 
wrong password and user uses the RFID card for 
mobile charging. 
 

 
Figure 16: Wrong password entered by user. 

 
Figure 17 shows LCD display, system gives the 
information to the user that is entered password is 
correct and also system asks the user to enter the 
amount for mobile charging, when the user uses the 
RFID card. 
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Figure 17: Enter the amount. 

 
Figure 18 shows the charging time depending on the 
entered amount when the user uses the RFID card for 
the mobile charging. 
 

 
Figure 18: LCD display show the charging time. 

 
Figure 19 shows the position of the mobile charging 
systems in public places in the user application. The 
positions of charging system are chosen with the help 
of geographical co-ordinates. 
 

 
Figure 19: User application. 

 
Figure 20 shows admin application, amount collected 
by a charging system from RFID card and coin 
module is depicted. This application is developed on 
the ubidots platform. 
 

 
Figure 20: Admin application. 

 
CONCLUSION 
 
An IOT based mobile charging system with solar 
energy is developed and tested. The developed 
mobile charging system has been tested for different 

denominations of charging rate such as Rs 1/-, Rs 2/-, 
Rs 5/- and Rs 10/-. 
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