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The ability of the nano-scale MOSFETSs with various I11-V channel materials is investigated by using the
guantum-corrected Monte Carlo (MC) simulation. The InGaAs channel shows the largest injection
velocity viyj, because of the smallest electron effective mass m*. However, the average velocity vs is
decreased by the alloy scattering and the electron reinjection from the drain. Meanwhile, the gate
capacitance Cg is smallest, and then the electron density n, becomes smallest. In the GaAs channel, the
L valley conduction occurs because of the narrow I'-L valley separation. Then, n, becomes larger, but
Vinj becomes smaller. The InP channel shows the smallest vi,; because of the largest m*. However, the
electron reinjection is less pronounced. Meanwhile, because of the largest Cq4, n, becomes largest.
Eventually, the InP channel shows the largest drain current I 4. The cutoff frequency f+ of the nano-scale
HEMTSs with various I11-V channel materials is also estimated as a indicator of high-speed capability.
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