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Abstract

In this study, transport properties and density of states of-reduced-graphene oxide (r-GO) have been
investigated simultaneously. Graphene axide (GO) sheets are synthesized by the modified Hummers” method.
Prior to device fabrication, the GO'sheets are-subjected-to thermal annealingat 400 °C for 24 h to remove
oxygen functional groups and to restore GO sheets back to higher€onduction of.r-GO sheets. Then, by using
electron-beam lithography and thermal evaporation techniques, we make two Ohmic-contact electrodes and one
tunnel junction on the same r-GO device. The separation distance between current leads is maintained at 3 ©m
in all -GO devices. The r-GO devicés reveal a variation in room-temperature (RT) resistivity from 10° to 10° Q.
All electrical measurements are carried out under'a-760-Torr-helium'gas and at temperature ranging from 300 to
80 K. We discovered that the electron transport in r-GO devices can be well-described by two-dimensional
Mott’s variable range hopping. On the other hand, the tunneling-junction measurement and dl/dV spectrum are
carried out for a study of the density of states. For those devices having a RT resistivity of ~10°Q), they reveal a
minimum conductance at zero voltage under zero gate voltage. Then, by changing the gate voltage, the minimum
conductance in dl/dV spectra makes a shift which is attributed to electrons tunneling to the Dirac point of the
r-GO sheets. As for other devices having RT resistivities of 10’ Q and 10° Q, we observed bandgaps of 1.02 and
2.91 eV in dl/dV spectra. It is argued that the more the residues of oxygen functional groups in r-GO samples are,
the larger the bandgap is and the higher the RT resistivity is. Through the simultaneous measurements of electron
transport and density of states on r-GO sheets, we can find a relation between the density of state and the

resistivity in rGO sheets.
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