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Graphene oxide (GO), same as graphene 

itself, attracted a tremendous attention 

since its re-discovery in 2004. In contrast to 

graphene, the presence of oxygen-

containing groups in GO leads to a poor 

electrical conductivity of the material. The 

oxygen removal can drastically change the 

electrical and chemical properties and turn 

GO into a more graphene-like material, the 

so-called reduced graphene oxide (rGO). In 

practice, the reduction of GO could be 

done by providing external energy in either 

a chemical or thermal way [1]. 

Some methods to pattern rGO involve either 

using an atomic force microscopy (AFM) tip 

[2] or an electron beam [3]. Both of those 

methods are not scalable and have the 

limitations of the high costs.  

We exploit the laser irradiation as a form of 

thermal annealing for the selective 

reduction of GO. The proposed method is 

inexpensive, eco-friendly, and easy to 

perform.  
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It allows to fabricate electronic circuits of 

any shape on flexible and transparent 

substrates for a wide range of device 

applications with conductive carbon-

based nanowires having dimensions below 

the diffraction limit of light. In the Figure 1, 

we illustrate the process of rGO patterning 

on GO films and the electrical 

characterization. We used several 

substrates including glass, plastic, and a 

conventional polymer (PDMS). Two laser 

sources were used as light excitation: a CO2 

laser with λ=1064 nm, and a portable 

engraving machine with λ=405 nm.   

The key result of this contribution came out 

after applying the highest laser power. 

Even though the patterned material was 

ablated completely in some regions, we still 

observed a significant electrical 

conductivity along the pattern. This 

observation implies that by optimizing the 

laser parameters, and under higher power 

than has been reported previously, it is 

possible to achieve confined rGO regions: 

the edges of the patterns. Conductive rGO 

patterns can thus be achieved with spatial 

dimensions much smaller than the laser 

spot size. 

We demonstrate the benefits of our 

method and its wide-range of 

implementation in optoelectronics 

illustrated by the fabrication of different 

devices. 
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Figure 1: Schematics of the laser reduction of 

graphene oxide in patterned lines and the I-V 

characterization 


