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For further development of semiconductor devices, monitoring and controlling the surface chemical reactions on semiconductor surfaces with atomic precision are of urgent necessity. In this talk, we introduce real-time observations of two types of surface reactions, silicon homoepitaxial growth and silicon oxidation, by photoemission using synchrotron radiation.  

In the silicon growth, we observed periodic oscillation of surface-state intensity during the growth by disilane(Si2H6) gas. From the detailed analysis, it was found that the oscillation period depends upon both the substrate temperature and the Si2H6 pressure, and corresponds to two-monolayer growth. This indicates the growth proceeds with layer-by-layer manner.

In the silicon oxidation, we measured Si 2p core-level and O 2p valence-state spectra during the oxidation by oxygen (O2) gas at room temperature through 800C. In the initial stage of the oxidation below one-monolayer oxide, we have succeeded in explaining the oxidation rate by an autocatalytic reaction model. 

