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Diamond Wafer for High-Frequency Semiconductor Devices
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With the increasing amount of information handled in high-frequency devices used in wireless communications for base
stations, heat generation has become an issue, and there is a demand for device structures with improved heat
dissipation. Using diamond, which has high thermal conductivity, as an effective heat sink material has been considered a
promising approach, but with conventional bonding methods, the thermal resistance between the device and the heat
sink, which is on the order of several micrometers, can no longer be neglected. As a more efficient heat dissipation
method, we have succeeded in fabricating a large-diameter GaN-on-polycrystalline diamond structure with a 2-inch
diameter, in which a GaN semiconductor device and a diamond heat sink are directly bonded without adhesives or
soldering materials. Additionally, we have fabricated a prototype GaN-HEMT device and confirmed its superior heat
dissipation characteristics.
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