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Abstract 

 

Having zero bending stiffness [1], graphene 

is one of the most favourable materials for 

fabricating flexible electrodes. Graphene 

grown via chemical vapour deposition on 

copper foils can be transfer-printed onto a 

commercially available 80µm-thick 
polymeric lamination film by using hot rollers 

[2]. In order to form graphene-based multi-

layered films on the lamination film, we 

recursively applied this transfer-printing 

method up to ten times (Figure 1). The 

resultant films were characterised via Hall-

effect measurement and atomic force 

microscopy (AFM). As a result, a linear 

relation was observed between the density 

of charge carriers (holes) and the number of 

transfer-prints, indicating a layered structure 

(Figure 2). AFM study showed convergent 

behaviour in the RMS roughness with respect 

to the number of transfer-prints. Moreover, 

we performed Joule heating experiments by 

manufacturing flexible resistors via our 

recursive scheme. The experiments showed 

that the graphene-based films could 
withstand temperatures of up to 100°C.         
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Figure 1: Schematics for the manufacturing 

process of the graphene-based multi-layered 

films on the polymeric lamination film  

 
 

 

 

Figure 2: Hole density-vs-Number of transfer 

prints graph 

 

 

 

 

 

 

 


