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The thermal effect of surface acoustic wave devices under high power

HUANG Qingyun HUANG Jian WAN Zhijian CHEN Zhitai HAN Jianwei
(Shenzhen Polytechnic University, Shenzhen 518055, China)

Abstract: Surface acoustic wave (SAW) devices have a tendency to generate heat under conditions of strong
electric fields and high-frequency driving, this heat will negatively impact the device’s life, durability, and
measurement accuracy. It may even result in issues like cracks and failures of the device itself. Only a few
research studies have focused on the device’s thermal effect. Based on earlier research, this work tries to
identify the cause of the device’s thermal effect, develops a model for the device’s thermal development under
the influence of SAW, and examines the system’s loss process. Through the construction of an experimental
platform and the comparison of finite element simulation to elucidate the self-heating effect of the device, and
the analysis of the effect of encapsulation on the surface heat distribution of the device, and further elaborate
the reasons for the failure of the device under the action of high power, which can provide technical support
for the industrialization of the microfluidic drive of the SAW device.
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Table 1 Boundary conditions and geomet-

ric parameters of the finite element model
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of SAW devices
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Fig. 3 Vibration mode of acoustic wave propagation in solids
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