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We studied the pH response of solution-gated graphene field-effect transistors (GFETs) 

microfabricated on SiO2, poly(ethylene 2,6-naphthalate) (PEN) and SiC substrates. To this 

end, we employ graphene fabricated by (i) chemical vapor deposition (CVD), (ii) epitaxial 

graphene on SiC, and (iii) nanoporous graphene.[1] GFETs fabricated on PEN substrates and 

SiO2 substrates using CVD graphene were also studied after functionalization with amino-

terminated carbon nanomembranes (CNMs).[2] We characterize the shift of the transfer 

characteristic of the devices in a broad range of pH values from 2 – 12. It has been found 

that the pH response is enhanced by functionalization with NH2-CNMs,[3] by increasing the 

surface number density of chargeable groups on the substrates, by increasing the number 

density of defects in graphene and by increasing the edge length to surface area ratio of 

the active device area. The obtained results are compared with model calculations that 

enable to study the substrate influence on the pH response and to correlate it with the 

defect number density in graphene obtained from the Raman spectroscopy. 
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Figure 1: (a) Schematic diagram of the GFET device. (b) An image of the chip with an attached 

microfluidic channel on a CVD-SLG/PEN device. Probe needles are contacting the source and 

drain. (c, d) Similar images of GFET devices fabricated on SiO2 and SiC substrates. 
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