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ABSTRACT 

The aim for this analysis is to perform simulation and steady-state analysis in 

structural discipline on wire bonding for various forces and pressure loading on both 

copper (Cu) and gold (Au) materials. This analysis will consider the size, temperature 

and properties of each material which resulting the stress on structural. The features of 

the copper material such as much lower cost, high conductivity, high melting point 

and strong resistance make it an ideal choice for many new applications. The scope of 

this study includes the modeling of wire bonding, defining the geometries and 

properties of each material using finite element method. Simulation is conducted using 

software ANSYS Multiphysics in order to analyze the structural characteristics and 

the stress distribution of copper and gold wire bonding under thermocompression wire 

bonding process. This research focused on two parts; the free air ball and heat affected 

zone of the wire bonding structure. Results show that von Mises stress of gold wire 

bonding simulation is 1.25% than copper at pressure 300MPa while 9.1% difference at 

pressure 500MPa. For first principal, copper and gold show 6.45% difference at 

300MPa and 9.35% difference at 500MPa. 

Keywords: 

— wire bonding, finite-element method, force, pressure, von Mises stress, first 

principal stress. 

i v 

zurairi abu hassan
Pencil



TABLE OF CONTENTS 

APPROVAL i 

DECLARATION ii 

ACKNOWLEDGMENT iii 

ABSTRACT iv 

TABLE OF CONTENTS v 

LIST OF FIGURES vi 

LIST OF TABLES viii 

SYMBOLS AND ABBREVIATIONS ix 

CHAPTER 1 INTRODUCTION 1 

1.1 Background 1 

1.2 Objectives 5 

1.3 Limitations and Constrains 6 

CHAPTER 2 LITERATURE REVIEW 7 

2.1 Background 7 

2.2 Modeling and Properties 9 

2.3 Simulation 10 

2.4 Limitation 11 

CHAPTER 3 METHODOLOGY 13 

3.1 Finite Element Method 14 

3.2 Modeling 15 

3.3 Material Properties 18 

3.4 Finite Element Method Mesh 19 

3.5 Simulation 20 

CHAPTER 4 RESULT AND DISCUSSION 23 

CHAPTER 5 CONCLUSION 32 

RECOMMENDATIONS 33 

REFERENCES 34 

APPENDICES 36 

v 



CHAPTER 1 

INTRODUCTION 

1.1 Background 

Wire bonding is the most popular interconnection method in semiconductor 

device packaging. There are three type of materials that been used as wire bonding 

which are Aluminum, gold and copper. The common material that used in wire bond 

process is gold which it has high conductivity to electricity. However the price of gold 

has been highly increased starting 2007 [3], The IC packaging industries are now 

focused on copper wire as the replacement for gold wire. 

Copper has been considerable material for wire bonding for its economic 

advantage, high conductivity, high melting point and strong resistance. Copper have 

an excellent conductivity which it have low resistance, its conductivity is up to 40% 

higher than gold [11], There were lots of researches and studies that have been 

published on copper and gold wire bonding, but the continuous improvement of the 

materials refinery development and equipments is still needed. 
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