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Studying Acoustical Properties of Micro-Speaker as a Function of

Diaphragm Material
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The acoustical property of micro-speaker had been investigated as a function of the diaphragm material in
this study. Young's modulus and the density of material is deeply related to the determination of sound
velocity and stiffness. As a result, it was appeared that the resonance frequency of micro-speaker was PEI (
PPS ( PET ¢ PEN. This experimental result was in an excellent agreement with the theoretical one. The
increasing ratio of sound pressure level to the frequency between 20Hz and the resonance frequency (fs} and

the high resonance frequency (fi) were not affected by the diaphragm material.
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Fig. 1. Schematic of measuring system for impedance and sound
pressure level.
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Table 1. Property of the resonance frequency as a function of
diaphragm material,

W SHEFF(fo)

16urn { 1%m | 25um | 30pm | 38wm
PEI | 470Hz | 550Hz | 640Hz | 760Hz | 975Hz
PEN | 630Hz | 730Hz | 925Hz |1,080Hz|1,400Hz
PET | 485Hz | 610Hz | 780Hz - 1,150Hz
PPS | 430Hz - 670Hz | 790Hz |1,090Hz
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Fig. 3. Property of resonance frequency as a function of diaphragm

materials.
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Table 2. Material properties about four types of diaphragm.

M2 BN PEl | PPS | PET | PEN
LS (g/em?) 1.27]1.35] 1.40[ 1.36
QIEZIE (kg/cm®) 1,060 - [1,970[2.250
H=(E, x1010N/m?) 0.31]4.41]6.17| 5.97
Uig&a(tand) 3.22]0.99|1.22] 5.61
2=/, x10°m/s?) 10.49]1.81]1.92]2.10
AEZUA(=EH®) 0.15{1.79| 1.88(2.37
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Fig. 4. Property of theoretical sound speed for four different types of

diaphragm materials.
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