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Experimental results

In this work the resistivity ρ of sputtered Fe50Co50/Si thin films has been studied as a function of
magnetic layer thickness. Experimental data obtained with four point method reveal a very fast
increase of the resistivity for Fe50Co50 thickness a < 20 nm (Fig. 1.)
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Fuchs & Sondheimer model
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Thomson's model



Surface trapping model
Extension of Thomson model

In the case of significant surface roughness we can expected additional electrons scattering. Within the
simplest approach to this problem one can assume that effective thickness of the film is reduced by the RMS
value of vertical roughness (Root of Mean Square). This approximation is justified when vertical
(perpendicular) and planar (in-plain) dimensions of “roughness islands” are smaller then mean free paths
(ballistic regime).

A roughness can both change the effective thickness of the film and traps electrons excluding them
for some time from current conducting process. If the distance from starting position of the electron to the
point of collision with rough surface is less than mean free path (of bulk) such electron is switched of from
conduction process. When we assume that only definite fraction p of electrons scattered by interface comes
back immediately to the roughness-free region of the film, we can modify previous models and obtain
following formulae for the resistivity:

for ĸ < 1 for ĸ > 1



Conclusions

The good accordance with experimental data (Fig. 1.) has been achieved
for p = 0.3 (1-p: trapping coefficient) and l = 40 nm within surface trapping
model.

We also suggest the enhancement of our model taking into account
quantum effects, which are important when thickness of films or mean size
of surface roughness is comparable with Fermi - de Broglie wave length of
electrons [3,4,5].

The studied high magnetostrictive Fe50Co50 films are promising for
production of sensors, actuators and MagMEMS devices [6].
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