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Direct bonding of widegap semiconductors and diamond for high-efficiency devices
and investigation of bonding interface characteristics
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Diamond FETs were successfully fabricated by growing diamond epi layers on
single crystal diamonds directly bonded to Si substrates and performing device process, which
indicated that the directly-bonded interfaces are equipped with enough thermal tolerance from the
practical viewpoint. GaN epi layers were successfully bonded to diamonds. The bonding interfaces
revealed a thermal tolerance at 600 degrees Celsius. TEM observation of GaN/diamond junctions
revealed that the intermediate layer formed at bonding interfaces got thinned by annealing. Al and
Cu were also bonded to diamonds. The bonding interfaces revealed the thermal tolerance up to
temperatures close to the metling points of metals.
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