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Fig. 1. Pictures of graphene film on copper foil before and
after oxidation treatment: (a) Picture before oxidation treat-

ment; (b) picture after oxidation treatment.
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Fig. 2. Treatment of one SEM image: (a) A pretreated SEM image of graphene film; (b) the Raman image of dark
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area; (c) selection of dark area by selection tool of imaging software.
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Fig. 3. The relationship between oy and N under different coverage: (a), (c) and (e) are theoretical simulation curve
under 20%, 80% and 90% coverage; (b), (d) and (f) are experiment statistics under 20%, 80% and 90% coverage.
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Fig. 5. SEM pictures with the same magnification obtained from sample a; to ag separately.
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Fig. 6. The SEM image of graphene film under 20% covered.
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Abstract

Graphene films grown on metallic substrates by chemical vapor deposition have wide potential applications, such as
serving as transparent electrodes, transistors, sensors, etc. The coverage of graphene on metal surface can influence many
performance parameters, such as square resistance and transparence, after it has been transferred to other substrates. As
most of the performance parameters cannot be measured while graphene is still on the metal, it is very useful to evaluate
the coverage of graphene before further actions. In this paper, we present a method to measure the coverage of graphene
on metal by using scanning electron microscopy and image processing software. We also calculate and measure the
uncertainty of the measured coverage. There are two main factors, namely the determination of the boundary between
the covered areas and the uncovered areas, and the number of the graphene islands or vacancy islands in view, which
can bring uncertainty to the coverage. The former factor raises the uncertainty of the coverage while the number of
graphene (vacancy) islands in view is higher, because the more the islands in view, the smaller the islands are, therefore
the total boundaries become more. The latter factor reduces uncertainty with the number of islands increasing, because
of the quantum fluctuation. The uncertainty of the latter factor is proportional to 1/ V/N, where N is the number of
islands in view. As we can see, the number of islands in view is the key parameter to balance the two factors. We
measure the graphene coverage with different graphene islands in view, and also measure the uncertainty by using the
statistics knowledge. Meanwhile, we also build a model to calculate the uncertainty under different numbers of islands
in view. The experiments and the calculations accord with each other reasonably well. By these carefully modeling
and experimentations, we optimize and balance the two faces and suggest the number of islands in view to reduce the
uncertainty of the measured coverage to a lowest value. The use of these measured data can ensure the accuracy of the

graphene coverage measurement with minimal time cost.
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