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Abstract: Thickness of intermetallic compounds and consumption rates of under bump metallurgies
(UBMs) were investigated in wafer-level solder bumping with variations of UBM materials and reflow
times. In the case of Cu UBM, 0.6 pm-thick intermetallic compound layer was formed before reflow of
Sn solder, and the average thickness of the intermetallic compound layer increased to 4 pum by reflowing
at 250°C for 450 sec. On the contrary, the intermetallic layer had a thickness of 0.2 pm on Ni UBM before
reflow and it grew to 1.7 um thickness with reflowing for 450 sec. While the consumption rates of Cu
UBM were 100 nm/sec for 15-sec reflow and 4.5nm/sec for 450-sec reflow, those of Ni UBM decreased
to 28.7 nm/sec for 15-sec reflow and 1.82 nm/sec for 450-sec reflow.
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Fig. 1. Schematic illustration for the bump array positions on a wafer.
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Fig. 2. (a) Cross-sectional SEM micrograph of the Sn/UBM interface and (b) its image to process measurement of the

intermetallic compound thickness.

Fig. 3. Cross-sectional SEM micrographs of the Sn solder bumps reflowed on the Cu UBM in the edge position of the
wafer: (a) as-electrodeposited, and reflowed for (b) 15 sec, (c)30 sec, (d) 90 sec, and () 450 sec.
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Fig. 4. Cross-sectional SEM micrographs of the Sn solder bumps reflowed on the Cu UBM in the center position of
the wafer: (a) as-electrodeposited, and reflowed for (b) 15 sec, ()30 sec, (d) 90 sec, and (e) 450 sec.

Fig. 5. Cross-sectional SEM micrographs of the Sn solder bumps reflowed on the Ni UBM in the edge position of the
wafer: (a) as-electrodeposited, and reflowed for (b) 15 sec, (c) 30 sec, (d) 90 sec, and (e) 450 sec.
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Fig. 6. Cross-sectional SEM micrographs of the Sn solder bumps reflowed on the Ni UBM in the center position of the
wafer: (a) as-electrodeposited, and reflowed for (b) 15 sec, (c) 30 sec, (d) 90 sec, and (e) 450 sec.
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Fig. 7. (a) SEM micrograph showing the EDS line scan image, and the line scan results on the specimens reflowed on

Cu UBM for (b) 15 sec and (c) 450 sec. .
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Fig. 8. Average thickness of intermetallic compound layers with variations of the reflow time: The position of the sample
was taken (a) at the edge part and (b) in the center part of wafers.
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Fig. 9. Average consumption rates of Cu and Ni UBMs with variations of the reflow time: The position of the sample
was taken (a) at the edge part and (b) in the center part of wafers.
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