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Table 1 N* implantation energy and dose of samples
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Fig. 1 HF C-V curves of p" -gate MOS capacitors
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Fig. 2 SIMS analysis of boron depth profiles in 1#

and 4# samples
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Fig. 3 SIMS analysis of boron and nitrogen depth
profiles in 4# and 5# samples
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Table 2 Electrical measurement results of samples
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Fig. 4 Current voltage characteristics of p* —gate -
MOS capacitors
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Effects of Nitrogen Implantation into Gate Electrode
on Characteristics of Ultra-Thin Gate Oxide

Xu Xiaoyan, Tan Jingrong, Huang Ru and Zhang Xing

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

Abstract: p” polysilicon gate MOS capacitors with nitrogen implantation into gate electrode are manufactured. T he influence
of nitrogen on the penetration of boron through 4. 6nm gate oxide into substrate is investigated by electrical and SIMS mea-
surements. Boron is effectively prevented from diffusion because of the retardation effect in bulk polysilicon with the presence
of nitrogen. Samples with nitrogen implantation have lower leakage current. smaller Vs shift and higher (v under constant
current stress than the sample without nitrogen implantation. In return, increased sheet resistivity and gate depletion have to

be taken into account for incorporating nitrogen within the polysilicon gate electrode.
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