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Abstract. The efficiency of power conversion systems is critical in the field of electronics 

engineering, particularly as the demand for sustainable energy solutions escalates. This article 

presents a comparative analysis of various pulse width modulation (PWM) techniques, focusing on 

their performance metrics, implementation complexity, and influence on electromagnetic 

interference (EMI) in converter applications. Employing both theoretical frameworks and 

experimental validations, we evaluate traditional and emerging PWM strategies through rigorous 

simulations and real-world testing. The findings indicate a significant improvement in energy 

efficiency and a reduction in EMI for advanced PWM methods, positioning them as viable 

alternatives for next-generation power electronic systems. These insights contribute to the ongoing 

discourse on optimizing electronic systems amidst evolving regulatory landscapes and energy 

demands. 
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Introduction 

The challenge of optimizing power conversion systems continues to grow in importance as 

global energy consumption shows no sign of abating. With increasing reliance on 

renewable energy sources and the need for efficient electronic systems, the role of power 

converters becomes pivotal in achieving sustainability goals. Current trends in electronics 

engineering highlight the necessity for innovations that can maximize efficiency while 

minimizing losses and electromagnetic interference (EMI). Among the various strategies 

employed to enhance performance, pulse width modulation (PWM) stands out as a 



conventional yet powerful method. However, the landscape of PWM techniques is rapidly 

evolving, with new approaches emerging that promise significant improvements in 

efficiency and environmental impact. This paper seeks to address the current landscape of 

PWM methods, comparing traditional techniques with modern adaptations. We present a 

detailed evaluation of the various PWM strategies, detailing their operational principles, 

advantages, and shortcomings. Through a series of theoretical analysis and empirical 

studies, we aim to provide insights into how these techniques can be optimized for better 

performance in power conversion applications. The structure of the paper is as follows: we 

begin with an overview of PWM fundamentals, followed by a comparison of selected 

approaches based on efficiency, EMI, and implementation complexity. Subsequent sections 

delve into experimental validation of these techniques, concluding with recommendations 

for future work and implications for the field of electronics engineering. 

This is a preliminary version. To read the full version of the article, please purchase a 

subscription. 
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