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报告摘要： 

In the recent years there has been a tremendous interest in using solid-state 
nanopores as a new tool for DNA and RNA characterization and possible 
sequencing. Among solid-state membranes the use of semiconductor materials 
is particularly attractive because of their electric versatility and physical 
robustness. In this work we present a scenario that integrates biology with 
MOS nano-electronics for probing the electrical activity of DNA molecules 
thereby providing a means to identify electronically their molecular 
sequences. A multi-scale approach that integrate molecular dynamics, 
semiconductor device simulation and circuit element modeling to simulate the 
DNA translocation process with single base detection on the capacitor plate 
has been developed, and shows that identification of single nucleotides on the 
biomolecule is possible. Of particular importance for optimum signal 
detection is the electrostatic control of the semiconductor-solution interface. 
By applying a voltage between the heavily doped semiconductor and the 
electrolyte, it is possible to invert the ion population inside the nanopore and 
vary the conductance for both cations and anions in order to achieve selective 
conduction of ions even in the presence of significant surface charges in the 
membrane. Our model indicates that in narrow nanopores substantial gain 
can be achieved by controlling electrically the width of the charge double 
layer.Additional ionic charge controlled can be achieved by using a membrane 
made of two separate n-doped and p-doped semiconductor layers that add a 
degree of freedom in ionic selectivity and ion current rectification, when each 
of the doped layers can be connected to a voltage source. 
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