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Observation of the Initial Stage of Thin Film Formation Process
by PLD Method

Yutaro OKAZAKI, Nurulhusna Binti1 Khairir, Masato KATTO, Atsushi YOKOTANI

Abstact

Pulsed laser deposition (PLD) is a method using a simple device that can form film under
various conditions and can be used for research of film growth. However, it is difficult to
achieve forming films of good quality because of a lot of unknown points in the mechanisms.
In order to clarify the mechanism of the deposition process in PLD method, we have observed
the initial stage of film deposition process on the Si(111)-7x7 surface. In the present work, we
have compared to the results on Si;N4 and SiC thin films. An ultra-high-vacuum scanning
tunneling microscope (UHV-STM) was used for the observation of surface morphologies.
Sintered SisNy, single crystalline Si, HOPG and pressed Cg, were used for the PLD targets. Our
results suggest that by PLD method, particles ablated from targets adsorbed onto the substrate
surface without destroying the structure of substrate surface. We also used a Time of Flight
Mass Spectrometry (TOF-MS) to analyze ablated particle. Our results suggest that single
atomic particles are ablated in PLD process. For the each targets, we have clarified the
adsorption sites, adsorption probabilities, size and shape of adsorbed particles. These results
are expected to be useful information for clarification of the mechanism of the deposition
process of PLD method.
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