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Results and discussion
Thin films derived from mixed Mo – V acid which demonstrate a pronounced tendency to the spontaneous 

oligomerisation [7] yields defect-free V2О5 : MoО3 films with very smooth surface (the roughness average (R a ) 
is below 12 nm) as evidenced by AFM. The UV-exposure induces the process of polymerisation and resultant 
film becomes insoluble in the acid solution (the rate of etching of non-exposed areas at V2О5 : MoО3 film is 
52 times larger than the rate of etching of the exposed ones) that opens the possibility of pattern generation. 
During development in the acid solution the exposed areas remain almost untaken (the rate of the etching of 
the exposed areas is below 0.014 µm/s).

To reveal the exact microgeometry of the oxide film surface and to trace the changes in the surface morpholo-
gy upon exposure and further development via treatment in acid solution the polynomial background subtraction 
was performed resulting in flattering of the AFM images. Thus corrected images given in fig. 1 evidence that 
freshly prepared V2О5 : MoО3 films demonstrate wave-like oscillations of the relief along definite directions 
(this regular variations of the surface relief become observable only in some cross-sections). The observed 
relief is a manifestation of directional alignment of oxide-hydroxide nuclei in the photoresist film during its 
formation. Note that similar wave-like relief oscillations were reported previously for sol-gel derived titania 
films employed as the photosensitive material for photocatalytic lithography [8].

Upon UV-exposure, the microgeometry of V2О5 : MoО3 films surface becomes much more complica
ted (fig. 2) and loses the anisotropy: the cross sections reveal the lack of directions along which exhibits any 
regular oscillations. In general, the relief becomes more rough (R a = 30.15 nm). It is also seen from fig. 3 that 
there exists a pronounced asymmetry in the position of the structural elements at the surface of as-prepared 
V2О5 : MoО3 photoresist film (one distance between structural elements appears to be smaller than others 
(see fig. 3, a)), this asymmetry disappearing upon exposure (see fig. 3, b) shows, however, recovery after de-
velopment in the acid solution (see fig. 3, c). The exposure thus changes the localisation of structural features at 
the photoresist surface, these elements being now equidistant from each other that can be considered as a strong 
indicative of solid-state 3D-polycondensation. 

Fig. 1. AFM images and surface relief profiles of as-prepared V2O5 : MoO3 films.  
The profiles were obtained in the normal directions (a) and in the diagonal directions (b)


