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A Study on the Small Size Loudspeaker for Hi-Fi Low Frequency Sound
Reproduction
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Following the recent trends of reducing the size of multimedia devices, we tried for the development of
a compact—sized speaker to produce low—frequency sounds efficiently, For this work, equivalent—circuit
analysis was used to get fundamental resonant frequency and then the structure of speaker components
has been changed appropriately. As a result, an 80mm small-sized speaker was developed. The performance
test showed that the resonant frequency of our system is 79 Hz while that of numerical analysis was 81Hz,
At a distance of 1m from our speaker, the frequency ranges 80 Hz to 15kHz and the average sound pressure
was found to be 84+ 2 dB. The second (at 400 Hz) and the third (at 100 Hz) high—frequency distortions
of our gystem were 0.5% and 1. 8% respectively, which is to be compared with the distortions of 0,9% and
6% in conventional speakers.
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Table 1. A development object of a low frequency sound
speaker by the design specification.
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Fig. 1. The structure of a low frequency sound speaker by
the design specification.
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Fig. 2. Total equivalent circuit of a low frequency sound
speaker.
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Fig. 3. Impedance by simulation for a low frequency sound speaker.
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Fig. 4. External pictures of a low frequency sound speaker.
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Table 2. The norm of conventional small size speaker.

Fows
TZ8} Al 23 (gr) 0.25
oRRl KfR SOX-6mm (foam)
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Table 3. The norm of a low frequency sound speaker by the design spegification.

TS A B2 (o) 045
OllR1 st SOX-10mm (foam)
el 2.5mmv500r
b stiffness 196N/m
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Y} OFIUE {m) Q70 (212 x 32 WZ) x 10 (FH) 10,000 Gauss
Impedance (2) 4
HO|A TR 2 (mm) 0250
SM| (m) 47
ZH40|E S (mwn) ' 6
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Table 4. The response data of a low frequency sound speaker
by the design specification.

e 10~ 15kHz
T SRueid 835 (dBW/m
Ym(EIA 40
Hog&elmnie) 30w
2%} nx=z) S 05%
3k} Do) ofE 1.8%

E 5 7|Z 80mm ANFL ¢ H0[e]
Table 5. The response data of convention 80mm loudspeaker.
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Fig. 5. The characteristic graph of a low frequency sound
speaker by the design specification.
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Fig. 7. Simulation of magnetic fiux distribution.
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