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ABSTRACT : 
This paper proposed a DC-DC buck boost converter which mainly presents the downbeat lower 
output voltage than the input voltage. It consists of same elements similar to a conventional 
DC-DC buck converter such as MOSFET switch, paired inductors and switched capacitor. A 
simulation has been conducted to compare and contrast the efficiency of the proposed DC-DC 
buck boost converter and conventional DC-DC buck converter. The result shows the efficiency 
of the proposed DC-DC buck boost converter is higher than the conventional DC-DC buck 
converter in terms of both switching frequency and load variation.  

 

INTRODUCTION 

A DC-DC buck-boost converter is a versatile power converter used to step up or step down 
voltage levels depending on the load requirements. It combines the characteristics of both buck 
(step-down) and boost (step-up) converters, allowing the output voltage to be either lower or 
higher than the input. Achieving high efficiency in such converters requires careful design of 
switching elements, inductors, and capacitors to minimize power losses. Using topologies that 
reduce switching and conduction losses while maintaining stable operation under load variation 
is key to improving efficiency and minimizing voltage gain, making them ideal for applications 
like renewable energy systems, electric vehicles, and battery management systems. 

 

 

 
 
 
 
 
 
 
 

 
 
 



Circuit Schematic 

 

 

 

 

 

 

 

 

 eSim Schematic 

 

 

 

 

 

 

 

Figure 1: Buck Boost Circuit 

Figure 2: Dc to Dc Buck Boost SchemaƟc 



Input Waveform 

 

 

 

 

 

 

 

 

 

 

 

Output Waveform 

 

 

Figure 3: Input Waveform of Boost 

Figure 4: Output Waveform of Boost 



Input Waveform 

 

 

 

 

 

 

 

 

 

 

Output Waveform 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: Input Waveform of Buck 

Figure 6: Output Waveform of Buck 



CONCLUSION 
The DC-DC buck-boost converter is an efficient and flexible power solution that combines 
the advantages of both buck and boost converters. By allowing for either voltage step-up or 
step-down, it meets diverse load requirements, making it suitable for applications such as 
renewable energy systems, electric vehicles, and battery management. Achieving high 
efficiency in the design is crucial, and this is accomplished through optimized component 
selection and the reduction of switching and conduction losses, ensuring stable and reliable 
performance across varying loads and conditions. 
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