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Recently, graphene demonstrates huge potential in modern technologies owing to its exceptional properties as very high conductivity, excellent transparency, thermal conductivity, mechanical strength, etc. Moreover, due to ultra-high carrier mobility and elasticity, graphene is regarded as an excellent candidate to replace the currently used indium tin oxide (ITO) in modern rigid and flexible displays, in photovoltaics, transparent electronics, light emitting diodes, smart windows, touch screens, ect. [1].
Our work is focused on graphene growth, characterizations and application in varieties of liquid crystal structures and display devices. Graphene was syntheses by Chemical Vapor Deposition (CVD) method which provides large scale and high quality production as well as precise control of the number of graphene layers. After transferring process, the graphene quality has been assessed by Scanning Electron Microscopy (SEM), Raman analysis, optical and electrical measurements and as well as bending ability tests on flexible substrates. Several graphene-based liquid crystal (LC) devices like tunable phase retarders, light valves and spatial light modulators on rigid and flexible substrates have been prepared , supported by video demonstrations [2]. The measured electro-optical properties as voltage-dependent transmittance, response time, phase modulation and bending ability will be summarized and compared to the same LC devices using ITO electrodes. Performed results open great potential of graphene integration into next generation ITO-free flexible and stretchable devices.
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