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~/ Abstract

The effect of 1on irradiation on the characteristics of memristors based on silicon oxide films obtained by magnetron sputtering
and electron-beam deposition has been studied. The results show the possibility of tailoring the characteristics of memristors
using the developed technological processes.

Experiment 2. Electron beam deposition (2 type)
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magnetron sputtering; (b) by electron beam deposition. 10°
Before the deposition of the upper contacts, structures of both R L B T
types were irradiated with a Si* ion beam. The dose (2x101> cm-?) Hanpsoketue, B Hanpsixenne, B
and energy (20 keV) of ions were selected taking into account the Typical | - V characteristics of samples based on SiO, prepared by
thickness of the film so that the maximum of the embedded ions electron beam deposition: (a) unirradiated, (b) irradiated.

fell approximately in the middle of the film.

2. Experimental findings

1. The method of magnetron sputtering (1 type)

Some of the samples were annealed at temperatures 600 °C, 800 °C, A change In the polarity of resistive switching processes

1000 °C. (transitions from HRS to LRS and vice versa) was found.

The | - V characteristic was analyzed for the following samples: This Is consistent with the results presented in [1]. It can be

control samples (unirradiated and unannealed), annealed at 600°C, seen that in this case, an improvement in the | — V

and also irradiated and annealed at 600°C samples. characteristic is observed as a result of irradiation: the ratio
10" P e e o 10" of the resistances In the HRS and LRS increases
i 107 significantly.

3. Additional research and results

For structures of the first type, the effect of high-temperature
annealing on the state of the surface of the SiO, film was
studied by atomic force microscopy. As a result of this study, a
significant pitting of the surface of the oxide layer was found,
the greater the higher the annealing temperature, which may

HanpsxeHwue, B

Typical | — V characteristics of be associated with intense evaporation.
SiO,-based samples
prepared by magnetron A study of the quantitative composition and chemical state of
sputtering: (a) control elements in silicon dioxide (type 1) by the method of X-ray
(unirradiated and photoelectron spectroscopy has been carried out. The most
unannealed), (b) annealed at o _
600°C, (c) irradiated and significant result was the discovery of deep (almost to the
annealed at 600°C. middle of the oxide layer) incorporation of Ti and N atoms into
Hanpsxerve, B the SIO, film with the formation of new chemical compounds
of these elements with oxygen and silicon with the probable
diffusion of oxygen and silicon into the TIN film during the
It was found that memristive structures annealed at 800- deposition of a silicon dioxide film.
1000°C were initially in a conducting state and
electroforming was not possible on them (the process in We also measured the C-V characteristics on structures of
which filaments are formed under the action of an applied both types 1 and 2. It was found that type 2 film-based
electric field). It can be seen that both annealing and ion memiristive devices exhibit significantly higher repeatability
rradiation improve the | —V characteristics of memristors. from contact to contact both before and after irradiation.

Conclusions

1. The results of the study have shown the fundamental possibility of controlling the properties of memristors based on amorphous
silicon dioxide films by introducing excess Si atoms into them by the method of ion implantation.
2. The method of electron-beam sputtering is more preferable in the technology of creating memristive devices based on SiO, films.
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