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Induction thermoacoustic analysis and application of the

Indium Tin Oxide film

WANG Cheng LI Shuang QIU Xin FAN Xueliang LI Cheng

(School of Rail Transportation, Soochow University, Suzhou 213151, China)

Abstract: Based on the theory of eddy current effect of an excellent conductor in magnetic field and the theory
of thermoacoustic effect of solids, a theoretical model of the magneto-thermo-acoustic(MTA) effect of the Indium
Tin Oxide (ITO) film was established. The temperature oscillation and the sound pressure expression of MTA
from the film were derived. The thermoacoustic theoretical calculations and experimental test of ITO film
with a substrate under magnetic field were carried out. The result shows that the temperature oscillation
value of the film increases with the frequency, which is the opposite trend compared with the traditional
electro-thermo-acoustic model; and the change trend of the theoretical value of the film sound pressure and
the experimental value in the frequency domain is basically coincide, which effectively validates the theoretical
model. Furthermore, according to the theoretical model of MTA, the influence of the relevant parameters of the
coil on the sound pressure level of the film was analyzed, and it shows that the sound pressure level generated
by film increases as the number of turns of the coil increases and decrease as the distance between the film and
the center of the coil increases as well as the coil radius increases. This research to a certain extent expands
the application of ITO films in loudspeakers and other fields.
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model of Indium Tin Oxide conductive film
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Table 2 Material parameters of ITO film
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