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Controlling the indium oxide surface by hydrogen radical treatment and its
applications
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Indium is a favorable metal for solder due to its properties such as its low

melting point of 156.6 , good wettability, high ductility, good thermal conductivity, and high
malleability. However, indium is extremely easy to oxidize. The effects of hydrogen radical
treatment on indium surface oxide removal was conducted by spreading ratio test of indium balls, and

it was found that hydrogen radical treatment longer than 20 s at temperatures higher than 170
results in successful surface oxide removal. X-ray Photoelectron Spectroscopy analysis was used to
study the re-oxidation behavior after treatment, and it was found that hydrogen radical treatment
slows down the re-oxidation of indium compared to surface oxide removal realized by physical
bombardment of an argon fast atom beam. Based on these experimental results, we have developed
indium bumping process which does not require cleaning of flux residue using non-residue indium
solder paste and hydrogen radicals.
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