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Research on design and characteristics of phononic crystal
soft supported graphene resonator

Zheng Xiande,Zhen Jiapeng,Qiu Jing,Liu Guanjun

(College of Intelligence Science and Technology, National University of Defense Technology, Changsha 400713, China)

Abstract: There is an urgent demand for high-performance sensors in the fields of aviation, aerospace, etc. Graphene materials, due to
their excellent mechanical and electronic properties, are expected to further improve sensor performance and have attracted extensive
research. Graphene resonators, as a new sensitive unit, have very high sensing sensitivity due to their extremely thin thickness.
However, currently, the anti-interference ability and stability of graphene resonators at room temperature are generally poor. The anti-
interference ability and stability of resonators are closely related to their quality factor. The low quality factor of graphene resonators at
room temperature has become a key factor that restricts the performance improvement and application of graphene resonators. Improving
the quality factor of graphene resonators has become an urgent research issue. This article focuses on the problem of low quality factor of
graphene resonators at room temperature. By formulating an energy dissipation dilution theoretical model of graphene resonators, the
energy dissipation distribution characteristics of graphene resonators are analyzed. Guided by the theoretical model of energy dissipation
dilution, a new mechanism for suppressing energy dissipation in graphene resonators based on the phononic crystal soft support structure
is proposed. Optimization design, preparation, and characteristic testing analysis of graphene phononic crystal resonators are carried out,
which provides a new technical way for improving the quality factor of graphene resonators.

Keywords : graphene resonator; phononic crystal soft support; energy dissipation dilution; quality factor
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Fig. 12 Phononic crystal patterns with different turns etched

on single-layer suspended graphene with different apertures

2 C‘ | s
T o

wxrms ) SRR
ot
S
f
mEags T Taes me
B 13 FETF9Am BA P 9 B 2G-S R
EERNER
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device based on the principle of Fabry Perot interference
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Fig. 16  Fitting results of frequency response curve of soft
supported graphene resonator with 6 pm aperture

and 5 ring phononic crystal
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