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5 . Si/ Si1- x Gex 873

Numerical Smulation of S/ S:- x Gex Resonant Tunneling
Diode at Room Temperature”

Li Tao', Yu Zhiping, Wang Yan, Huang Lei , and Xiang Cailan

(Institute of Microelectronics, TsinghuaUniversity, Beijing 100084 China)

Abstract : 1-V curves of a 35nm p-type Si/ Si1- « Gex resonant tunneling diode (RTD) are simulated with the quantum hydro-
dynamic (QHD) model. An integrated diff erence scheme including the Schaf etter- Gummel method,second upwind method,
and second-order central difference method is used to discretize the QHD equations, maintaining both accuracy and stability.
Investigations of some structural modifications are also carried out. The analytical results indicate that both quantum barrier
thickness and hole eff ective mass affect the NDR characteristics of Si/Sii- xGex RTDs. The simulated peak-to-valley current
ratio of 1 14 at 293K agrees with the experimental result when x =0. 23.
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