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Plasma Cleaning Technology to Achieve Low-Cost High-Reliability CSP Packaging
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Abstract

This paper describes plasma surface cleaning technology as a method to increase reliability and achieve low-cost production for Chip

Size Package (CSP) packaging.

We found that the nickel migration after the curing process is most critical pollution for wire bonding process. We have
developed a new method to remove the nickel contaminants on the gold pads in a short time. By using the plasma cleaning process, we

can improve the wire bonding ability and the reliability of semiconductor packages.
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Fig. 1 Generation of digital products and semiconductor devices.
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Fig. 2 Changing of package design.
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Fig. 3 Wire bonding strength versus gold plating thickness.
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Fig. 4 Ball shear strength versus gold plating thickness.
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Fig. 5 Configuration of plating in CSP package.
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Fig. 6 Nickel contaminant distribution on gold plating surface.
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Fig. 7 Depth profile on flash electro-less gold process.
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Fig. 8 Plasma cleaning processing flow.
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Fig. 9 Effect of plasma cleaning for gold plating.
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Fig. 10 Wire bonding strength before and after plasma cleaning.
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Fig. 11 Evaluation sample for reliability test.
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Fig. 12 Reliability test data of wire bonding strength.
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Fig. 13 Cost of plating process.
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Fig. 14 Wiring pattern of printed circuit board.
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