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Measurements of the Temperature Coefficient of Resistance of
CVD-Grown Graphene Coated with PEI

Soomook Lim*, Ji Won Suk*’

ABSTRACT: There has been increasing demand for real-time monitoring of body and ambient temperatures using
wearable devices. Graphene-based thermistors have been developed for high-performance flexible temperature sensors.
In this study, the temperature coefficient of resistance (TCR) of monolayer graphene was controlled by coating
polyethylenimine (PEI) on graphene surfaces to enhance its temperature-sensing performances. Monolayer graphene
grown by chemical vapor deposition (CVD) was wet-transferred onto a target substrate. To facilitate the interfacial
doping by PEI, the hydrophobic graphene surface was altered to be hydrophilic by oxygen plasma treatments while
minimizing defect generation. The effect of PEI doping on graphene was confirmed using a back-gated field-effect
transistor (FET). The CVD-grown monolayer graphene coated with PEI exhibited an improved TCR of -0.49(+0.03) %/K in
a temperature range of 30~50°C.
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Fig. 2. (a) SEM image of CVD-grown monolayer graphene trans-
ferred on SiO,/Si. (b) Raman spectra of CVD-grown
monolayer graphene according to O, plasma treatment
time. (c) Sheet resistance change according to O, plasma
treatment time
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