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Abstract In recent years, the graphene has gradually become a versatile material for flexible electronic devices
because of its advantages such as excellent flexibility, transparency, conductivity, and mechanical strength. Laser
processing technology has played an increasingly important role in the field of preparing graphene thin film flexile
electronic devices due to its high processing accuracy, programmable, f{lexible direct write, and other
characteristics. This paper first reviews the basic principles of laser reduction of graphene oxide and the research
progress of laser reduced graphene oxide (LRGO) properties such as oxygen content, conductivity, patterning,
structuring, and heteroatom doping. Then, typical LRGO based flexible electronic devices including sensors,

supercapacitors, generators are summarized. Finally, the limitations of this technologies are put forward and their

future development is prospected.
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Fig. 1 Schematic diagram of graphene oxide and laser reduction of graphene oxide. The big, middle, and small spheres

represent oxygen, carbon, and hydrogen atoms, respectively
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Fig. 2 Oxygen content and conductivity of graphene oxide are controlled by laser. (a) Cls XPS spectra of GO and LRGO

prepared by TBLI at different laser power; (b) relationship between C-C, C-O,C=0 and O atom percentage and

laser power; (¢) 'V curve of LRGO prepared by TBLI at 0.15, 0.2, 0.3 W laser power:™
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Fig. 3 Laser micropatterning reduction of graphene oxide. (a) Arcuate microcircuit; (b) comb electrode; (c) involute

microcircuit; (d) school emblem of Jilin University; (e) word of “graphene”; (f) letter “G”; (g) molecular

structure of benzene ring; (h) hexagonal grid, scale is 10 pm; (i) photo of LRGO electrode array'®¥
iris diaphragm |

(@) concave lens mirror | il
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Fig. 4 Laser enabled micro/nanostructure of graphene. (a) Schematic diagram of graphene film with micro/nanostructure
prepared by TBLI; (b) optical microscope pictures of graphene film with one-dimensional grating structure and

(¢) two-dimensional grating structure; (d) (e) diffraction spots of 405 nm laser on the LRGO film with one-
dimensional and two-dimensional grating structure; (f) structural color of graphene film with micro/nano

structure!™
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Fig. 5 N-doped LRGO. (a) Cls XPS spectra of GO and NLRGO prepared at different laser power; (b)(c) Nls spectra of

GO and NLRGO prepared at different laser powers; (c¢) schematic diagram of N-doped graphene and corresponding

formation energy calculated from the first principle; (d) relationship between the percentages of pyridine-N/ pyrrole-

N and graphite-N and laser power
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Fig. 6 Flexible gas sensor fabricated by laser. (a) Fabrication diagram of flexible NO, sensor based on In, O; @ LRGO film;

(b) photo of 2X4 NO, sensor array processed by laser; (¢)(d) sensing performance of NO, sensor array!”
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Fig. 7 Graphene-based pressure sensor fabricated by laser. (a) Schematic diagram of graphene-based pressure sensor;

(b) sensing mechanism of graphene-based pressure sensor; (c) relationship between conductivity and pressure of

graphene-based pressure sensor [sensitivity is 0.96 kPa ' at low pressure (0-50 kPa), and 0.005 kPa ' at high

pressure (50-113 kPa)]; (d) stability test of graphene-based pressure sensort™
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