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Figure S1. Photoluminescence spectra of graphene/TiO; as a function of UV—o0zone treatment

time.

After UV-ozone treatment, photoluminescence (PL) spectra of graphene on TiO, were

measured as a function of UV-o0zone exposure time. The TiO, was annealed at 400 °C. PL

peaks at about 715 nm are visible for the UV-ozone treated graphene, while there is no peak

observed for the graphene without UV-o0zone treatment.
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Figure S2. (a) Raman spectra of graphene on SiO; as a function of UV-0zone exposure time.
(b) Raman spectra and the value of Lp of graphene on the TiO, layer as a function of UV-

ozone exposure time. The TiO, layer was annealed at 400 °C for 3 hours. The TiO, exhibits

the anatase phase.



Figure S3. Scanning electron microscopy image of patterned TiO, on SiO, using a metal grid.
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Figure S4. Current—voltage curves measured on the graphene/TiO, diode dependent on UV—

ozone treatment.
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Figure S5. Topographic (left, yellow) and friction (right, green) images obtained on

graphene/triangle-shaped TiO, dependent on UV—o0zone exposure. (a) Triangle-shaped TiO,
on SiOy, (b) graphene/triangle-shaped TiO, on SiO, without UV—-ozone treatment, (c)

graphene/triangle-shaped TiO, on SiO, after UV—ozone treatment for 15 minutes.

The topographic and friction images were obtained using friction force microscopy (Agilent
5500) at ambient conditions. A Si tip (PPP-LFMR-50) with a typical force constant of 0.2
N/m was used. Selective interaction between the graphene and substrate by charge transfer
can facilitate nanoscale patterning of the modified graphene. Figure S5 confirms the
modification of graphene on the triangle-shaped nanoscale patterning of TiO, by measuring
the change in friction. The dotted red circles represent the previous positions of the
monolayer of silica spheres for patterning of the triangle-shaped TiO, on SiO; substrate using

the Langmuir-Blodgett technique (Figure S6). The shape of the triangle nanostructure of the



TiO, on SiO, was confirmed by the topographic images in Figure S5. The friction signal
matches well with the topographic image; friction on the SiO, was higher than that on the
TiO,. After deposition of graphene on the nanoscale triangle-shaped TiO, and SiO; substrate,
the friction was reversed such that the graphene/TiO, exhibited a higher friction value than

that of graphene/SiO,. After 15 minutes of UV—-ozone treatment, the friction signal was

readily distinguishable on the graphene/triangle-shaped TiO, from the graphene on the SiO,
because the friction increased when the graphene was oxidized.! The behavior of the change
in friction represents the nanoscale selectivity of the graphene modification using the
nanostructure of the TiO,, finally suggesting the possibility for feasible applications of

graphene-based nanoscale electronics.



Figure S6. Scanning electron microscopy image of the monolayer of silica nanospheres (~290
nm) on the SiO, substrate using the Langmuir—-Blodgett technique for formation of nanoscale

triangle-shaped TiO; on SiO,.
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