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(54) Suspension for high power micro speaker, and high power micro speaker having the same

(67)  The present invention relates to a suspension
structure for a high power micro speaker and, more par-
ticularly, to a shape of a suspension which ensures a
lightweight of the suspension as well as high reliability
and a conductive pattern which applies electric signals.
The present invention provides a suspension for a high

FIG. 5

power micro speaker that includes an outer peripheral
portion, a central portion and a connection portion, is pro-
vided with a conductive pattern, and is formed in a rec-
tangular shape, wherein land portions for use in soldering
or welding lead-in wires of a voice coil are formed on long
connection portions disposed on long sides.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a suspension
structure for a high power micro speaker and, more par-
ticularly, to a shape of a suspension which ensures a
lightweight of the suspension as well as high reliability
and a conductive pattern which applies electric signals.

BACKGROUND ART

[0002] Sound reproduction techniques of mobile mul-
timedia have been improved with the development of mo-
bile communication technologies, as a result of which
high performance, high sound quality and high power are
required of a micro speaker.

[0003] In most cases, a conventional micro speaker
does notuse a special suspension to ensure a lightweight
of a diaphragm and connects a lead wire of a voice coll
to the diaphragm via bonding to apply external electric
signals to the voice coil. Therefore, unbalanced vibration
is often generated due to the absence of the suspension,
and the lead wire of the coil is often down in high power
due to atensile force, which makes it difficult for the micro
speaker to be applied to high power.

[0004] In order to solve the foregoing problem, there
has been developed a micro speaker using a suspension
provided with a conductive pattern for transmitting elec-
tric signals. In the case of the micro speaker using the
suspension, an increase in weight of the diaphragm,
which results from the use of the suspension, leads to a
decrease in sound pressure of the micro speaker. In ad-
dition, cracks may occur in the conductive patternin high
power, causing a defect.

[0005] FIG. 1 is aview showing a shape of a voice coil
and a lead wire used in a conventional suspension type
micro speaker, FIG. 2 is a view showing fabrication of a
rectangular coil of FIG. 1, and FIG. 3 is a view showing
a shape of a suspension used in the conventional micro
speaker. As illustrated in FIG. 2, a circular voice coil 10
is changed to a rectangular voice coil 20 using a jig 30.
Here, lead wires 22 and 24 of the voice coil 20 are posi-
tioned on the short side of the rectangular shape. Refer-
ring to FIG. 3, a suspension 40 includes an outer periph-
eral portion 42, an inner peripheral portion 46, and a con-
nection portion 44 connecting the outer peripheral portion
42 to the inner peripheral portion 46. A conductive pattern
50 as well as land portions 60 for use in soldering or
bonding the lead wires 22 and 24 of the voice coil 20 are
formed on the surface of the suspension 40. In the con-
ventional suspension 40, the land portions 60 for use in
soldering or bonding the lead wires 22 and 24 of the voice
coil 20 are formed on the connection portion 44 disposed
on the short side adjacent to the positions of the lead
wires 22 and 24 of the coil.

[0006] FIG. 4 is a view showing stress distribution of
each portion that is generated in the event of vibration of
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the conventional suspension.

[0007] Here, it can be seen that a significant surface
tension occurs inside the short connection portion 44 dis-
posed on the short side of the suspension 40, as a result
of which cracks may easily occur in the conductive pat-
tern 50 formed on the surface of the suspension 40.

DISCLOSURE OF THE INVENTION

[0008] An object of the present invention is to provide
a suspension structure which can resist high power in a
micro speaker.

[0009] Anotherobjectof the presentinvention is to pro-
vide a conductive pattern of a suspension for a micro
speaker which can transmit electric signals even when
cracks occur in some part of the suspension.

[0010] A further object of the present invention is to
provide ashape of a suspension and a conductive pattern
which can minimize a further decrease in sound pressure
caused by the use of the suspension.

[0011] A still further object of the present invention is
to provide a suspension which does not interrupt a
smooth vertical movement of a diaphragm.

[0012] According to an aspect of the presentinvention,
there is provided a suspension for a high power micro
speaker that includes an outer peripheral portion, a cen-
tral portion and a connection portion, is provided with a
conductive pattern, and is formed in arectangular shape,
wherein land portions for use in soldering or welding lead-
in wires of a voice coil are formed on long connection
portions disposed on long sides.

[0013] In some embodiments, protective films for pro-
tecting the conductive suspension are attached to the
outer peripheral portion, the central portion and the con-
nection portion, and some parts of the protective films
attached to the long connection portions disposed on the
long sides are removed.

[0014] In some embodiments, protective film for pro-
tecting the conductive suspension is attached to the outer
peripheral portion, the central portion and the connection
portion, and the protective film on the long connection
portions disposed on the long sides is removed.

[0015] In some embodiments, protective film for pro-
tecting the conductive suspension is attached to the outer
peripheral portion, the central portion and the connection
portion, and some part of the protective film on the central
portion is removed.

[0016] In some embodiments, protective film for pro-
tecting the conductive suspension is attached to the outer
peripheral portion, the central portion and the connection
portion, and some parts of the protective film on short
connection portions disposed on short sides are re-
moved.

[0017] According to another aspect of the present in-
vention, there is provided a high power micro speaker
which includes a conductive suspension described
above, and a voice coil, lead-in wires of which corre-
sponding in direction to land portions of the suspension.
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[0018] According to a further aspect of the present in-
vention, there is provided a high power micro speaker
which includes a conductive suspension described
above, and a voice coil, lead-in wires of which being
drawn out from opposite diagonal positions and shaped
in a right-angle direction.

[0019] In the conductive suspension for high power
provided by the present invention, the land portions for
use in soldering or welding the lead-in wires of the voice
coil are disposed on the long connection portions posi-
tioned in a short direction, which prevents cracks from
occurring in the conductive pattern in the event of high
power vibration, and the land portions are symmetrically
positioned, which prevents unbalanced vibration.
[0020] Moreover, in the conductive suspension provid-
ed by the present invention, some parts of the protective
films on the long connection portions positioned in a short
direction are removed to reduce the intensity of vertical
vibration, which facilitates low sound vibration when the
speaker is mounted.

[0021] Additionally, in the conductive suspension pro-
vided by the presentinvention, some partof the protective
film on the central portion of the suspension is removed
to improve a sound pressure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022]

FIG. 1 is a view showing a shape of a voice coil and
a lead wire used in a conventional micro speaker
having a suspension.

FIG. 2 is a view showing fabrication of a rectangular
coil of FIG. 1.

FIG. 3 is a view showing the suspension used in the
conventional micro speaker.

FIG. 4 is a view showing stress distribution of each
portion that is generated in the event of vibration of
the conventional suspension.

FIG. 5 is a view showing a voice coil lead-in wire
structure provided in a micro speaker according to
a first embodiment of the present invention.

FIG. 6 is a view showing positions of land portions
of a suspension for the high power micro speaker
according to the first embodiment of the present in-
vention.

FIG. 7 is a view showing the position, from which a
protective film is removed, on the suspension for the
high power micro speaker according to the first em-
bodiment of the present invention.

FIGS. 8 to 10 are views showing a high power micro
speaker according to a second embodiment of the
present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

[0023] Hereinafter, preferred embodiments of the
present invention will be described in detail with refer-
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ence to the accompanying drawings.

[0024] FIG. 5isaview showing avoice coil lead-in wire
structure provided in a high power micro speaker accord-
ing to a first embodiment of the present invention. A voice
coil 100 provided in the high power micro speaker ac-
cording to the first embodiment of the present invention
is formed in a rectangular shape like a conventional rec-
tangular coil 10. However, the voice coil 100 provided in
the high power micro speaker of the present invention
and the voice coil 10 of the prior art have a difference in
drawing-out directions of lead wires 120 and 140. The
lead wires 120 and 140 of the voice coil 100 are not dis-
posed on the same side of the rectangular shape side
by side but drawn out from opposite diagonal sides. Pref-
erably, the lead wires 120 and 140 are drawn out from
ends of two longer sides among the four sides of the
rectangle. These positions are adjacent to the positions
of land portions of the suspension for the high power
micro speaker according to the first embodiment of the
presentinvention and are easy to weld or solder the lead
wires 120 and 140 to the land portions, as will be dis-
cussed later. Meanwhile, after drawn out, the lead wires
120 and 140 of the voice coil 100 are shaped in a right-
angle direction according to a shape of a connection por-
tion of the suspension discussed later.

[0025] FIG. 6is a view showing the suspension for the
high power micro speaker according to the first embod-
iment of the presentinvention. A suspension 200 accord-
ing to the first embodiment of the present invention in-
cludes an outer peripheral portion 210, connection por-
tions 220’ and 220" and a central portion 230, and also
includes a terminal portion 240 for providing electric con-
nection to an external terminal on one side. In addition,
a conductive pattern 250 is formed on the suspension
200, in particular, on the outer peripheral portion 210, the
terminal portion 240 on one side of the outer peripheral
portion 210, and the connection portions 220’ and 220".
Meanwhile, the suspension 200 is formed in a rectangu-
lar shape, and land portions 260 for use in welding or
soldering the lead wires 120 and 140 of the voice coil
100 are disposed on the connection portions 220’ (longer
sides of the rectangle) connecting the outer peripheral
portion 210 to the central portion 230 among the connec-
tion portions 220’ and 220". Thatis, the land portions 260
for use in welding or soldering the lead wires 120 and
140 are symmetrically positioned in a diagonal direction.
The land portions 260 for use in welding or soldering the
lead wires 120 and 140 of the voice coil 100 are disposed
on the longer connection portions 220’ among the con-
nection portions 220’ and 220", which prevents cracks
from occurring in the conductive pattern 250 in high pow-
er, and the land portions 260 are symmetrically posi-
tioned, which prevents unbalanced vibration.

[0026] FIG.7isaviewshowingthe position, fromwhich
a protective film is removed, on the suspension for the
high power micro speaker according to the first embod-
iment of the present invention. Protective films 310, 320
and 330 for protecting the conductive pattern 250 formed
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on the suspension 200 as well as the suspension 200
itself are attached to the top and bottom of the suspension
for the high power micro speaker according to one em-
bodiment of the present invention. The protective films
310, 320 and 330 are attached to the outer peripheral
portion 210, the connection portions 220’ and 220", and
the central portion 230 of the suspension 200. Some sec-
tions 320’, 320" and 330’ of the protective films 310, 320
and 330 attached to the top of the suspension 200 (where
the voice coil 100is not attached) are removed toimprove
sound characteristics of the high power micro speaker.
The sections 320’, 320" and 330’, from which the protec-
tive films are removed, are designated as shaded sec-
tions in FIG. 7.

[0027] In particular, the protective films 320 attached
to the longer connection portions 220’ disposed on the
long sides among the connection portions 220’ and
220" of the suspension 200 are partially or wholly re-
moved (320’) to reduce the intensity of vertical vibration,
which facilitates low sound vibration when the speaker
is mounted.

[0028] Additionally, the protective films 320 attached
to the connection portions 220" disposed on the short
sides among the connection portions 220’ and 220" of
the suspension 200 are partially removed (320") to re-
duce the intensity of vertical vibration, which facilitates
low sound vibration when the speaker is mounted.
[0029] Moreover, the central portion of the protective
film 330 attached to the central portion 230 of the sus-
pension 200 is partially removed (330°) to reduce aweight
of the entire suspension 200, which improves a sound
pressure.

[0030] FIGS. 8to 10 are views showing a micro speak-
er according to a second embodiment of the present in-
vention. In the micro speaker according to the second
embodiment of the present invention, some parts of a
top plate corresponding to solder land portions are re-
moved to prevent a suspension from colliding against the
top surface of the top plate and thus getting damaged
due to its excess vibration caused by high power vibra-
tion.

Claims

1. A suspension for a high power micro speaker that
includes an outer peripheral portion, a central portion
and a connection portion, is provided with a conduc-
tive pattern, and is formed in a rectangular shape,
wherein land portions for use in soldering or welding
lead-in wires of a voice coil are formed on long con-
nection portions disposed on long sides.

2. The suspension of claim 1, wherein protective film
for protecting the conductive pattern is attached to
the outer peripheral portion, the central portion and
the connection portion, and some parts of the pro-
tective film attached to the long connection portions
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disposed on the long sides are removed.

The suspension of claim 1, wherein protective film
for protecting the conductive pattern is attached to
the outer peripheral portion, the central portion and
the connection portion, and the protective film on the
long connection portions disposed on the long sides
is removed.

The suspension of claim 1, wherein protective film
for protecting the conductive pattern is attached to
the outer peripheral portion, the central portion and
the connection portion, and some part of the protec-
tive film on the central portion is removed.

The suspension of claim 1, wherein protective film
for protecting the conductive pattern is attached to
the outer peripheral portion, the central portion and
the connection portion, and some parts of the pro-
tective films on short connection portions disposed
on short sides are removed.

A high power micro speaker, comprising:

a conductive suspension as recited in any one
of claims 1 to 5; and

a voice coil, lead-in wires of which correspond-
ing in direction to land portions of the suspen-
sion.

A high power micro speaker, comprising:

a conductive suspension as recited in any one
of claims 1 to 5; and

a voice coll, lead-in wires of which being drawn
out from opposite diagonal positions and
shaped in a right-angle direction.



EP 2 701 402 A1

FIG. 1

¢

12



EP 2 701 402 A1

FIG. 2

N






FIG. 4

telDAL SOLUT LN
STEP=1

SUB =1

FRE Q=300

REAL <NLY

SEQY CAYG:
oML =.536E-03
SN =35.715
MY =.413E408

35.5%15

<+83E+07

-S25E407

EP 2 701 402 A1

-135E+08

-135E+08

-Z31E+08

-278E+08

~324E+038

JUL 8 2011

15:02:58

SALSEDS



EP 2 701 402 A1

FIG. 5




EP 2 701 402 A1

FIG. 6

200

250

10



EP 2 701 402 A1

FIG. 7
330°
220' ||l |
320 ||| | 30

]

0"230 220"
210

250
310
390 330

1"



EP 2 701 402 A1

FIG. 8

510

ﬁ ) -

12



FIG. 9

400




FIG. 10




EP 2701 402 A1

D)

Europdisches
Patentamt

European
Patent Office

Office européen
des brevets

—

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 12 00 6042

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
X W0 20117027995 A2 (BLUECOM CO LTD [KR]; 1 INV.
KIM KYU DONG [KR]; OH SE HWAN [KR]) HO4R7 /20
10 March 2011 (2011-03-10) HO4R1/06
A * the whole document * 2-7 HO4R9/04
E KR 101 187 510 Bl (BUJEON ELECTRONICS CO (1-7
LTD [KR]) 2 October 2012 (2012-10-02)
* the whole document *
A KR 2011 0022656 A (PARK TAE BOK [KR]) 1-7
7 March 2011 (2011-03-07)
* the whole document *
TECHNICAL FIELDS
SEARCHED (IPC)
HO4R

The present search report has been drawn up for all claims

Place of search Date of completion of the search

The Hague 21 June 2013

Examiner

Timms, Olegs

X : particularly relevant if taken alone
Y : particularly relevant if combined with another

A : technological background
O : non-written disclosure
P : intermediate document document

CATEGORY OF CITED DOCUMENTS

T : theory or principle underlying the invention

E : earlier patent document, but published on, or

document of the same category

after the filing date
D : document cited in the application
L : document cited for other reasons

& : member of the same patent family, corresponding

15




EPO FORM P0459

EP 2701 402 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 12 00 6042

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

21-06-2013
Patent document Publication Patent family Publication

cited in search report date member(s) date

WO 2011027995 A2 10-03-2011 KR 100930537 B1 09-12-2009
WO 2011027995 A2 10-03-2011

KR 101187510 Bl 02-10-2012  CN 103167374 A 19-06-2013
KR 101187510 B1 02-10-2012
US 2013156237 Al 20-06-2013

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

16



	bibliography
	description
	claims
	drawings
	search report

