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Abstract 
Flexible displays are essential components in wearable screens, electronic newspapers, and smart 
identity cards [1]. Flexibility is usually limited by the weakest interface or by the most brittle layer in the 
stack, which is often a conducting oxide or metal [1]. Widespread use of flexible displays faces 
challenges due to processing limitations, such as high temperature (>200°C) [2] and fabrication costs of 
the active-matrix backplane[3,4,5]. Here, we present an active-matrix, flexible electrophoretic display 
that includes in its pixel electronics films of solution processed graphene combined with Single Wall 
Carbon Nanotubes (SWNTs). Graphene is produced by liquid phase exfoliation of graphite [6,7,8]. 
SWNTs are  produced by arc discharge[9]. These are also functionalized with 3% carboxyl groups [9] to 
enhance dispersibility in water[10]. The SWNTs are individualized and stabilized in solution using tip 
sonication [11]. The de-bundling is performed employing linear chains surfactants [11], followed by 
ultracentrifugation to remove residual bundles [11].Coating by Meyer bar is used to deposit first the 
SWNTs dispersion and subsequently the graphene-ink, directly on the backplane of the display. The 
SWNTs-graphene ratio is 40:60% in mass, that assures the uniformity of the film on the backplane 
without aggregates. The SWNTs role is fourfold: 1) decreasing the contact angle of the ink on the 
backplane from 27.5° to 9.75°, 2) increasing the interfacial adhesion of the graphene ink with the 
substrate, 3) formation of a conductive network on the backplane for the subsequent graphene coating 
[12, 13], 4) promoting the charge transfer between graphene flakes, improving the conductivity of the 
graphene film [14]. The graphene coating improves the adhesion of the graphene/SWNTs film on the 
backplane during the processing of the display. The display contains 122880 pixels (320x384) (Fig.1a), 
driven by the same number of Thin Film transistors (TFTs). Graphene and SWNTs conformally cover 
3µm deep vias (Fig.1b) and create the contact with the gold electrodes underneath. The 
graphene/SWNTs layer has strong adhesion on the backplane, with a peel force of 2.68 N. No 
delamination or cracking occurs up to a radius of curvature of 0.5mm, assuring the full flexibility of the 
display.  
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Figures 

                          
Fig 1. a) picture of the final flexible display, b) SEM image of one of the “via” of the backplane coated 

with graphene/SWNTs. 


