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In this work growth of MLD hybrid organic-inorganic alloy film of aluminum- titanium alkoxides, which we called "Alticon", were examined using in situ quartz crystal microbalance (QCM). Ex situ analysis of deposited films was performed by using various X-ray analysis techniques (XRR), XRD, XPS). Using obtained data we were able to determine MLD film growth rate per cycle, its density, roughness, elemental composition as well as plausible growth mechanism. Our observations suggest unique growth mechanism of this film.  
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In the presented research we examined a way of deposition of thin film alloy of aluminum and titanium alkoxides ("Alticon").   These films were prepared by alternate dosing of titanium chloride (TiCl4), ethylene glycol (C2H6O2) and trimethylaluminum (C6H18Al2) into the reaction chamber. The MLD alticon film deposition process is schematically shown in Figure. Repeating the MLD cycles allows film deposition with atomic level thickness control. 

Use of in situ QCM allowed to observed change in mass gain during individual precursor in “real time” which made possible to optimize the film deposition process temperature and to draw some conclusions about the mechanism of the surface reactions. The data shows that a combination of these precursors at 115 °C allows us to obtain a stable films growth with a thickness control about 0.4 nm per cycle. The elemental analysis of the films showed that the titanium atom concentration was 2.15 at. % compared to 12.51 at.% of aluminum atoms, which is significantly lower than could be predicted from the ideal film growth scheme shown in figure above. We believe that this might be caused by the partial substitution of titanium-oxygen bonds with aluminum-oxygen after trimethylaluminum dose. This suggests that the Alticon films synthesis process is the result of competing deposition and etching processes (titanium-alkoxide part of the film partial removal). This mechanism is directly confirmed by the QCM data and indirectly by our thermochemical calculations. The results allow potentially predict the composition and possible structure of other similar two or more component MLD films.









