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Millimeter-wave MMIC Technologies
We are developing very high frequency power amplifiers (PAs) using GaN HEMTs. The

current target is high-performance, high-efficiency PAs in the W-band (75-110 GHz) for future ' HMT _— /
satellite communication networks, and highly linear, broadband, and efficient PAs for 6G |
wireless communications using 100-300GHz. To realize high performance circuits at high N ~
frequencies, the miniaturization around the gate structure is very important, but our laboratory <
. ) ) ) . ) GaNZ R L #RER Thin Film Micro-Strip#g#&
aims to achieve performance through novel circuit schemes rather than relying entirely on e S0 (G 6urm)
Transmission mode analysis

miniaturization process. In addition to GaN HEMT PAs, we also plan to research elemental Proposal & demonstrations of examples around sub-THz
: : : ] g . SC-Gate(*) HEMT
circuit technologies such as low-noise amplifiers (LNAs) and RF switches (SWs), as well as (Standing-wave Controlled Gate

Broke the conventional theoretical limit of FET performance by treating a gate electrode

microwave and millimeter-wave applications of diamond FETSs. 55 5 wamsTIssen T

Microwave & millimeter-wave Wireless Power Transfer

Total Efficiency= X Eff: (17x) % Space Eff.(n4r) X Rx Eff.(rx)

We are developing PAs (DC/RF conversion circuits) and rectifiers (RF/DC conversion circuits) (PA BT (Freq, Antenna size) Rectller &)
B HopeNRL Rectenna (Rectifying Antenna)

each on the transmitter and receiver side, which are key devices that determine the power [ T System | yj -
transmission and reception efficiency in a microwave wireless power transfer system (MWPT). e j e =
In an MWPT system, transmission efficiency between the antennas increases as frequency ,Micg;ey porase | /- 7 e Sutput
Increases. On the other hand, the conversion efficiency of the PA and the rectifier decreases. To | ‘
realize a high-efficiency MWPT system, we are conducting research & development of new i e e v
circuit structure & design methods to achieve the higher efficiency using existing processes, g s S e
rather than relying solely on improving the performance of the semiconductors. ?saee PA T 24GHz Gass SBD rciie MMIC

MWPT system and our research subjects.

MAKE NEW STANDARDS.
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