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An Effective Crossover Filter Choice of
Multi-Way Loudspeaker System

A HEFH =)

L
(4Rt 20145 28 242 SRUXE 20141 3 312 RHEHUXE 201414 4 72)

Il

£ B AuA 2R 7P Sk ool 20 ~ 20,000 Ho S shbe] §502 AAsHs Zo] ool gk ejxo.
2 7] ofgik mebd 57} Eis 1 ojAle] §312 AMSSIL, Welglo] AlTlo R Tske] or) o thehe Au]
Shck. welglo] 2l AlLolA 1T} A L] fulo] AAPA 0 2 FATES AR 10 m YEST BES U
20 2 Aok st UE912 Weje] 220 m Fulit iR | ~ 4 kHz thelo] £t o] el el
7)okgro] 31 &o] u]X] = oJafo] of Zick. et of e 7h Uel whio] A0 m e thelollAl $1A
A1 £ 4o] ool ZREIA 9 AT 5 £ 700) A2 xjok 171210l B4 Zjo] uf el A1 0 o}
SrollA] G 7k0) 2%} A BAo] A AR eobd] ke BAlo] B AIAIL, 1 Aut-do] £4)
QL W RAE LI, S22 01 Fuhgol ) SIS B 2RHA717] SIS 2 frule) 1% Saue
of et S14F ST\ efstol AT Aok Rtk & = Bolxl i 4 7k0) Aol kg 2Asle] AR A0 Fut
ol ke ks B o] HE Shs ik ULS ) Sk B 0 BAE TeighuE Ad i Aol
o} 7 23 Az o) Sk djelol 4 £1 dBO] ek R4 E4o] Qo] Xl WRAE FAESI

SHARO]: WElgJo] A3, AR 0M B, Fuh B4, 94 B4, PRA

ABSTRACT: Although it is ideal that the sound with the range of 20 ~ 20,000 Hz is produced by the loudspeaker
system composing of only one loudspeaker unit, it is almost impossible now. Therefore, the audible frequency
range is now produced by the loudspeaker system, which is consisted of more than two loudspeaker units. The
multi-way loudspeaker system certainly requires a crossover filter, which is divided the audible frequency into low
and high frequency ranges. The crossover frequency of filter usually is in the range of 1 ~ 4 kHz, the frequency
range can largely affect to the sound articulation and quality. It is an example that the phase and amplitude at the
crossover frequency can be different from each other, due to the variously reasons. Conversely, they can not
produce the smooth frequency response due to the different distance between the two loudspeaker units and
electrical properties. As a result, the sound articulation and quality can be degraded. Therefore, the phase and
amplitude response at the crossover frequency has to be deeply considered, in order to exactly match the woofer
and tweeter. In this study, it is proposed the methods which are the flat frequency and phase response to be obtained
by adjusting of the delay time between loudspeaker units, and the choice of filter to be considered the roll-off
properties of each unit. It is achieved the frequency response with +1 dB, and the sound articulation is also
improved.
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Table 1. Tonal characteristics for each band.

band frequency timbre notes
low 20~100 Hz | naturalness
mid 100~1000 Hz| thickness
high 1~10 kHz clarity
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Fig. 3. Sound clarity contribution ratio by frequency
band.
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Table 2. Level deviations at crossover frequency
band for 24 dB/oct and 12 dB/oct filtering.

frequency range
filter order (500 ~2000 Hz)
maximum | minimum | deviation
L-R 57dB | 61 dB | +2 dB
5 |low 24 dB/oct
Bessel high 12 dB/oct 57dB | 61 dB | £2 dB
Butterworth 60 dB | 63 dB | +2 dB

Table 3. Level deviations at crossover frequency
band for low 12 dB/oct and high 24 dB/oct filtering.

frequency range

filter order (500 ~2000 Hz)
maximum | minimum | deviation
L-R 63 dB | 61 dB | 1 dB
Bessel rll?gh ol ss B | 60 dB | +1 dB
Butterworth 58 dB | 60 dB | £1 dB

q&ﬁﬂ%@ﬂﬂ)ﬁ%ﬂ%%ﬂ%imﬂﬂ
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