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Table 1  Fabrication conditions of some samples
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ambient and annealed in N, at 400 C, 600 C and 800 °C

I-V curves of the samples deposited in 1: 2 Ar/ O,
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Table 2 Several universal transport mechanisms of oxide leakage current
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Fig. 4 Electric field dependence of the leakage current of

524 based on Ohmic and space charge limited conduction

mechanisms
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Fabrication Process and Leakage Current Conduction
Mechanisms of Al;O; Gate Dielectric Thin Films

Ren Chi, Yang Hong, Han Dedong, Kang Jinfeng, Liu Xiaoyan and Han Rugqi

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

Abstract: Al,0; gate dielectric thin films are deposited on P-Si( 100) substrate by the method of reacting magnetron sputtering and fumace an-
nealing. The impacts of different sputtering atmospheres and annealing conditions are studied. The results show that annealing in N5 ambience at
higher temperature can reduce the leakage current significantly, and annealing in O; ambience can effectively decrease the oxygen vacancy in
AL Os films. The study of the leakage current conduction mechanisms of Al,O5 gate dielectric films shows that the leakage is induced mainly by

Schottky emission mechanism for substrate electron injection, while both Schottky emission and Frenkel Poole emission mechanism may com-

tribute to the leakage current for gate electron injection.
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