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Tasks of the modern technology are concerned not only with the use and improvement of 
conventional methods of micron- and submicron-scale structures fabrication, but with a develop-
ment of new principles and technological processes of the creation of nanoelectronic devices. In this 
concern an interest to nanoporous structures, such as silicon dioxide on silicon with metal clusters is 
obvious [1]. 

The structure Si/SiO2/Ni was formed with the use of the swift heavy ion (SHI) track technol-
ogy. By means of this technology a matrix with statistically uniform distribution of latent SHI 
tracks in a silicon dioxide surface layer on n-Si surface has been created. After etching ion tracks 
were transformed in pores having form of frus-
tums with an average diameter ~150 nm and 
height corresponding to SiO2 layer thickness 
(~200 nm). In this matrix Ni was electrochemi-
cally deposited as nanoclusters with a size 30 nm 
[2].  

The studies of galvanomagnetic properties 
of created nanostructures were carried out on the 
„Cryogenic Limited“ experimental setup in tem-
perature range 4–300 К and in transverse mag-
netic fields up to 12 T. Measurements error in the 
overall ranges of temperatures and magnetic 
fields did not exceed 5 %. 

Investigations of temperature dependences 
of Hall voltage have shown that they have similar 
character in the overall range of magnetic field 
values (Fig.1). Exponential growth of the positive 
Hall voltage in the interval 300–100 К (insert in 
the Fig.1) is changed by a sharp leap by a several 
orders of magnitude with a change of sign in the 
range 100–75 К. At the T value 75–25 К one can 
observe a low rise of Ux. It is not possible to de-
termine further behavior of Ux down to helium 
temperatures because Si turns dielectric. Mag-
netic field dependences of Hall voltage (Fig.2) 
evidence non-monotonic oscillating behavior of 
Ux magnitude in the overall range of temperature. 
These results bear witness of the presence of sev-
eral charge transfer mechanisms in a broad tem-
perature range. This has been found earlier as a 
result of the studies of magnetoresistance of these 
structures [3]. 
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Fig. 1. Temperature dependence of Hall voltage in mag-
netic fields: 2 Т (a); 6 Т (b); 12 Т (c). 
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Fig. 2. Magnetic field dependence of Hall voltage at  
175 К . 


