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Fig.1 3D model of a (100) silicon nano-plate with

surface native oxide and surface reconstructions

©2007 BT



7

£ ARIEEAL)Z XS ST AR Y 2 R

1049

Bl 2 Sifh BT K S — A U T
Fig. 2 Schematic of a Si lattice cell with an interface
oxygen atom
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Fig. 4 Young’s modulus of the silicon nano-plate as a

function of thickness
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function of thickness for different surface native oxide-
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Effect of Native Oxide on Elasticity of a Silicon Nano-Plate”

Wang Jing, Huang Qing’an’, and Yu Hong

(Key Laboratory of MEMS of the Ministry of Education , Southeast University, Nanjing 210096, China)

Abstract: A three-dimensional model of a silicon nano-plate with native oxide is proposed. The energy approach is used to
obtain the Young’s moduli of the silicon nano-plate with and without the oxide layer. It is shown that the Young’s modulus
of the nano-plate with surface oxide increases with the decrease of the nano-plate thickness,while that without surface oxide
exhibits the opposite behavior. The reason is that the native oxide layer dominates the plate as it scales down to several nano-
meters. As the plate increases to 300nm.the Young’s moduli approach 123GPa. The Young’s modulus increases as the oxide
thickness increases. When the thickness is 50nm,the Young’s moduli are in the range of 120 to 200GPa.
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