
Content 

Chapter 1 Introduction 

1.1 Overview of polysilicon thin-film transistor technology       1 

1.2 Motivation                         3 

1.3 Thesis outline                        8 

References                           11 

Chapter 2 Poly-Si TFT conduction mechanism & MILC formation 

mechanism 

2.1. Poly-Si TFT transport mechanism                18 

2.2. Method of Device Parameter Extraction             21 

2.3. Poly-Si TFT non-ideal effect                  27 

2.4. MILC formation mechanism                  28 

References                           32 

Chapter 3 Effects of Channel Width on Electrical Characteristics of 

High–performance Polysilicon Thin-Film Transistors with 

Multiple Nanowire Channels 

3.1 Introduction                        41 

3.2 Devices structure, simulation and fabrication           43 

3.3 Results and discussion                    44 

3.4 Conclusion                         49 

 X



References                           49 

Chapter 4  Reliability Study of Poly-Si TFTs with Multiple Nanowire 

Channels under DC and AC Hot-Carrier Stress 

4.1 Introduction                        64 

4.2 Poly-Si TFTs Hot-Carrier Stress effect theory background     65 

4.2.1  Static Hot-Carrier Stress                65 

4.2.2  Dynamic Hot-carrier Stress               67 

4.3 Device structure and fabrication                67 

4.4 Results and discussion                   68 

4.5 Conclusion                        71 

References                           73 

Chapter 5 Mobility Enhancement of Polysilicon Thin-Film Transistor 

using Nanowire Channels by Pattern-dependent 

Metal-Induced Lateral Crystallization 

5-1 Introduction                        85 

5-2 Devices structure and fabrication               86 

5-3 Results and discussion                   87 

5-4 Conclusion                        90 

References                           91 

Chapter 6 Effects of Channel Width and NH3 Plasma Passivation on 

Electrical Characteristics of Pattern-dependent 

 XI



Metal-Induced Lateral Crystallization of Polysilicon 

Thin-Film Transistors 

6-1 Introduction                        99 

6-2 Devices structure and fabrication               100 

6-3 Results and discussion                   102 

6-4 Conclusion                        105 

References                           106 

Chapter 7 High performance Metal-induced Lateral Crystallization 

Polysilicon Thin-Film Transistors with Multiple Nanowire 

Channels and Multiple Gates 

7-1 Introduction                        119 

7-2 Device structure, simulation, and fabrication           120 

7-3 Results and discussion                   122 

7-4 Conclusion                        126 

References                           126 

Chapter 8.  Conclusion                      138  

Chapter 9.  Future work                     141 

 XII


	Chapter 1 Introduction 

