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Design and comparison of graphene electroacoustic transducer

YANG Peng, CHENG Xianzhe, ZHANG Yong, LIU Guanjun, QIU Jing
(Science and Technology on Integrated Logistics Support Laboratory, National University of Defense Technology, Changsha 410073, China)

Abstract: In order to optimize the performance of graphene electroacoustic transducer, the research on the electroacoustic mechanism of

graphene thermoacoustic sound device and graphene electrostatic sound device was conducted. Through theory modeling and analysis, the

influence of structural parameters such as size, thickness and stress of graphene film on the frequency response characteristics of two kinds of

electroacoustic transducers was obtained. Finally, a batch of electroacoustic transducers with different structural parameters were designed and

fabricated. The performance test and comparison analysis of these devices show that the thickness of graphene film has a significant influence on

the sound pressure of the thermoacoustic transducer, that is, the thinner the film is, the larger the sound pressure of the electroacoustic

transducer is. The electrostatic transducer is influenced by the radius, thickness and stress of graphene film, that is, the corresponding film with

larger radius, thinner thickness and smaller stress of the electrostatic transducer will have a wider frequency bandwidth. This research can lend

support for the optimizing selection of graphene electroacoustic transducer, the optimizing design of structural parameters and the improvement of

the device's sound performance.
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Fig. 1  Operational principle of thermoacoustic

sound device
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Tab.1 Model parameters of thermoacoustic sound device
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Fig.2  Operational principle of electrostatic sound device
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Tab.2 Model parameters of electrostatic sound device
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Fig.3 Process of graphene sound device
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Fig.4 AFM microscope of surface morphology of

the graphene
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Fig.5 Prototype of graphene thermoacoustic

sound device
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Fig.6  Prototype of graphene electrostatic sound device
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Fig.7 Diagram of graphene thermoacoustic

sound device test platform
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Fig.8 Diagram of graphene electrostatic

sound device test platform
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Fig.9 Comparison of frequency characteristics of

thermoacoustic sound devices with different size

MNIELS W] LA H , WIS RO o) 14 2 75 P s
FEABA T, X2 T AR ISR 5 o A
JE Bl 23 AR 22 DA sk i T8 = i) A4 B, (15 2%
P R T R R S G 56 A I A B v
RSF 2 em x 2 em Xf by 1) g Aot il 2 o B0 5
T A2 F T T 3 P S U D D A R

L S
30 o ]
r—"M\E
5 i M /]
/
g 2
5
15
,
10 —o— 150nm
—E— 300nm
5 T 1117 T
03 05 1 3 5 7 10 20

BiF /KHz
P10 A [ J5E BE AR 75 S AR A AR X0 L

Fig. 10  Comparison of frequency characteristics of

thermoacoustic sound devices with different thickness
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Fig. 11  Comparison of frequency characteristics of
thermoacoustic sound devices with

different base thickness
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Fig. 12 Comparison of frequency characteristics of

electrostatic sound devices with different size
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Fig. 13 Comparison of frequency characteristics of

electrostatic sound devices with different thickness
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Fig. 14  Comparison of frequency characteristics of

different sound devices
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