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Abstract

In this work we present combined Kelvin probe force microscopy and Raman spectroscopy studies of sup-
ported and suspended structures formed out of chemical vapor deposition (CVD) grown graphene. Work
function of both suspended and supported graphene was —4.81 4+ 0.06eV and —4.92 + 0.06eV respectively.
By G and 2D modes correlation we showed, that CVD graphene was influenced by biaxial strain. Increased
contact potential difference (CPD) on the suspended graphene in comparison with the areas of the supported
graphene was the sign of increased strain (from 0.05% to ~ 0.12%) rather than decreased doping (p-doping
decreased from ~ 5.5 x 1012em =2 to ~ 4.5 x 1012em=2).
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1. Introduction

Graphene is considered to be one of the most promising materials for future advance in nanotechnology
[1], [2]. This assumption stems from its high electrical and thermal conductivity, quantum hall effect,
extraordinary stiffness [3], and mono-atomic thickness. The discovery of this sp? bonded carbon material
has been a building block and inspiration for research of other 2D materials [4]. A broad spectrum of
methods can be used for graphene production, including mechanical exfoliation, thermal sublimation from
SiC and chemical vapor deposition (CVD) on transition metals [2]. Among the noted methods, the CVD
growth on copper (Cu) foil is most promising when mass production is concerned enabling the production
of square meters sheets of graphene. Graphene was employed in many prototypes including transistors,
transparent electrodes, coatings, energy storage devices, but little study has been focused solely on graphene
nanomechanical constructions and their characterization. Bunch et al. were the first to produce graphene
doubly clamped beams and showed their resonant properties [5]. Bunch et al. have also carried out pioneering
work on production of suspended graphene, mechanical resonance characterization, and bending of fabricated
structures [6]. Later on, van der Zande et al. showed a method for production of beams array [7]. This work
was continued by Barton et al. [8] and Shivaraman et al. [9]. It has to be noted that in the presented works
mostly optical interferometry techniques were used for the structure characterization. Chen et al. were the
first who used to use the frequency mixing techniques for electrical characterization of graphene beams [10].

The methods described above provided global information about the graphene structure properties. To
the technologies enabling investigation of local (which means resolved with subnanometer resolution) system
properties belongs scanning probe microscopy (SPM). One of the SPM technologies atomic force microscopy
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