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ABSTRACT

As the 5G service market is expected to grow rapidly, the development of high-power, high-efficiency
power amplifiers for the 5G communication infrastructure is indispensable. Gallium nitride (GaN) is attracting
great interest as a key device in power devices and integrated circuits due to its wide bandgap, high carrier
concentration, high electron mobility, and high-power saturation characteristics. In this study, we investigate the
technology trends of Ka-band GaN radio frequency (RF) power devices and integrated circuits for operation in
the millimeter-wave band of recent 5G mobile communication services. We review the characteristics of GaN RF
high electron mobility transistor (HEMT) devices to implement power amplifiers operating at frequencies around
28 GHz and compare the technology of foreign companies with the device characteristics currently developed
by the Electronics and Telecommunication Research Institute (ETRI). In addition, the characteristics of Ka-band
GaN monolithic microwave integrated circuit (MMIC) power amplifiers manufactured using various GaN HEMT
device technologies are reviewed by comparing characteristics such as frequency band, output power, and
output power density of integrated circuits. In addition, by comparing the performance of the power amplifier
developed by ETRI, the current status and future direction of domestic GaN power devices and integrated circuit

technology will be discussed.
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Process Triquint GaN GaN Mitsubishi GaN O(I\;al\ﬂc IAF GaN
Gate Length(um) 0.15 0.15 0.15 0.1 0.1
Freq.(GHz) 28~31 26,5~29 26~28 30.5~325 25~27
Pmax(W) 6 8.4 217 10 52
PAE(%) 34 29.6 19.8 30 30
Power Density
(W/mm) 375 2.62 3.4 25 22
[23] [24] [25] [25] ETRI
Process UMS GaN Mitsubishi GaN IAF GaN IAF GaN ETRI GaN
Gate Length(um) 0.15 0.15 0.15 0.15 0.18
Freq.(GHz) 30~36 26,5~31 25~29 25~29 26~31
Pmax(W) 12.0 16.6 105 20,0 6
PAE(%) 25 16.1 28 25 15
Power Density
(W/mm) 38 2.6 4.1 39 1.9
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