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Different Sequences of Solder Layer Deposition
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Abstract: The effects of wettability and surface oxidation on the low temperature and ultra-fine solder
bump formation have been studied. Difference sequences of near eutectic In-Ag and eutectic Bi-Sn solders
were evaporated on Au/Cu/Cr or Au/Ni/Ti Under Bump Metallurgy (UBM) pads. Solder bumps were
formed using lift-off method and were reflowed in Rapid Thermal Annealing (RTA) system. The solder
bumps in which In was in contact with UBM in In-Ag solder and the solder bumps in which Sn was in
contact with UBM in Bi-Sn solder showed better bump formability during reflow than other solder bumps.
The ability to form spherical solder bumps was affected mainly by the wettability of solders to UBM pads.
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Fig. 2. Schematic diagrams of solder bumps formed with different sequenc of solder layer deposition. (a) Ag/In, (b) In/

Ag/In, and (c) In/Ag solder bumps.
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Fig. 3. Schematic diagrams of solder bumps formed with
different sequence of solder layers deposition. (a)
Bi-Sn solder bump with Bi bottom layer. (b) Bi-Sn
solder bump with Sn bottom layer,
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Fig. 4. The SEM images of solder bumps reflowed at
150°C. (a) Ag/In solder bumps. (b) In/Ag solder
bumps, (¢) In/Ag/In solder bumps.
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Fig. 5.The SEM images of solder bumps reflowed at

150°C. (a) Ag/In solder bumps with 80 pm pitch.
(b) Ag/In solder bumps with 300 um pitch.
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O Pitch size of solder bumps:100 1 and less

B Pitch size of solder bumps:300 M and over
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Fig. 6. Solder bump formation with different solder ball
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Fig. 7. Solder bump formation with different solder ball
size.
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Fig. 8.The SEM images of In-Ag solder bumps with
difference pitch size. Solder bumps were reflowed
at 150°C for 4 minutes.
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Fig. 9. The SEM images of In-Ag solder bumps reflowed
at 150°C for 4 minutes. (a) Ag/In solder bumps. (b)
In/Ag solder bumps. (c) In/Ag/In solder bumps.
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Fig. 10. (a) SEM image of a reflowed Bi-Sn solder bump
in which Bi was in contact with Au/Ni/Ti UBM
before reflow. (b) SEM image of a reflowed Bi-
Sn solder bump in which Sn was in contact with
Au/Ni/Ti UBM before reflow.
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