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Effect of surface roughness, defects and phonon scattering on elec-
tron current through silicon nanowires1 ALEXEI SVIZHENKO, PAUL LEU,
KYEONGJAE CHO, Department of Mechanical Engineering, Stanford University,
Stanford, CA, 94305 — Silicon nanowires (SiNW) can become an important building
block of nanoscale devices and circuits. Many experimental groups have fabricated
SiNWs and measured their current-voltage characteristics. While electron current
was found to be very high by some measurements, it is also highly sensitive to chemi-
cal modification of NW surfaces. It is therefore important to understand the detailed
mechanisms of electron transport in the presence of external factors (e.g., surface
roughness, surface defects, dopants, or phonon scattering) and estimate the current
carrying capacity of SiNW. In this talk we will discuss our theoretical calculations of
current-voltage characteristics of SiNW based on non- equilibrium Greens function
(NEGF) equations using an sp3d5s∗ tight-binding Hamiltonian. We will focus on the
effect of surface roughness, random defects and inelastic electron-phonon scattering
on electron transport.
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