
 

Deptt. of Electronics Engineering IIT (BHU), Varanasi, India                             i|P a g e  

TABLE OF CONTENTS 
CHAPTER-1 .................................................................................................................................. 1

Introduction .................................................................................................................................. 1

1.1 Thesis Abstract ........................................................................................................................ 2

1.2 A Brief History and Overview of Gas Sensors ........................................................................ 3

1.3 Hydrogen Sulfide: Characteristics and Dangers ..................................................................... 8

1.4 Introduction to Organic Semiconductors ............................................................................... 10

1.5 Gate Dielectrics in TFTs ........................................................................................................ 23

1.6 Structures and Charge Transport Mechanism in OFETs ...................................................... 29

1.7 Parameters of thin film affecting sensitivity ........................................................................... 38

1.8 Motivation of the Thesis for Hydrogen Sulfide Sensors ........................................................ 39

1.9 Literature Review and Problem Statement ........................................................................... 40

1.10 Resources utilized in Device fabrication and Sensing characterization .............................. 42

1.11 Outlines of the Thesis .......................................................................................................... 42

CHAPTER-2 ................................................................................................................................ 45

Solution-processed, Highly-efficient Organic Field-effect Transistor based Hydrogen 
Sulfide Gas Sensor at sub-ppm Regime ................................................................................. 45

2.1 Introduction ............................................................................................................................ 46

2.2 Experimental Section ............................................................................................................ 50

2.3 Results and Discussion ......................................................................................................... 55

2.4 Gas Sensing Properties ........................................................................................................ 57

2.5 Gas Sensing Mechanism ...................................................................................................... 62

2.6 Conclusion ............................................................................................................................. 65

CHAPTER-3 ................................................................................................................................ 67

Solution-processed, Highly-efficient Organic-Inorganic nanocomposite Field-effect 
Transistor based Hydrogen Sulfide Gas Sensor at sub-ppm Regime ................................. 67

3.1 Introduction ............................................................................................................................ 69

3.2 Experimental section ............................................................................................................. 71

3.3 Thin film Morphology ............................................................................................................. 74

3.4 Results and discussion .......................................................................................................... 76

3.5 Gas Sensing Parameters ...................................................................................................... 78

3.6 Conclusion ............................................................................................................................. 85

CHAPTER-4 ................................................................................................................................ 87

Solution-Processed Highly-efficient Organic-Inorganic nanocomposite and Low- Voltage 
operated Field-effect Transistor based Hydrogen Sulfide Gas Sensor at sub-ppm Regime
 ..................................................................................................................................................... 87

4.1 Introduction ............................................................................................................................ 89

4.2 Experimental Section ............................................................................................................ 92

4.3 Sensing film morphology ....................................................................................................... 96

4.4 Results and Discussion ......................................................................................................... 98

4.5 Gas Sensing Properties ...................................................................................................... 101

4.6 Gas Sensing Mechanism .................................................................................................... 105



 

Deptt. of Electronics Engineering IIT (BHU), Varanasi, India                             ii|P a g e  

4.7 Conclusion .......................................................................................................................... 109

CHAPTER-5 .............................................................................................................................. 111

Summary and Future Scope of Research ............................................................................. 111

5.1 Summary ............................................................................................................................. 112

5.2 Future Scope of Research .................................................................................................. 113

Author's Journal  Publications .............................................................................................. 118

Author's Conference Publications ........................................................................................ 119

References ............................................................................................................................... 120

 

 


