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Single impurity atoms devices are being actively developed and studied [1, 2]. Multielectrode single-electron 

systems with random arrays of impurity atoms in a solid-state matrix (reservoirs) are gaining popularity and 

are suitable for the implementation of nanoscale neural networks. Reservoir networks based on a disordered 

array of tunnel-coupled charge centers were created. Reconfigurable logic elements in reservoir networks 

were demonstrated using tuning [3, 4]. The electrical properties of such systems are determined by the 

configuration of the impurity atoms charge states. The setting of the system certain functional states is 

carried out by setting the voltages on the control electrodes, and their search is performed using a genetic 

algorithm. 

In this work we studied the electron transport features in a single-electron reservoir network based on 

impurity arsenic atoms in silicon. A main singularity of the proposed method for forming a reservoir network 

is the use of a disordered distribution of impurity atoms in a quasi-two-dimensional near-surface layer of a 

solid-state matrix based on silicon-on-insulator (SOI) material. The reservoir was a doped region 300 nm in 

diameter. This region was surrounded by a system of eight tunneling Ti electrodes ~50 nm wide and 15 nm 

thick. Single-electron transport in the reservoir network was achieved by the separation of impurity centers 

during the fabrication process. 

Studies of the structures were carried out at a temperature of 2.4 K and showed the presence of Coulomb 

blockade horizontal sections on the current-voltage characteristics in the low-voltage region. The blockade 

threshold was observed at voltages from tens to hundreds of mV. The observed features of single-electron 

transport in the structures under study showed the possibility of tuning the network by selecting the voltages 

on the control electrodes. 
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“Photonic and Quantum Technologies. Digital Medicine. The equipment of the Lomonosov Moscow State 

University Educational and Methodological Center for Lithography and Microscopy was used in the work. 
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