CHARACTERIZATION OF INTERMETALLIC
GROWTH IN GOLD BALLBONDS ON ALUMINUM
METALLIZATION

LIM MOY FUNG

«r

U Map

SCHOOL OF MICROELECTRONIC
ENGINEERING
UNIVERSITY MALAYSIA PERLIS
2007



CHARACTERIZATION OF INTERMETALLIC
GROWTH IN GOLD BALLBONDS ON ALUMINUM
METALLIZATION

LIM MOY FUNG

Thesis submitted in partial fulfillment
of the requirements for the degree of Bachelor
of Microelectronics Engineering

«r

U Map

March 2007



ACKNOWLEDGEMENT

First and foremost 1 would like to thank Fairchild Semiconductor Penang
Malaysia (FSPM) for offering me the opportunity to do my Final Year Project as
required by the Bachelor program from University Malaysia Perlis (UniMAP).

I would like to express my deep appreciation to my school supervisor, En. Mohd
Khairuddin Md Arshad who has shares his knowledge, ideas, and findings with me
during these two semesters, which had led to the completion of this project. He is very
patient and willing to entertain all my questions about my project. This thesis will not

complete on time without his academic contribution.

I am further indebted to Mr. Yeoh Lai Seng as a field supervisor who is always
provide guidance to me. Except providing project title, he also always share his
knowledge and idea with me during doing my project in Fairchild Semiconductor

Penang Malaysia.

Thanks to all Fairchild colleagues, Ms. Susie Tan, Ms Wan Yoke Kheng, Ms.
Lim Ai Hwa, Mr. Ng Chow Hong, Mr. Lau Zhi Jie, Mr. Chow Kok Keong, Mr. CK
Mok, Mr. CO Ng, Ms. Anna Yeoh, Ms. Yeoh Geok Fong, Ms. Justina, and Ms. Jennie

for their technical supports.

Finally, I am grateful to my family member and friends for their moral supports

in completing my Final Year Project.

Lastly, I would also like thanks to the rest whom I have miss out here for giving

me a helping hand throughout my final year project in FSPM.



APPROVAL AND DECLARATION SHEET

This project report entitle Characterization of Intermetallic Growth in Gold Ball
Bonds on Aluminum Metallization was prepare and submitted by Lim Moy Fung
(Matrix Number: 031010663) and has been found satisfactory in terms of scope,
guality and presentation as partial fulfillment of the requirement for the Bachelor

of Engineering (Microelectronics Engineering) Universiti Malaysia Perlis
(UniMAP).

Checked and Approved by

(MR. MOHD KHAIRUDDIN MD ARSHAD)
PROJECT SUPERVISOR

School of Microelectronic Engineering
Universiti Malaysia Perlis

March 2007



PENCIRIAN PERTUMBUHAN ANTARA LOGAM DALAM IKATAN BEBOLA
EMAS PADA PERMUKAAN ALUMINIUM

ABSTRAK

Projek ini bertujuan untuk menguji-kaji kebolehan proses pelekatan wayar emas dengan
menyelidik pertumbuhan antara logam antara pelekatan wayar emas pada tapak
permukaan aluminium. Kajian ini dilakukan pada suhu simpanan 150 °C dan 200 °C
untuk masa yang berlainan. Hubungan di antara rintangan elektrik dan pertumbuhan
antara logam juga dikaji. Penyahkapsulan proses dan Mikroskop Imbasan Electron
Pancaran Medan (FESEM) digunakan untuk menentukan liputan antara logam yang
lebih tepat. FESEM juga digunakan untuk mendapatkan imej mikrograf bagi
pertumbuhan antara logam, lohong Kirkendall dan seterusnya fasa antara logam dengan
menggunakan EDX untuk keratan rentas simple. Keputusan analisis menunjukkan
rintangan elektrik dan magnitud ketebalan pertumbuhan antara logam berkadar
langsung terhadap masa dan suhu terma. Dengan perubahan terma, pelekatan wayar
emas menunjukkan pembentukkan lohong Kirkendall dan fasa antara logam yang

berbeza dari pertumbuhan antara logam.



ABSTRACT

The objective of this project is to study the capability of gold wire bonding process by
investigating the intermetallic growth between gold ball bonds and aluminum bond pad.
The study includes applying thermal storage conditions at 150 °C and 200 °C at various
intervals time. The relationships between electrical resistance and intermetallic growth
were also investigated. Process decapsulation and Field Emission Scanning Electron
Microscopy were used to accurately determine the intermetallic coverage of gold ball
and aluminum bond pad. Then Field Emission Scanning Electron Microscopy was
used to obtain the micrograph image of intermetallic growth, Kirkendall Voiding and
followed by intermetallic phase by using EDX for cross sectioned sample. The results
indicated that the electrical resistance and magnitude of growth in intermetallic Al-Au is
proportional to the amount duration of curing time at aging temperature. Under thermal
aging, the gold wire ball bonds show formation of Kirkendall voids and different

intermetallic phases apart from intermetallic compound growth.
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