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Properties of ultrathin films is essentially differ to bulk material due to dimensional effect which are used in nowadays engineering. This difference first of all is caused by prevailing influence of the surface phenomena on ultrathin layer structure and electric parameters. Current theoretical and experimental researches on electron charge transport in ultrathin (layer thickness are 2-10 nm) electrically continuous metal films (temperature coefficient of resistance β > 0) under the condition d < l were analyzed and reviewed, where d is the film thickness, l is the charge mean free path. With reduction of metal layer thickness when the electron mean free path satisfies the condition d < l, the ballistic electron transport in film (without changes of electron energy spectrum in metal film) is presented. Thus charge carriers surface scattering in metal film becomes dominating. The contribution of surface scattering has essentially influenced on macroscopic surface inhomogeneity because the mean linear grain sizes are commensurable to film thickness. When the film thickness does not exceed 5 - 8 nm the ballistic dimensional effect is observed. Quantum size effects are most brightly displayed in semimetal films because of electron de-Brogle wave length in 10 times exceeds interatomic distances in contrast to metal and consequently the interference of electronic waves is influenced poorly by imperfections of film surface. In metal films the situation is essentially different as a de-Brogle electron wave length is commensurable to interatomic distances. If we want to observe oscillations of the kinetic coefficients in thin metal layers, it is necessary to provide high perfection surface structure. The ballistic electron transport is under thickness law of residual conductivity size dependences: σres=1/[ρ(d)-ρ∞] ~ d α takes place (under classical electron transport thickness law σres ~ d is observed). Modern theoretical approaches of quantum size effect in kinetic phenomena of metal films are based on assumption that the metal electronic structure is identical to bulk materials, but it is not correct due to real film structure. That is why, we proposed one dimension model of metal films conductivity with Boltzmann approach. The fluctuation of film boundary has dramatic impact on electron spectra. In the frame work of developed model size dependences of metal films conductivity were calculated. The developed model was successfully applied for quantitative description of size dependencies of electrical resistivity of monocrystalline CoSi2 films and fine-grained films of varies metal films. The developed quantum model of charge transport in films with metallic conductivity can more successfully describe the transition from ballistic to classical charge transport with comparison to existed quantum approach [1]. It was possible because proposed model considers the perturbation energy states in the whole volume of the film due to the existence of macroscopic asperities on the metal film surface. 
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