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Solder Bump Fabrication Technology with Molten Solder Injection Method
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Fig.1 Schematics of IMS technology.
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Fig.2 Prototype tool inside photo.
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Table 1 Materials and process parameters.

Material

Substrate Si wafer

Substrate surface finish | Ti/Cu (0.2um/0.2um)

Solder 5n-3.0Ag-0.5Cu, Sn-58Bi, In-485n
P! film thickness 25.4um, 50.8um

Top diameters 25.4umt: @15, 34, 62, 88um

of Pl opening 50.8umt: @13, 32 58, 86um
IMS Process parameters
Temperature 245°C for Sn-3.0Ag-0.5Cu,
180°C for Sn-Bi,
150°C for In-Sn
Scan speed 1XS, 100XS
Injection pressure 1XP _2XP

Vacuum assist With, Without
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(a) Pl film on substrate

Hole top diameter (top > bottom)
e

Pl film
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i (¢) PI film removal
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Fig.3 Experimental process flow with polyimide
mask.
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Fig.4 Effect of scan speed and solder injection
pressure for bumping yield.
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Fig.5 Effect of solder alloys and vacuum assist
function for bumping yield.
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Fig.6 Comparison of surface tensions for Sn-3.5Ag-
0.5Cu, Sn-58Bi, and In-48Sn solders.
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Fig.7 Effect of injection pressure for bumping yield.
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Fig.8 Shear test results.
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Fig.9 Schematics illustration of process flow for IMS
bumping with photoresist.
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Fig.10 SEM images for (a) after patterning process
and (b) after IMS process and resist strip-
ping process.
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Fig.11 Estimated mechanism of higher solder height
compared with resist thickness.
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Organic substrate

After bumping After assembly
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Fig. 12 Cross-sectional photo of flip chip joints
(®25um).
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