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To develop ultra-high performance THz transistors, (1) physical
device/circuit integrated simulator, which includes quantum-corrected Monte Carlo (QC-MC) simulator
that can take into account various scattering mechanisms such as interface roughness scattering and
SPICE simulator has been developed. And GalnSb channel structure that maximizes fT under realistic
roughness scattering and parasitic impedances has been designed. (2) Epi wafers of GalnSb HEMT
structures have been grown by MBE. (3) Damage-less device fabrication process compatible with
Sb-based materials has been developed and GalnSb HEMTs has been fabricated. In the double-doped
strained step-buffer Ga0.22In0.78Sb HEMT with thin barrier layer and double Te & -doped structure,
we have achieved fT = 342 GHz (gate length Lg = 50 nm) and maximum oscillation frequency fmax = 451
GHz (Lg = 70 nm), which are the world"s highest level of RF characteristics for Sh-based
transistors.

GalnSb HEMT T fmax
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