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The simulation of frequency response of in-ear headphones
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Abstract The cavity structure of insert earphones will affect the frequency response. The existing earphone
structure simulation model is mainly based on the lumped-parameter model. To improve the simulation
precision of the lumped-parameter model in high frequency range, the simulation of the cavity structure based
on the transmission line model is proposed. The results show that the simulation based on the transmission line
model is closer to the measured results than lumped-parameter model ranging from 5 kHz to 10 kHz. Based
on the model, the optimization algorithm is proposed to improve the design of the high frequency response of
the headphone.
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Fig. 1 Cross section of the insert earphone
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Fig. 2 Equivalent circuit of the balanced armature
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Table 1 Balanced armature parameters
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Fig. 3 Transmission line model in a two-port network
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Fig. 4 TEC60318-4 type ear simulator
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ear simulator
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Fig. 7 Optimization of balanced armature insert

earphones
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