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Fig. 3 Simulated Jr at different drain voltage biases
Gate length is 0. lum. Substrate is doped uniformly.

Nab= 5%107em™ %, Ves= OV.
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Modeling on 2-D Direct Tunneling Current in Ultra-Thin Oxide
nMOSFET’s Considering Quantum Mechanics
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100084, China)

Abstract: Modeling of DT (direct tunneling) current in ultra-thin gate oxide nMOSFET ‘s is researched. Quantized energy lev-

els under the high electron field are caleulated with the modified Airy function( M AF) method and the tunneling probability of

electrons through the gate oxide is obtained through the modified WKB(MWKB) method. From these the distribution of DT

current is computed. 2-D simulation of MOSFET ‘s is realized in this model, and it can be used to simulated device status under

various biases. Comparison of simulating results with experimental data verifies the validity of the model. And the efficiency is

much higher than the complete analytical method. With this model the gate DT current characteristics of deep-micron M 0OS

devices can be predicted with satisfaction.
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