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Experimental study on two-dimensional silicon
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We experimentally studied two-dimensional Si layers (2D-Si) for future CMOS. We
clearly observed very broad UV-Raman spectrum of 2D-Si in the lower wave number region, which is
attributable to the phonon confinement effects. This Raman spectrum broadening increases with decreasing
2D-Si thickness T. In addition, by PL method, we confirmed that the bandgap E of 2D-Si rapidly increases
with decreasing T, and E at T=0.5nm reaches over 1.7eV. Moreover, the E of doped 2D-Si slightly decreases
with increasing dopant density. However, this E narrowing effect of 2D-Si is reduced, compared to that of
3D-Si, which is possiblﬁ attributable to the impurity band modulation in the 2D-Si. Therefore, it is very
important to consider the quantum confinement effects in designing future CMOS devices composed of 2D-Si.
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