
 
 

v 

TABLE OF CONTENTS 

ABSTRACT ............................................................................................................................................... VII 

RESUMEN ................................................................................................................................................. IX 

RESUM .....................................................................................................................................................XIII 

CHAPTER 1: INTRODUCTION .............................................................................................................. 1 

1.1 GLOBAL ENERGY DEMAND .................................................................................................................. 1 
1.2 WORKING PRINCIPLE OF SOLAR CELLS ............................................................................................... 3 
1.3 DIFFERENT GENERATIONS OF SOLAR CELLS ....................................................................................... 7 

CHAPTER 2: MOTIVATION AND OBJECTIVES............................................................................. 11 

2.1 HYBRID ORGANIC-INORGANIC PEROVSKITE MATERIALS AND SOLAR CELLS.................................... 11 
2.2 OBJECTIVES ....................................................................................................................................... 14 
2.3 MOTIVATION ..................................................................................................................................... 14 
2.4 THESIS STRUCTURE ........................................................................................................................... 15 

CHAPTER 3: STABILITY IMPROVEMENT OF METHYLAMMONIUM LEAD IODIDE 
PEROVSKITE THIN FILMS BY BISMUTH DOPING ...................................................................... 19 

1. INTRODUCTION ............................................................................................................................... 19 
2. EXPERIMENTAL PROCEDURE........................................................................................................... 21 
3. RESULTS AND DISCUSSION.............................................................................................................. 23 
4. DEGRADATION STUDY.................................................................................................................... 28 
5. CONCLUSION .................................................................................................................................. 28 

CHAPTER 4: TETRABUTYLAMMONIUM (TBA)-DOPED METHYLAMMONIUM LEAD 
IODIDE: HIGH QUALITY AND STABLE PEROVSKITE THIN FILMS ...................................... 33 

1. INTRODUCTION ............................................................................................................................... 33 
2. MATERIALS AND EXPERIMENTAL PROCEDURE............................................................................... 34 
3. CHARACTERIZATION TECHNIQUES.................................................................................................. 34 
4. RESULTS AND DISCUSSION.............................................................................................................. 35 
5. OPTICAL AND PHOTOLUMINESCENCE STUDY .................................................................................. 39 
6. DEGRADATION STUDY .................................................................................................................... 42 
7. DEVICE SPIRO/MAPBI3/TIO2/F.T.O SIMULATION.......................................................................... 44 
8. CONCLUSION .................................................................................................................................. 45 

CHAPTER 5: MANUFACTURE OF HIGH-EFFICIENCY AND STABLE-LEAD FREE SOLAR 
CELLS THROUGH ANTISOLVENT QUENCHING ENGINEERING ........................................... 51 

1. INTRODUCTION .................................................................................................................................... 52 
2. EXPERIMENTAL PROCEDURE ............................................................................................................... 52 
3. RESULTS AND DISCUSSION................................................................................................................... 53 
4. DEGRADATION STUDY ......................................................................................................................... 56 
5. DEVICE PERFORMANCE........................................................................................................................ 57 
6. DEVICE MANUFACTURE SPIRO-OMETAD/MASNI3/TIO2/FTO .......................................................... 61 
7. CONCLUSION ....................................................................................................................................... 63 

CHAPTER 6: INVESTIGATION ON THE STABILITY AND EFFICIENCY OF MAPBI3 AND 
MASNI3 THIN FILMS FOR SOLAR CELLS ....................................................................................... 69 

1. INTRODUCTION ............................................................................................................................... 69 
2. PEROVSKITE MANUFACTURE ......................................................................................................... 70 
3. CHARACTERIZATION TECHNIQUES.................................................................................................. 71 
4. RESULTS AND DISCUSSION.............................................................................................................. 71 



 
 

vi 

5. DEGRADATION STUDY .................................................................................................................... 75 
6. DEVICE MANUFACTURE AND NUMERICAL SIMULATION ................................................................ 77 
7. CONCLUSION .................................................................................................................................. 79 

CHAPTER 7: CONCLUSION................................................................................................................. 85 

GENERAL CONCLUSION ........................................................................................................................... 85 
SUGGESTED FURTHER STUDIES ................................................................................................................ 85 

ANNEX: DETAILED PUBLICATIONS AND CONFERENCES DURING PHD PERIOD............ 87 

 

 

 

 

 

 

 

 

 

  


