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Measurements of the Adhesion Energy of CVD-grown Monolayer
Graphene on Dielectric Substrates

Bong Hyun Seo*, Yonas Tsegaye Megra**, Ji Won Suk***'

ABSTRACT: To enhance the performance of graphene-based devices, it is of great importance to better understand the
interfacial interaction of graphene with its underlying substrates. In this study, the adhesion energy of monolayer
graphene placed on dielectric substrates was characterized using mode I fracture tests. Large-area monolayer graphene
was synthesized on copper foil using chemical vapor deposition (CVD) with methane and hydrogen. The synthesized
graphene was placed on target dielectric substrates using polymer-assisted wet transfer technique. The monolayer
graphene placed on a substrate was mechanically delaminated from the dielectric substrate by mode I fracture tests
using double cantilever beam configuration. The obtained force-displacement curves were analyzed to estimate the
adhesion energies, showing 1.13 +0.12 J/m* for silicon dioxide and 2.90 + 0.08 J/m* for silicon nitride. This work
provides the quantitative measurement of the interfacial interactions of CVD-grown graphene with dielectric
substrates.
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Fig. 1. Schematic of the DCB specimen and mode | fracture tests
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Fig. 3. Surface characterization of fracture samples. (a, b) Photo-
graphs of (a) silicon dioxide and (b) silicon nitride sam-
ples. (¢) Raman spectra of the marked points on the
substrates. (d, e) Optical images near the crack fronts of
(d) silicon dioxide and (e) silicon nitride samples
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