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Observation of Initial Stage of Thin Film Formation Process by STM

Koji NAKAMURA", Yutaro OKAZAKI”, Atsushi YOKOTANI”

Abstract

Techniques for fabrication of ultra thin films of good quality have become to be important for the
production of very small size semiconductor and optical devices which have a comparable size as
several times as an interatomic distance of general materials. In such thin and small films, the structure
of the interface has a strong affection to the properties of the films. From this point of view, we think
that it is very important to know the information of the interface between the substrate and the films. So
we tried to observe the initial stage in which adsorption of molecules and atoms composing the film
onto the substrate surface in the scale at an atomic level. We used the ultra-high vacuum STM for the
observation. We used a clean Si(111)-7x7 substrate for the PLD experiment, Q-switched 20-YAG laser,
e-FeSi and Si;N, target were mainly used. As a result, adsorption sites and possibilities of ablated
particles from these targets were clarified. We also observed the clustering and the dissociative
adsorption in FeSi, and Si;N, film formation process, respectively. We think that the quality of the film
deposited on the single crystalline substrate by the PLD method is strongly affected by these

phenomena.
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