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Abstract - This paper provide an overview of the 
charging circuit and controlling circuit that is used in 
the electric vehicle. The paper describes how each 
section from charging circuit to the controlling circuit 
functions. The paper finally shows some electric 
vehicle prototype in terms of designing as a conclusion 
of the papers. 
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1. INTRODUCTION 
 
In this project we have designed two main circuits of Battery 
Based Electric Vehicle for 2 Wheeler. One is Battery charging 
circuit of 24V 20A and other is controller circuit to run the 
BLDC motor. In this project considering the Battery charging 
circuit it is designed by using various components like full 
wave bridge wave rectifier circuit, OP-Amp that is LH358, 
BC547 Transistor, and Relay to charge the Lithium ion 
battery. OP-Amps are used in Battery charging circuit 
because they converts differential signals to single ended 
signals as output and improves the dynamic range by 
applying a gain of 2V to the signals. 
 
Whereas as considering the controller circuit in that circuit 
the main component is Microcontroller that is PIC16F887 
Microcontroller which is used to generate PWM pulses to 
control the speed of the BLDC motor. For controlling the 
speed a potentiometer is placed at analog pin of 
microcontroller AN4 (which is PIN 7). Besides 
microcontroller there are also other components like chip 
IR2101 for controlling High and Low side of MOSFET at each 
phase. And third most important element of the controller 
circuit is MOSFET it is used for space limitation and high 
efficiency requirement demand for a device which can carry 
high power and switch at higher frequencies. Basically it 
works as switching device. 
 

2. THE KEY COMPONENTS IN EV 
 
The electric vehicle is rather simple in structure. The key 
components are the parts. Fig 1 shows the Block diagram. 

 

 
Fig -1: Block Diagram 

The above figure aims to introduce the Design of Charging 
circuit and Controller circuit for Electric Vehicle (2 wheeler) 
with more user friendly and low cost features. Which consist 
of Power Supply which is use to provide 24V 20A to lithium 
Ion Battery, then through dc bus it gets transmitted to DC-DC 
Converter which converts 24v to 20v and gets passed to Hub 
Motor. 

3. BLOCK DIAGRAM 
 
1. Power Supply:- 
 
We have used 30 V transformer to step down 230V 50Hz 
which is coming from main supply. It consist of bridge 
rectifier which convert AC current into DC current which get 
passed to the Regulator IC from where 30 V gets converted 
into 25 V then this voltage is passed to Lithium-ion Battery. 
 
2. Lithium-ion Battery:- 
 
Lithium-ion Battery is used to store current which is passed 
from power supply which is 24V 20A. 
 
3. DC Bus:- 
 
DC-BUS is technology for reliable and economical 
communication over noisy DC or AC power lines. The DC- 
BUS converts the digital input data into phase modulated 
signals, protected against errors generated by noise over the 
power. 
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4. DC-DC Converter:- 
 
DC-DC Converter is used to convert 24V 20 A which is 
supplied from Lithium-ion Battery to 24V 20A which is 
required for BLDC Hub Motor. 
 
5. Input Command:- 
 
Input command as the name suggest it is the input which is 
given to the motor controller so that according to the input 
given to motor controller the motor speed is controlled. 
 
6. Motor Controller:- 
 
Motor Controller is a combination of Power electronics and 
embedded micro-computing elements which make the 
efficient conversion of energy stored in batteries of an 
electric vehicle to generate motion. 
 
7. BLDC Hub Motor:- 
 
The BLDC motor has a permanent-magnet rotor surrounded 
by a wound stator. The winding in the stator get commutated 
electronically, instead of with brushes. This makes the BLDC 
motor: 
 
• Simpler to maintain, 
• More durable 
• Smaller 
• 85%–90% more efficient 
 

4. SYSTEM SPECIFICATION 
 
(i) Hardware Specification:- 

 1 Battery of 24 volt and 20 amp  

 High speed configuration 

 BLDC motor 500 watt & 20 volt 

 PIC16F887 Microcontroller 

 IR2101 Chip 

 Mosfet IRF3205 

(ii) Software Specifications:- 

 MP Lab 

 Proteus Software 

(iii) Features:- 

 No Fuel, Cheaper To Maintain. 

 More Eco-Friendly 

 Lower Carbon Footprint. 

 Less Noise Pollution 

 Smoother to Ride. 

 Low Cost 

(iv) Applications:- 

 Automobile Industries 

(v) Proposed platform:- 

 Power Electronics & Embedded System 

 Software – MPLab 

 Hardware – Microcontroller 

 (vi) Tools- 

 Simulation – Proteus 8 professional software 

 Implementation – Microcontroller & Embedded 
System 

(vii) Advantages:- 

 Storage space 

 Fuel savings 

 Ecology and respect for the environment 

 Lower maintenance cost among many other 
differences with gasoline engines 

 Lower acoustic impact 

(viii) Limitations:- 

 Low speed 

 The charging time 

 Recharging points 

 Laws 

5. RESULT 

(i) Simulation Results:- 

Module wise simulation result – 

a) Battery Charging Section: 

 

     Fig -2: Circuit diagram of battery charging section 

Fig.2 shows a circuit diagram of the proposed recharging 
system, compliant with an E-bike battery. From the right to 
the left, the following parts are shown: the Transformer, the 
bridge circuit to convert AC into DC, which supplies the final 
rechargeable battery. Now a days Li-Ion batteries are 
typically employed for E-bike supply. The proposed recharge 
system complies with a 24V 20Ah Li-Ion battery. The 24v the 
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battery voltage lies in the range 20V designed system 
envisions an about 500W recharge. 

b) Controller Circuit Section: 

 

     Fig -3: Circuit diagram of controller circuit section. 

Considering Fig 3 the controller circuit in that circuit the 
main component is Microcontroller that is PIC16F887 
Microcontroller which is used to generate PWM pulses to 
control the speed of the BLDC motor. For controlling the 
speed a potentiometer is placed at analog pin of 
microcontroller AN4 (which is PIN 7). Besides 
microcontroller there are also other components like chip 
IR2101 for controlling High and Low side of MOSFET at each 
phase. And third most important element of the controller 
circuit is MOSFET it is used for space limitation and high 
efficiency requirement demand for a device which can carry 
high power. 

c) PCB Layout:- 

(i) Battery Charging Circuit 

 

         Fig -4: PCB layout of Battery Charging Circuit 

 

 

 

 

 

 

 

 

(ii) Controller Circuit 

 

                      Fig -5: PCB Layout of Controller Circuit 

d) 3-D Figure 

(i) Battery Circuit 

 

           Fig -6: 3-D figure of Battery Charging Circuit 

(ii) Controller Circuit 

 

                   Fig -7: 3-D Figure of Controller Circuit 
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6. CONCLUSION 

Electric Vehicles differ from traditional petrol or diesel-
powered vehicles as they operate on electricity which can be 
obtained from renewable and non – renewable energy 
sources unlike the latter ones which can only be powered by 
non – renewable energy sources. Hence, we can drastically 
reduce the carbon footprints by using renewable energy 
sources for electricity generation such as solar, wind, water, 
etc. Here we have designed electric vehicle that is battery 
operated. In this project our main motive was to design a 
battery charging circuit and Controller circuit for battery 
based electric vehicle. And we have successfully designed 
these two circuits and tested its results on Proteus simulation 
by using Proteus 8 Professional simulation software. In this 
semester we have successfully completed the simulation and 
designing part of our Final year project. 

7. ACKNOWLEDGMENT 

The satisfaction that accompanies the successful completion 
of the task would be put incomplete without the mention of 
the people who made it possible, whose constant guidance 
and encouragement crown all the efforts with success. It is 
my greatest pleasure to thank Prof. Dr. V. V. SHETE (Vice 
Principal and Head of the Department of Electronics and 
Communication) MIT ADT University for providing us heart 
full encouragement support and allowing us to work in such a 
resourceful lab of this esteemed institute and thereby 
fulfilling one of my dreams. I whole heartedly thank my 
project guide Prof. Dr. Reena Gunjan (Professor Electronics 
and Communication Department), Prof. Amit Kumar Patil 
(Asst. Professor Electronics and Communication Department) 
& Prof. Rageshari Bakare (Asst. Professor Electronics and 
Communication Department) for consistent guidance, expert 
academic and support throughout the project, without his 
great concepts & inspiration it would have been impossible. I 
thank my parents for their emotional and financial support 
which they provided during this project. We show gratitude 
to our Honorable Principal Prof Dr. Kishore Ravande, for 
having provided all the facilities and support. I thank to all 
faculties who directly and indirectly helped us in the 
completion of this project. 

8. REFERENCES 

[i] Design and Development of Electric scooter Prof. 
Mahesh S. Khande1, Mr. Akshay S. Patil2, Mr. Gaurav 
C. Andhale3, Mr. Rohan S. Shirsat4. 1Assistant 
Professor, Electrical Department, DVVPCOE, 
Ahmednagar, Maharashtra, India.2, 3, 4 BE Student, 
Electrical Department, DVVPCOE, Ahmednagar, and 
Maharashtra, India. 

[ii] STUDY OF ELECTRIC VEHICLE BATTERY 
RELIABILITY IMPROVEMENT Won Jung. 
Department of Industrial and Management 
Engineering, Daegu University, South Korea A. 
Ismail*, M.F. Ariffin and S.A. Noor Faculty of 
Mechanical Engineering, University Technology 
MARA, Malaysia. 

[iii] International Journal of Innovative Research in 
Science, Engineering and Technology (An ISO 3297: 
2007 Certified Organization) Vol. 5, Issue 5, May 
2016. Fabrication and Performance Analysis of Two 
Wheeler Hybrid Vehicle Chinmay Sawant1, Rushabh 
Shah2, Ashutosh Waghmare3, Sagar Aher4, Balaji 
Maddewad5 U.G. Student, Department of Mechanical 
Engineering, NBN Sinhgad School of Engineering, 
Ambegaon, Pune, Maharashtra, India. 

[iv] Jones, W.D., “Hybrids to the rescue [hybrid electric 
vehicles]”, IEEE Spectrum, Vol. 40(1), 2003, pp. 70 – 
71. 

[v] Jones, W.D., “Take this car and plug it [plug in hybrid 
vehicles]”, Spectrum, IEEE, Vol. 42, Issue 7, July 
2005, pp. 10 – 13. 

[vi] Hyunjae Yoo; Seung-Ki Sul; Yongho Park; Jongchan 
Jeong, “System Integration and Power-Flow 
Management for a Series Hybrid Electric Vehicle 
Using Supercapacitors and Batteries”, IEEE Trans. on 
Industry Applications, Vol. 44, Issue 1, Jan.-Feb. 
2008, pp. 108 – 114. 

[vii] Haddoun, A.; Benbouzid, M. E. H.; Diallo, D.; 
Abdessemed, R.; Ghouili, J.; Srairi, K., “A Loss-
Minimization DTC Scheme for EV Induction Motors”, 
IEEE Trans on Vehicular Technology, Vol. 56(1), Jan. 
2007, pp. 81 – 88. 

[viii] Jinyun Gan; Chau, K.T.; Chan, C.C.; Jiang, J.Z., “A new 
surface-inset, permanent-magnet, brushless DC 
motor drive for electric vehicles”, IEEE Transactions 
on Magnetics, Vol. 36, Issue 5, Part 2, Sept 2000, pp. 
3810 – 3818. 

[ix] Chau, K.T.; Chan, C.C.; Chunhua Liu, “Overview of 
Permanent-Magnet Brushless Drives for Electric and 
Hybrid Electric Vehicles”, IEEE Trans. on Industrial 
Electronics, Vol. 55, Issue 6, June 2008, pp. 2246 – 
2257. 

 

 

 

 

 


