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Abstract — A micro-impression creep machine was designed and developed, adopting a small punch in diameter
of 150 um, displacement gage with an accuracy of sub-um scale, and load-cell with an accuracy of mN scale
in order to investigate creep behavior of small solder ball in diameter of less than 1 mm. Creep behavior of lead-
free solder ball(Sn-3.0Ag-0.5Cu) in diameter of 760 um was investigated in the stress range of 8 ~60 MPa and
at 303 K~393 K. The applied load became decreased slightly and continuously in the creep rate of 10™/s range
during the current experiments. Also, the machine frame was so sensitive to the environmental temperature that
nm scaled displacement recording was unstable according to the change in environmental temperature.
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Fig. 1. (a)Microchip assembled with solder balls. (b)
Solder balls mounted on a Si chip surface for
bonding the microchip.
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Fig. 2. Schematics of the miniature impression creep
testing machine system.
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Fig. 3. Assembled X-Y-Z stage for adjusting the posi-
tion of the punch on a specimen.
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Table 1. Chemical compositions of solder ball (wt.%)

Element Ag Cu Ge Bi Fe Pb Sb Ni Sn
wt.% 2.9900 0.5260 0.0100 0.0009 0.0019 0.0241 0.0207 0.0032 Rem
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ter of about 800 um after up-setting and a punch
with diameter of 150 pm.

Fig. 6. Optical micrographs of the test sample.
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creep tests and those from double shear creep
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