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Electrical Characteristics of 3—6nm Ultra-Thin Gate Oxide

GAO Wen-yu, ZHANG Xing, TIAN Da-yu, ZHANG Da-cheng and WANG Yang-yuan

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

Abstract: The electrical characteristics of the ultrathin gate oxides (3. 2—6nm) are studied. A soft breakdown occurs in the
gate oxides of 3.2 or 4nm in thick under a constant current stress. The more the gate oxide thins, the smaller its soft charge-
to-hreakdown gets. but the larger its breakdown field becomes. After the soft breakdown. the leakage current at the low elec—
tric field increases irregularly. In addition, the effective defect density calculated from the soft chargesto-breakdown distribu-

tion is larger than that from breakdown field distribution. The experimental results are explained based on the mechanism of

the soft and catastrophic breakdown.
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