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Abstract

In this study, a device was fabricated to check the possibility of a memory device by controlling the oxygen functional groups in
graphene oxide formed with a 45-second exposure time. We discovered that graphene oxide can be formed using the ultraviolet (UV)
light treatment method with different exposure times. Moreover, Raman spectroscopy measurement revealed that the oxygen functional

groups can be moved by controlling the voltage. We further studied the change in the local graphene oxide region, which was found
to be related to the modulation of the electrical properties of the device. Therefore, the fabricated graphene oxide device can be used
as a wettability switching membrane and graphene-based ion transport device.
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Fig. 1. (a) Schematic of the fabrication of graphene oxide using a
172 nm excimer laser treatment method. (b) Optical image of
the graphene oxide device with the Hall-bar structure. The
inset shows D peak Raman mapping image of the graphene
oxide region. Raman spectra in the (c) dark area (green
square) and (d) bright area (red square) in the Raman map-
ping image (inset of (b)).
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Fig. 2. (a, ¢) Raman mapping images and (b, d) current-voltage
graphs obtained when (a, b) + 2 V and (c, d) -2 V is applied
between 1 and 4 electrodes. (e, f) show the current-voltage
graphs at electrodes 2-6 and 3-5, respectively, when a voltage
of 0.005 V was applied.
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Fig. 3. Raman mapping images obtained (a) before and (c) after
repeatedly applying 0.005 V between 1 and 2 electrodes. (b)
Current-voltage curve obtained before applying 0.005 V for a
constant time. (d) Current evolution when 0.005 V is applied
twice for about 15 minutes between 1 and 2 electrodes. (e)
The In(I/V?) versus I/V graph obtained after applying 0.005 V
twice for about 15 minutes and its fitting result using Fowler-
Nordheim tunneling equation.
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