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Graphene, an ultrathin material, features excellent electrical and mechanical properties, making

candidate for membrane materials in the field of nano-electromechanical systems. It shows great

potential for sensing applications. The size of current nano-electromechanical sensors is extremely small,

and the primary challenge lies in enhancing device sensitivity. In this work, a novel suspended H-shaped

graphene

explored.

resonator for acceleration is first proposed, and the properties of the H-shape graphene are

The effect of the size of H-shape graphene and its mass on frequency and displacement is simu-
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lated, and the final dimensions of the graphene resonator are designed. The correlation between device
sensitivity enhancement and stress distribution is explored by analyzing the sensing dynamics at the beam-
mass interface. Eventually, the displacement sensitivity of the sensor can reach 47. 30 nm/nN. Compared
with conventional suspended graphene accelerometers, the sensitivity is improved by 3. 76 times, and the
Q-factor 1s enhanced by 2. 46 times without increasing the size of the proof mass. These findings lay the
foundation for the design and manufacture of low-cost, high-sensitivity, miniaturized nano-
electromechanical systems, such as accelerometers, gyroscopes, and displacement sensors.

Key words: suspended graphene; mechanical properties; finite element method; high-sensitivity acceler-

ometer; nano-electromechanical systems
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Fig. 2 The effect of intermediate ribbon size in H-shape graphene
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