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Improvement of Interface between Anodically Grown Silicon Dioxide and Silicon
J. Nanjo, K. MizuTaNi, M. YOsHINO and S. NOMURA

Abstract

Properties of Si/SiO, interface, whose oxide is anodically grown, have béen improved by annealing the speci-
men at low temperature in hydrogen gas. The properties have been characterized by MOS C-V methode, AES
and SIMS methodes. Hydroxyl groops contained in the as-grown anodic oxide films are resolved into oxygen
and hydrogen and they combines with silicon dangling bond during annealing. The oxide annealed at 600C
changes to stoichiometric SiOz, but because the Si-H bonds are not stable, the transition region at Si/SiO2 in-
terface get rough and surface state density increases. With annealing at 450°C Si-H bonds in the oxide angl .Si/
SiO2 interface become stable and surface state density decreses, but thé composition of the oxide is silicon rich
type. It was found that optimum annealing condition for getting the high quality composition and Si/SiO2 inter-
face is to anneal the grown oxide first at 600°C and then follwed by at 450C .
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Table 1. Summary of properties of SiO,.

Anodic Si0, Plasma Sioe('” Thermal Sio.‘,“)
Refractive index 1.46 1.46 1.46
Infrared absorption 9.3 um . 9.3 um 9.3 um
P-etch rate 5 A /sec 2 A /sec 2 A /sec
Breakdown strength T7~9 MV-cm™! 6'\-7\ MV-cm ! 6.8~9 MV-cm!
Dielectric constant 3.92~4.08 3.5~4.0 3.2
Resistivity 1I~5x10'¢Q -cm 0.1~5x10'¢Q -cm 10'5~10'7Q -cm
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