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Back Cavity and a change of Electrical Load

Ju-Bong Yon*, Han-Ryang Yi** Chung-Ho Leex

*x Department of Electrical Engineering, Chung-Ju University

«* Ju-Seong College Speaker and Audio Technical Innovation Center

29}

gutg oz 2MAE FAANNA HH, 237 Holx
FUoj do] YA Hu, o) T Rol2zaY9
Ao 747t Jepdd HEd, v)1Ee A7 HE&§
&M A (Woofer) W& Yoz 297 SR 2
e #¥ sHEAG. 22y, A 2AE AV
A2 gore] B wet ngA Yo FLAE7} ZxH
T RE APz, ngE 2AHA(Tweeter)o] 4@
g 9y F¥E AT

2 dFdMe g8 297 dHPYAN g 5
WEE RARLE, d¥WYge) FUIR AF Rolizny
(voice coiD®l A F7ho)] we 2E§ L¥FHY F4
Hte] @) APagict. 28, 23Ag JAFet 9
& BEZ(pump) 4¥L o8 BFAE FIE Fol
27A ] 54V EE JEIAS.

AP zE A7 25me HDome)d JIFHE 7

A 2g5E 279AY o] 29Ag FA FHRAN TI S
Fol d WETF7 ¥4 3% ARE dFoR 54
ARE wR-ZAAG A7lelA, AHEE ARE T
YAle] el g ng 4 2AAZ AEFY Q B, 7Y
o] gl AL JIFNRE a2, o9 FYP AFEY
$Qo] 4z}t 27 5o, 10w, 15m9) FYE& 7}ESA H
ZANEZ AT 71E B HrAEY 277 F4E,
FFAAFE KS € 60279) 3Pl weh, 48 1w 4
HeolX rlgAlge AgE SAFQL(1), 9¥E
0.5W, 1W, 2W, 4W, 8W, 16WE 7131, A 23 857}
of g 23979 Fie JHEAY, dYdx
(Impedance), =3 9f(Harmonic Distortiony & W&
£4& Bl 2979 B4¥ P& FEFHAUG
T, B IA7Y Ads 28§ 29HAHY 54 A
A A 2 d e AN 7R (52 28
o] /Hs¥ Aoz Ardrt



L A&

240 AHgE IS4 29AY BolAlYe
A7 0.09mY 2% F4 dUd g2 Ay
29, o] Fae FLoAMe Hd =AAYL
4,990Q/kmelt}h.[2] HEWi(Bobbin)& ZEFulEol
ARZTEAZ £ 93328 AgsHAR, AF
o] % Y JFL LA37 AT EFLA 4
&3 2 (center polepiecelol} R 3=o] Ak (3]
2, FFos AR AHA dn, Byl
27138 ol ¥Fol Rol2zde ¥FE Hdl
A nE & AFolch

1

(2% 1] 712 29 28 A

g9 (29 2] §4¢ viaspr] 9 A&
g@iT22, A EYAE 5 71T FE
VL, FSAE AAE FHolt}

{2¥ 2] Tweeter? TRE
OAFE, @M e =(Surround or Edge),
@dw, @4, Ovzl, GOROZIY+BY
(Bobbin), @A R, @AY (Ferrite Magnet)

Z1FE€ A8 &8 297y F8 FEARE
& 2359 F % Fi5 yged, ngH

2979 Fa & Fuy dogdLe FIAF
Bk ¥& FY oada dide Hey ¥
o] #22 A gy x PFeREolnt Y ¢
JRaa dyge 2de HFo] FoYEoE F2
A ol A FAHE FPojn, o B} L
Fa4 g & 299 Q9™ 2(Inductance) ¥
ol 9% AdRA o g oo REojrtid)
&, ZYo o3 FAAslE SER4SH o2
297 §A49 93 B NS FEIY

£l
o

P
4
2

II. &&

25 A9 4Y #Ado] F7}gtel uwpe} BolraY
o] HAstE Hheat)e ZYe] AYANE F7IA
7lx, 2RHo.2 2uHe F3d ujXY 4L
AN F8 220 F.{5)

2Yel 98 YE 92 2HAHE PSS T4
FEES B3 Ak, df, B4 59 wgem
Ag= o} gayrh

2 Ay ISO R40 B AYPI NI E
AEA o 0.5W, IW, 2W, 4W, 8W, 16WSE
AYANA FAF gEold.

39 [(2¥ 3]1& 71F°l e 2H9AY 7¥
o] A7o] 5mn, 10mm, 15mm ¢ A3HA, 2D
o] 7Z]F& ol YFEAE WU EHEF P 3%
o] A8 d¥d2 g uisl, % Jdg AY F
7t @ dAds SHAE ZEIRG ol
[298 3o dvebrd Axs 78] gl A%
g 71£22 £ 9, 71F9 I3 10wm?t AL
o e ASE ALstne, 71€717 A Ao
A AL B ¢ Utk F, R4 % ¥
FTE BQ ZAUFY 0z 3d9 AgFEt
EAE 9% # vk

X3

03

DIfi. Impedance (ohm)

T

H
W 5w
2WW

(X4

|
l T —=
i 3 tWaw M

- Diff. Input (W]

1W-SW 9

(2% 3] AP g3 AAF 203



0 w (None of Hole)
5 mm (Closed Hole}
101 (Closed Hole)
15mm {Closed Hole)
5 mm (Open Hole}
10un (Open Hole)
15am (Open Hole)

il

Sao X 3 N N
U U000 Uo
It

Fundamentals
None of Hole : D2 O mm

~

L ‘\,;/'\/\‘/ \\\/\v

____________

)

VN

FreqResp.[d8 @ 1m]
Gg

Freq.[Hz)

{28 4] 71F0] gl 29A9 78 $3EH

Fundamentals
Closed Hole : D = 15 mm

110

105

E 100 \"\ / /\"""‘,’\\\ ,,,,, .
e M R e
2 05 /\v - AP )

E &s /Q‘//\/\\“\ s Y PRSI AS

VT

80

75

70

3K 10k
Freq.[Hz]

(29 5] 7138 =& e 7jEs 254
(D = 15 mn)

do Fokel o 71 $EEHL 7FH
R L4HE 713 F 4o 2Fos 9 APES
o] YFHez 2dB AT FYHA A5T RE
E 4 Ak

=g, Aenzxde] Ay, 2za dElevedol
7180l fE Al v Yo F A2t B
#4e yehiis A& & £ Ao

Freg.Resp.(dB @ 1m)

Fundamentais
Open Hole: D= 15 mm

75

70

EL3

10k
Freq.[Hz]

[28 6] 7IFol ¥ BH 7& F7EA

2nd Harm.|a8)

(D = 15 m)
2nd Harmonics
None of Hole : D =0 mm
70
80
50
40
30
20
10
(1]
3000 10000

X Axis Title

[29 7) 71 Fol §i= 29 AL A2z} nZ5
(D = Om)

2nd Harm. [¢B)

2nd Harmonics
Closed Hole : D = 15 mm

Freq(Hz)

(g 8] 7| &L & e Azzmz3}
(D = 15mm)



2nd Harmonics
OpenHole : D =15 mm
70
80 R
N PO A RJVEN N
504 PR N [ RN AP
— : Nt : N L -
2 N TSN
-~ 40 - _ ‘k - B P _ .
ER A et T VA A A
S 7 LS
N/\/\ T A
" =
10
[}
3k 10,
Freq.(Hz)

(29 9] 7]Fol 99 e AM2nE2N

D = 15 m)
—_— 12W 2",  1W 1Y
— 2W Y, o T AW YW
—_ 8W ¥ — - 16W 48
-Total Hamonic Distortion
None of Hole : D= 0 mm
£
g 0.02
£

Freq.[Hz]

{2¥ ] Total Harmonic Distortion
{(None of Hole : D = Omm)

. 2&

2EE 29AE ASE 297 Hd 22U
ARGl F:, AFWol 7L Uy A
AR 43 AY KF AR A& AT F
At &, WF-43E Wd¥FE 138 Yehd 7)
Fol 2El FHig FEFE QA YH 29AA
A dHdae] e, &4 R AAARY FIL
nEse) 22 A% € B 7 U0

V.

ko]

u}']_l‘

Total Harmonic Distortion
Closed Hole : D = 15 mm

0.04

0.03

THD (x100%]

Freq.|Hz)

[2% ] Total Harmonic Distortion
(Closed Hole : D = 15 mm)

Total Hanmonic Distortion
Open Hole : D= 15 mm

0.04

0.03

THO [x100%)
°
8

Freq.[Hz)

[2% ] Total Harmonic Distortion

{Open Hole : D = 15 mm)
s | 1/2W U, e W Y Y
— 2W U, e 1 4W ¥

: 8W 99 : 16W 9438

[1]1 KS C 6027 & 297A A1g wy

[2] KS C 3107 #&44 E2-2 "2% fAduyw
FH(2EW)"

[3] Ww&FER*K HA, "2k° -4 X7 A(L),
7/ Wik, pp.206-208., BBAS2F

[4] Martin Colloms, "High Performance
Loudspeakers", PENTECH PRESS, 3rd Ed.,
ppl71-173, 19085,

[5} M. R. Gander, “Dynamic Linearity and
Power Compression in Moving-COil
Loudspeakers", J. Audic Eng. Soc. Vol.34,
Number 9, pp.627-646, 1986.



