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FIG. 1

Relation Between Transmission Coefficient of

Electrons and Applied Voltage with Different Rough-

ness
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FIG. 2 Increase in Tunneling Current Relative to

Smooth Interface, with Root Mean Square Roughness

Changed at Different Applied Voliage
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FIG. 3

Increase in Tunneling Current with Applied

Voltage Changing with Different Roughness
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Effect of Interface Roughness on the Direct Tunneling
Current in Ultrathin MOS Structures”

MAO Lingfeng, TAN Chang-hua, XU Ming—<zhen, WEI Jiandin, MU Fu-chen and ZHANG He-qiu

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

Abstract: With the aggressive scaling down of MOS, the direct tunneling current will replace FN tunneling as the main issue
effecting the MOS devices reliability. The interface roughness effects on the electron tunneling in the ultra-thin oxide of a me-
tal-oxidesemiconductor field transistor are investigated theoretically. Those on the direct tunneling current are also obtained
via the simulation of roughness interfaces with Gaussian rough map. The numerical results of simulation show that the direct
tunneling current increases with the increase of the interfaces roughness, while the effects of the interfaces roughness on the

direct tunneling current decrease with the increase of applied voltage.
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