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Abstract: 

 The design focuses on converting low battery voltage to high voltage for electric vehicle motor drives. 

 It ensures high efficiency, fast dynamic response, and effective thermal management across a wide input voltage range.  

 Traditional converters use duty cycle control, but have limited voltage gain for EV needs.  

 Advanced topologies like cascaded and interleaved boost converters are used to achieve higher voltage gain and better 

performance.  

 Key design factors include inductor selection, switching frequency, duty cycle optimization, and control strategies.  

 

I.   INTRODUCTION 

1) A high-gain DC-DC boost converter steps up low voltages from sources like batteries or solar panels to higher levels needed for 

applications like EV motor drives.  

2) Traditional boost converters lose efficiency at high gain levels, making them less suitable for such demanding applications.  

3) Specialized converter designs are essential to achieve high voltage gain while maintaining performance.  

4) These converters must operate across wide input voltage ranges and manage high power loads effectively.  

5) Efficiency, stability, and minimal power loss are key performance goals in such systems.  

 

II.   PROPOSED SYSTEM 

The proposed system is developed to implement a high-gain DC-DC boost converter using basic lab equipment. A function 

generator is used to produce PWM signals that control the switching of the MOSFET, while a MOSFET driver circuit ensures the 

signal is amplified for effective operation. The boost converter is assembled on a breadboard using components like inductors, 

capacitors, and diodes. A digital oscilloscope is used to observe input-output waveforms and analyze switching behavior. This setup 

enables real-time testing of voltage gain, efficiency, and overall performance of the converter.  

 

III.   SYSTEM WORKFLOW 

1) The proposed system is designed to implement and test a high-gain DC-DC boost converter suitable for EV applications using 

basic lab equipment and prototyping tools.  

2) A function generator is used to produce a square wave signal (PWM) that controls the switching of the MOSFET in the boost 

converter circuit.  

3) A MOSFET driver circuit is used to amplify and properly shape the control signal for reliable switching of the power  

4) MOSFET.  

5) The boost converter is assembled on a breadboard for prototyping, allowing easy connection and testing of components like the 

inductor, diode, capacitor, and switching device.  

6) A digital oscilloscope is employed to monitor the input and output waveforms, verify the pulse signal, and analyze voltage gain 

and switching behavior in real-time.  

7) This setup allows for hands-on testing of voltage gain, efficiency, and waveform analysis, providing insight into the real-time 

performance of the designed converter.  

 

IV.   WORKING MECHANISM 

1) PWM Signal Generation: The function generator creates a Pulse Width Modulation (PWM) signal. This signal controls the 

switching operation of the MOSFET, determining how long the MOSFET stays ON and OFF.  
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2) MOSFET Driver Circuit: The PWM signal is passed through the MOSFET driver circuit. The driver amplifies and conditions 

the PWM signal, ensuring that the MOSFET switches reliably and efficiently.  

3) Inductor Energy Storage: When the MOSFET is ON, current flows through the inductor, causing it to store energy in its 

magnetic field.  

4) Energy Release and Voltage Boosting: When the MOSFET turns OFF, the inductor releases its stored energy, which boosts the 

voltage. This boosted voltage is transferred to the output through the diode and capacitor.  

5) Circuit Testing and Monitoring: The breadboard setup provides a flexible environment for testing and adjusting the circuit. The 

digital oscilloscope monitors the waveforms, ensuring the converter's performance is in line with expectations.  

6) EV Motor Application: This high-gain boost converter efficiently converts a low input voltage to a higher output voltage, which 

is useful for powering electric vehicle (EV) motors, which typically require high-voltage input for efficient operation. 

 

V.   FEATURES & ADVANTAGES 

1) High Voltage Gain: The converter is capable of converting low input voltage into a significantly higher output voltage, which is 

essential for applications like electric vehicle (EV) motors that require high-voltage input.  

2) Efficient Power Conversion: The use of PWM control and MOSFET switching ensures that power conversion is efficient, 

minimizing energy losses during operation.  

3) Compact Design: The converter can be built using a breadboard for prototyping, making it compact and easy to test and adjust.  

4) Real-Time Performance Monitoring: With the inclusion of a digital oscilloscope, the system allows for monitoring waveforms 

in real time, ensuring that the circuit is performing as expected.  
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5) Customizable Switching Frequency: The PWM signal's duty cycle and frequency can be adjusted, providing flexibility in 

optimizing the converter’s performance based on the specific requirements of the load.  

6) Fast Response Time: The driver circuit ensures fast and reliable switching, which contributes to quick voltage regulation and 

efficient operation.  

7) Simple Control Mechanism: The use of a function generator for PWM signal generation simplifies the control mechanism and 

allows for easy integration with external control systems.  

8) Applications:  

9) Electric Vehicle (EV) Motor Drives: The high voltage boost is ideal for applications requiring high-power inputs, such as 

electric motors in electric vehicles. The converter can supply the necessary voltage for motor operation, especially when 

working with low voltage battery systems. 

10) Renewable Energy Systems (Solar, Wind): In systems where renewable energy sources like solar panels provide lower 

voltages, this boost converter can step up the voltage to a usable level for charging batteries or supplying power to an inverter.  

11) Battery-Powered Devices: It can be used in batterypowered devices that need higher operating voltages than the battery's native 

output, such as portable electronics, medical devices, or remote sensors.  

12) Power Supplies for Consumer Electronics: The converter can be used to provide a higher voltage output in power supplies for 

consumer electronics like laptops, televisions, or game consoles, where the internal voltage requirements are higher than the 

input voltage.  

13) Electric Power Systems in Hybrid Vehicles: For hybrid electric vehicles (HEVs), this boost converter can provide the necessary 

voltage for auxiliary systems or for energy regeneration during braking.  

 

VI.   CONCLUSION 

In conclusion, the high-gain DC-DC boost converter is an efficient and reliable solution for converting low input voltages to higher 

output voltages. It uses MOSFET switching and PWM control to provide stable power for applications such as electric vehicles, 

renewable energy systems, and battery-powered devices. With its compact design, easy testing setup, and ability to boost voltage 

efficiently, it offers a practical solution for various high-power applications. 

 

 

 

 



 


