Contents
Abstract (in Chinese)
Abstract (in English)
Tables Captions
Figures Captions

CHAPTER 1. INTRODUCTION

1.1 Research Background of the I11-Nitrides Electronics...................c..e. 1

1.2 Overview of this Dissertation................cocoeviiii i il

1.3 RETEIEBNCES. .. ceie ittt e e e e e e a2l D
CHAPTER 2. EPITAXIAL GROWIH OF NITRIDES

2.1 Introduction to MOVPE System...c..o i ic e, 16

2.2 Growth and Characterization.of undeped GaN and AlGaN Epilayers...... 20

2.2.1 GaN films grown on sapphire substrate......................coeevne, 21
2.2.2 AlGaN films grown on sapphire substrate..................ccovenneee. 26
2.3 Near-Band-Edge Emissions of GaN at Low Temperatures.................... 28
2.4 2-DEG Phenomena of AlGaN/GaN Heterostructure............................29
2.5 RETEIBNCES. ...ttt e 34
CHAPTER 3. ETCH TECHNIQUES ON I1I-NITRIDES:
INDUCTIVELY PLASMA DRY ETCH AND
PHOTOENHANCED CHEMICALWET ETCH
3.1 Overview of Etch Techniques on IlI-Nitrides Device Fabrication............ 58

3.1.1 The Inductively Plasma Etch



3.1.2 The Photo-Enhanced Chemical Etch...................coooiiiiinn 62
3.2 Parameter Optimizations of ICP Dry Etch and PEC Wet Etch...............65
3.3 Hybrid Etch for AlGaN and GaN............ocoiiiii i, 69

34 R OIENCES. ..t 74

CHAPTER 4. THERMAL STABILITIES OF OHMIC AND

SCHOTTKY CONTACTS ON GaN

4.1 Introduction of Electrical Contacts to GaN............ccoviiiiiiiiiiinnennn. 94
4.2 EXperimentals.........cooiiiiiii 97
4.3 Ti/Al/Ni/Au and Ti/Al/Pt/Au Ohmic Contact to GaN...................cu..e. 98
4.4 TIWN and WN Schottky Contacts to GaN...............ccovvviiiiineennnn. 102

4.4.1 DC Characteristics of TiWNyand WN Schottky

Contacts 10 GaN:. . ..o ek i i e 103
4.4.2 Material Characterization of TIWNx and WN Schottky

Contacts 10 GaN .t tiie e e e e 105

45 REfOIENCES. .. oottt 109
CHAPTER 5. DEVICES PROCESS OF AlGaN/GaN HIGH

ELECTRON MOBILITY TRANSISTORS

5.1 Processing for AIGaN/GaN HEMT............cccivviiiii il 146
5.2 DC Characteriaztion of AlGaN/GaN HEMT at High Temperatures....... 151

B3 REIIENCES. ..o e e e e e e 154

CHAPTER 6. CONCLUSIONS............... oo .. 168

Publication List

Vita



