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Vapor-assisted hybrid bonding of organic/inorganic substrates at low temperature and
atmospheric pressure

Shigetou, Akitsu

21,800,000 6,540,000

150 Ar

Vapor-assisted hybrid bondings of Cu, Ti, glass, quartz, and polydimethylsiloxane
(PDMS) were realized at 150 C and atmospheric pressure. Unlike the conventional Ar fast atom beam bombar
dment in high vacuum, we utilized the vacuum ultraviolet EVUV) irradiation in the nitrogen gas. We found
out that the initial surface contaminants were successfully removed, a part of metal oxide was reduced due
probably to the hydrogen radical created from the residual water. For such surfaces, the molecular water
was coordinated and created thin bridging layer, where the hydrogen bond contributed to the initial conta
ct between surfaces, followed bﬁ the dehydration shrinkage to make the interfacial structure stable. All
the starting materials were tightly bonded; in particular, the interface between PDMS substrates indicated
considerably small loss of transparency among 380 - 1000 nm. Moreover, this method was applied for the i
nterconnection of ultrathin graphite electrodes.
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