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Abstract Information technology devices, such as cellular phones, MP3s and so on, due to restrictions of space, require thin
and small micro-speakers to generate sound. The reduction of the size of micro-speakers has resulted in the decrease of sound
quality, due to such factors as frequency range and sound pressure level. In this study, the acoustical properties of oval micro-
speakers has been studied as a function of pattern shape on the diaphragm. The other conditions of micro-speakers, except for
the pattern, was not changed. When the pattern is present on the diaphragm and the shape of pattern was a whirlwind, the
resonance frequency was reduced due to the decrease of tensile strength of diaphragm. The patterns presented in the semi-minor
axis of diaphragm did not effect a change of resonance frequency. However, increasing the number of patterns in the semi-
major axis of diaphragm became a reason for the decrease of resonance frequency on edge side. When the depth of pattern
on edge side was increased, the resonance frequency was decreased due to reduction of geometrical stiffness. If the height of
edge and dome were increased, the resonance frequency and geometrical stiffness rapidly increased. After reaching the
maximum values, they began to decrease with the continuous increase of height.
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Fig. 1. Pattern in edge side.
Table 1. The type and sharp of pattern.
Design Condition
Parameter
1 2 3 4 5 6
Edge Side yes/no no yes
type radiation whirlwind
all 0 10 18 24 30 36
number semi-major 0 [§ 10 14 18 22
semi-minor 0 6 10 14 18
length (mm) 0.125 0.17 0.25 0.30 0.35
height (mm) 0.30 0.35 0.40 0.45
Dome Side yes/no no yes
number 0 8 16 20
height (mm) 0.25 0.34 0.40 0.68 1.00
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Fig. 2. The type of pattern in edge side.
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Table 2. The resonance frequency as a function of the pattern type and sharp.
Resonance frequency(Hz, +20Hz)
Parameter
1 2 3 4 5 6
Edge Side yes/no 1,060 950
type 950 850
all 1,060 950 1,000 950 850 800
number semi-major 1,060 980 950 975 1,000 920
semi-minor 1,060 1,060 1,060 1,060 1,060
length (mm) 900 950 800 850 800
height (mm) 850 950 1,000 950
Dome Side yes/no 950 800
number 800 900 975 1,000
height (mm) 850 900 950 1,000 950
/:T — <
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Fig. 3. The number of radiation pattern near semi-major axis of edge side.
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Fig. 7. The behavior of resonance frequency as a function of edge
height.
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