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Preface 

Photovoltaic technologies have emerged as a forefront research area in the quest for 

sustainable energy solutions. As one of the most potent renewable alternatives to fossil 

fuels, photovoltaics offers the promise of clean, abundant energy through the direct 

conversion of solar radiation into electricity. While conventional silicon-based solar 

cells have demonstrated significant potential in harnessing solar energy, their high costs 

with complex fabrication methods have hindered widespread adoption and 

competitiveness with traditional power generation methods. In contrast, perovskite 

solar cells (PSCs) have captivated the scientific community and industry with their 

remarkable characteristics. These non-conventional photovoltaic technologies stand out 

due to their exceptional power conversion efficiencies, cost-effectiveness, and the use 

of recyclable materials. This thesis, titled "FABRICATION AND 

CHARACTERIZATION OF PEROVSKITE SOLAR CELLS AND 

PERFORMANCE ANALYSIS USING THEORETICAL STUDY," delves into the 

innovative landscape of PSCs. It investigates the complex procedures of fabricating 

these cells, rigorously evaluates their performance through detailed characterization, 

and employs theoretical models to uncover insights that drive further advancements in 

this field. 

This thesis is structured into several key sections. Chapter 1 offers a comprehensive 

review of existing literature, emphasizing current developments and challenges in the 

advancement of perovskite solar cells. This chapter also explores various generations 

of photovoltaic technology, providing a brief introduction to the components and 

working principles of perovskite solar cells. Chapter 2 outlines the theory and working 

of the various experimental techniques employed to characterize the several 

components that comprise perovskite solar cells. Chapter 3 provides an in-depth 

exploration of the theoretical frameworks and modeling tools utilized to analyze and 

interpret the performance of perovskite solar cells. Chapter 4 explores a novel 

fabrication technique for enhancing the device performance of CH3NH3SnI3-based 

perovskite solar cells, focusing on the strategic utilization of a DMSO and activated 

carbon powder mixture as a counter electrode. Chapter 5 theoretically examines the 

impact of Br-substitution on band gap broadening, followed by a detailed theoretical  
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