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Fabrication and Reliability of Ultra-thin Gate Dielectrics by
ECR-CVD Technique (3/3)
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Abstract

At last year, we have developed a
process of growing ultra-thin oxide by using
Electron Cyclotron Resonance (ECR) N,O
plasma. A 1.0 nm ultrathin oxide was grown
and characterized for gate dielectric
applications. The ECR-CVD shows excellent
controlled ability of ultra-thin oxide
thickness. The ECR-CVD grows 1.0 nm
oxide thickness variations within 5%. We
used state-of-the-art direct N, plasma
nitridation methods to heavily nitrided and
high quality ultrathin oxynitride film. We
show that gas-phase and thin-film oxygen
and nitrogen incorporation chemistries
facilitate the processing of layered oxynitride
nanostructures with desirable electrical
properties. The nitrogen is incorporated into
the thin gate oxide to improve the gate oxide
qualities and also prevents the boron
penetration from p'-poly gate. It clearly
shows the effects of nitrogen in the thin gate
oxide. These ultra-thin high quality oxides
had very high charge-to-breakdown QBD
value of 10* C/cm® and only 0.1 A/cm® tiny
leakages current. The strong boron
penetration resistance of the high quality
oxynitride gate dielectric allows
pt-poly-gate for PMOS to improve
performance. These ECR-CVD ultra-thin
plasma oxides are good candidates for deep
submicron devices gate-dielectrics in future.

Keywords: ECR-CVD -~ Electron Cyclotron
Resonance (ECR) ~ thin oxide ~
boron penetration ~ Nitridation
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