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VUV/Vapor-Assisted

Low Temperature and Non-Vacuum Bonding of Wide Bandgap Semiconductor Materials
by VUV/Vapor-Assisted Method

Shigetou, Akitsu

12,600,000

GaN Si SiC 150
VUV

A novel low temperature hybrid bonding process was developed for GaN, SiC,
and Si, including other substrate materials such as PDMS, polyimide, and wiring metals. This process
utilized the vacuum ultraviolet (VUV) in nitrogen atmosphere, where the compatible chemical
bridging component like water vapor was introduced, therefore the vacuum atmosphere was able to be
eliminated. The VUV irradiation in humidified nitrogen generated the radical species of H and OH,
then enabled the cleaning of outmost surface, deoxidization of native oxide, and the creation of
ultrathin hydrate bridges in single process. Upon heating at 150 C after the touchdown, dehydration
condensation in the bridge layers resulted in strong adhesion regardless of the combination of
materials. The interfacial structure and property was found robust after the aging test due to
sufficient interdiffusion via ultrathin bridge layers. Moreover, a simple LED structure could be
fabricated by this VUV/vapor-assisted method.
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