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A Systematic Study of Electromigration in Pb-free Solder Alloys
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Abstract

In consumer electronic goods as well
as in microprocessors, two current trends
in electronic packaging are worth noting.
Thefirst is the replacement of Pb-Sn solder
by Pb-free solder. The second is to attach
the Si chip directly to an organic substrate.

It is called direct chip attachment or flip
chip on organic technology.

PbSn has been one of the sources for
environment Pb pollution. Therefore,
American, Europe, and Japan started to pay
great attention to this issue, and will forbid
the use of Pb-Sn solder in consumer
electronics in the near future. Also, the
continuous miniaturization of consumer
electronics has caused a serious issue on the
reliability of solder in microelectronic
packaging, i.e. solder Electromigration (EM).
This project proposes to design a suitable test
structure for solder electromigration,
including V-groove, Blech and ball samples,
and to fabricate the electromigration samples
in NDL and Semiconductor Center in
National Chio-Tung University.
Electromigration behaviors of four important
Pb-free solders, SnAg, SnCu, SnAgin and
SNAgCu will be examined.
In the first year, focus will be on the
following three Pb-free solders. pure tin,
SnAg, and SnCu in. Fundamenta
understanding on Electromigration will be
made on the pure tin samples, and after
adding few percent of Ag or Cu. In the
second year, we will focus on the SnAgin
and SnAgCu solders, and start to fabricate
solder ball EM samples, trying to simulate
the real current flow situation in Flip Chip
Technology. In the third year, then we will
concentrate on the solder ball EM. The mall



focus of this project includes (1) Observe and
analize the microstructure evolution as a
function of current density, temperature, and
time. (2) Measure the volume of hillocks to
calculate electromigration rate. Thus this
project will make a systematic study on
Pb-free solder.

Keywords Lead-free solder, microelectronic

packaging, Electromigration
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