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Study on high-voltage and high-power nitrided-based transistor amplifiers
operated at quasi-millimeter wave frequencies

Kuzuhara, Masaaki
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This work was performed to develop high-power GaN amplifiers for
wireless-power-transmission applications. Various MOS-gate GaN-HEMT structures were studied to
achieve high-gain and high-voltage performance at microwave and quasi-millimeter-wave frequencies.
It was found that the developed GaN-MOSHEMT exhibited about 4-5 dB higher gain characteristics over
a wide bias range from 20 to 50 V. Equivalent circuit analyses suggested high-frequency voltage gain

(gm/gd) of the MOSHEMT was higher by 2.5-3 times than that for the conventional Schottky-gate HEMT.
We have also measured electrical characteristics of semi-insulating GaN substrates to achieve high
effective breakdown field. By increasing the doping concentration of Fe in the GaN substrate, we
have succeeded in achieving an effective breakdown field of more than 2 MV/cm. Using the GaN
substrate, we have designed a 24 GHz MOSHEMT amplifier with air-bridged gate fingers. The device
fabrication was properly performed.

HEMT AlGaN/GaN
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