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SrO is a well-known buffer layer on Si for SrTiO3 and BaTiO3 which are highly 

desirable complex oxides for future generation transistor gate dielectric and ferroelectric 
memory applications. Furthermore, these complex oxides work as good substrates for 
various functional oxides including high-Tc superconductors. To fabricate integrated 
devices of semiconductors and such oxide materials, the epitaxial growth of SrO films 
on Si is very attractive. However, these properties depend strongly on the quality of thin 
oxide films in which large mechanical stress might be produced during their 
preparation.  

To characterize the film stress as a function of Si surface conditions, we use 
real-time measurement of substrate curvature during Sr film growth both on bare Si 
(111) 7x7 and on H-terminated Si (111). The growth of epitaxial Sr films has been 
achieved at room temperature by MBE. At the beginning of Sr growth on bare Si (111) 
7x7, strong compressive stress is generated, indicating an immediate expansion of the 
surface. The compressive stress in Sr film is a result of strong interfacial strain from 
lattice mismatch between the film and the substrate. In case of Sr growth on H-
terminated Si, however, the maximum total stress in the film is one-third of the film 
stress on bare Si. Stress-free Sr layers are grown from a thickness of 3 atomic layers 
corresponding to 1 unite cell. The H-terminated Si whose surfaces have no active 
dangling bonds are like quasi Van der Waals surfaces. It is known that growth of 
heteroepitaxial films with weak Van der Waals force leads to a relaxation of lattice 
matching requirement. Inert Si surfaces also result in the relaxation of interfacial force 
between films and substrates and thus the lattice mismatch stress is controlled to be 
minimized. 

Real-time measurement also shows change of intrinsic stress during oxidation 
process after metal film growth on H-terminated Si (111). The epitaxial growth of SrO 
films has been achieved by oxidizing epitaxial Sr films at room temperature. The sharp 
interface structure without silicon oxide layer has been also formed on the H-terminated 
Si. The total stress in the film is affected drastically by introducing the O2 gas. The film 
stress turns to tensile, indicating a shrinking of the film surface. When Sr films are 
exposed to the O2 gas, O atoms can penetrate Sr films without changing the position of 
Sr atoms to form SrO structure, because Sr has a face-centered cubic structure and SrO 
has a NaCl type structure. The in-plain lattice constant of Sr film changes during the 
oxidation from 0.430 nm to 0.363 nm, that is, the lattice constant of oxidized film 
decreases to 94.6 % of the Si lattice. These cause a variable mismatch between the 
effective lattice parameter of Sr or SrO film and substrate, and lead to the stress change 
during oxidation process. 
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