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Resistive switching (RS) is a phenomenon, which

0% High resistive state (HRS)
. . . [ L] 1 resistive state
can be observed in two-terminal nanoelectronic . LO?,,, resistive state (LRS)
devices. The electrical resistance of these devices ! .b" ".1". uee
can be changed, i.e. switched by electrical stimuli <
. . g 10% -
between at least two non-volatile resistance states. g
. . : O L Luge y
Within last decade the interest in this PP e em—
phenomenon has exponentially increased due to
. Uggao= 0.2V
the demand for new-generation computer 10 ppe ppe pp
memories. Hence, the RS devices are also called Time (s)

Fig. 1 ZrO»-ZrcAl,O. mediums’ RS state retention

resistive switching random access Memories  .juracteristic measured at 80 °C .

RRAMs [1].

This research was focused on RS in dielectrics composed of different combinations of metal oxides
(TiO2, ALO3, ZrO,, HfO7). The work was based on electrical measurements, which, although being
indirect method, is until today the most direct method to study resistive switching properties of RS
media. The investigation of artificially structured RS media (TiO: - TixAlixOy [2], ZrO2:Al>03,
Z1r02-ZrAlyO, [3], etc.) demonstrated that atomic layer deposition enables modifying RS properties
like endurance, LRS/HRS ratio (memory window), and memory state retention time (Fig 1).
Applying novel ALD sequence enabled controlled fine tuning of the LRS/HRS ratio. Depositing
asymmetric buffer layer changed the RS direction and extended switching endurance. Employing

graphene extended LRS/HRS ratio and modified RS state retention.
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