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FIG. 1 Tunneling Current vs Electric Field in Oxide
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FIG.2 Barrier with/Without Considering Image

Potential
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Tunneling Current Under Different Applied

Effects of Image Potential on Direct
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FIG. 4 Effects of Image Potential on Direct
Tunneling Current with Different Gate Oxide
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The Effects of Barrier Lowering Induced by Image Potential on the Direct
Tunneling Current in Ultrathin MOS Structures

MAO Lingfeng, WEI Jiandin, MU Fu-chen, TAN Chang-hua and XU Ming-zhen

(Institute of Microelectronics. Peking University, Beijing 100871, China)

Abstract: The direct tunneling current is replaced FN tunneling as the main issue affecting the MOS device reliability. The

barrier lowering induced by image potential is proved to influence the tunneling current largely. An qualitative equation is

obtained for the first time by using WKB approximation. The effects of image potential on the tunneling current increase with

the decrease of the applied voltage across the oxide, but decrease with the decrease of the oxide thickness.
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