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Electron devices such as compound semiconductor transistors and Si-CMOS are key devices
for millimeter- and terahertz-wave frequency band (30 GHz-3 THz) wireless communications in 5th
generation (5G) and next-generation mobile communications systems. GaN-based transistors and
amplifiers, which are one of the compound semiconductor electron devices, have been needed and
expected for high-power and high-voltage applications because these devices can operate at a
frequency over 100 GHz. This paper describes the fabrication procedure and device performance
of nanoscale-gate GaN-based high electron mobility transistors (HEMTs) fabricated on sapphire,
SiC, and GaN substrates. Moreover, the high-frequency measurement technologies to evaluate the
electron device performances will be outlined.
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