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Abstract  

 

Mass storage devices are traditionally 

based on magnetic and optical storage, 

but semiconductor based random access 

memories (RAM) are gaining market share, 

although they have some key problems. 

Because of this, alternatives to RAM 

devices have been envisioned. One of the 

most promising is the Resistive Random 

Access Memory (ReRAM), based in the 

Resistive Switching (RS) phenomena [1], in 

which the conductive state of an insulator 

material is changed between two states, 

the High Resistance State (HRS) and the 

Low Resistance State (LRS), by applying the 

correct combination of controlled voltage 

and current. In this work, the analysis of the 

RS behaviour of Graphene Oxide (GO) [2] 

as an alternative to most classical insulators 

is studied. A 5x5 µm2 metal-insulator-metal 

(MIM) structure is fabricated using Ti and Au 

as top and bottom electrodes respectively, 

with a sandwiched 10nm thick GO layer 

(Fig. 1).  The structure shows RS behaviour 

(Fig. 2a) presenting a difference of 6 orders 

of magnitude between HRS and LRS 

currents. In spite of that, an important 

degradation is observed as switching is only 

limited to several cycles. This degradation 

could be associated to the thickness of the 

GO layer, as conductive atomic force 

microscopy (CAFM) analysis (Fig. 2b) of 

individual GO platelets shows an 

inhomogeneous insulating properties of the 

material. This suggests that a thicker GO 

layer may be needed to fabricate fully 

functional GO based ReRAM memories. 
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Figure 1: Schematic representation of the GO 

based ReRAM device, (a) cross-view and (b) 

top-view. 

 

 

 

 
Figure 2: (a) Representative RS cycle of the GO 

based ReRAM and (b) CAFM mapping of an 

individual GO platelet, with the current at 

logarithmic scale. 
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