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Introduction

Transition areas in multilayer assemblies used for electronic structures are of vital importance for the characteristics of the final devices. In this study,
the interfacial region between the semiconductor substrate and the oxide layer was studied with atomic resolution scanning transmission electron
microscopy and monochromated electron energy-loss spectroscopy in order to gain insight in the structural morphology and the chemical
composition of the interface and the appearance of interfacial layers formed during passivation procedures and/or oxide deposition.

Motivation

In the immediate vicinity of an interface, two (or more) materials that are joined there typically do not change abruptly. Instead, they rather pass
through a number of transitional states before adopting their bulk form. At the interface between a semiconducting material and the oxide layer,
these are usually various oxidation states. If an additional passivation layer is present, too, it can also contribute via compound formation. The
detection and analysis of these transitional layers with few- or even sub-monolayer dimensions in silicon based materials is of major interest, since
the properties as well as the extent of this region can be crucial for device performance.

Evaluation of transition area between Si and SiO,
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Fig.2: ELNES of O in SiO, and at interface [3], fit and residual signal (center) and intensity profiles (right) for O-K position

Evaluation of transition area between SiC and SiO,
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