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Abstract

The analytical /-V model of single electron transistor has been established and simulated by combining the Monte Carlo method
with the Master Equation method. Effects of gate voltage, drain voltage, temperature, and tunneling junction resistance on electrical
characteristics of a single electron transistor are analyzed. Simulation results indicate that for the device with symmetrical tunneling
junction structure, the Coulomb staircases shift with increasing gate voltage, and the Coulomb oscillation amplitude increases with
increasing drain voltage, while the Coulomb gaps decrease. The Coulomb staircases and the Coulomb oscillation disappear gradually
with increasing temperature. The Coulomb blockade effects become more significant when the resistance ratio of the two asymmetrical
tunneling junctions increases.
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