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Study on High-Quality Epitaxial Graphene Material and Process Technology
for Realizing Terahertz Transistor Lasers
Kento SUWA
Supervisor: Taiichi OTSUJI

We are developing compact, high-power, room-temperature operable, and integrated devices for the realization of
terahertz (THz) wireless communications which is called DFB-DG-GFET (Distributed Feed-Back Dual-Gate
Graphene-channel Field Effect Transistor). To realize and improve THz emission, extreme high crystal quality of
graphene is needed. The author studied the material synthesis and process technology of high-quality epitaxial
graphene and its device implementation. The result of Raman scattering spectroscopy measurement showed that high-
quality few-layer graphene was fabricated in the condition of the ambient temperature of 1430~1450 °C, the Ar gas
flow rate of 0.1~0.5 slm (standard litter per minute), and the heating time of 5 min. Next the surface morphology of
the synthesized graphene was characterized by atomic force microscopy. The results showed that the graphene domain
size and in-domain flatness were improved by optimizing the graphitization temperature and Ar gas flow rate. Finally,
the DFB-DG-GFET was fabricated by using the epitaxial graphene. The result of Fourier-transform far-infrared
spectroscopic measurement gave the manifestation of amplified spontaneous THz emission in the DFB-DG-GFET.
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