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to an enanelled wire for use as a coil of _small and |ight-weight

el ectro-acoustic transducer such as a nmicrb speaker, a receiver, a sounder
or the like, built in a portable telephone unit or the like nobile 10
communi cati on apparatus. The present ' invention also includes a nethod of
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it. BACKGROUND ART 15 A conventional technol ogy used for nmanufacturing an
el ectro-acoustic transdiD EEEEERO-AEOWSTHO ERANSDIICEREI G 5 t hr ough
FIG 7. FIG 5 shows a cross sectional side view of a sounder for use in a
nobil e communication apparatus. FIG 6 is a cross sectional view of an
enanelled wire for formng a coil, which is a key portion of the sounder.
FIG 7 is a perspective 20 view used to describe how enanelled wire - is

sol deredSby neans of laser irradi gECHNIEEE ffEy to FIG 5, an enanel | ed
wire | is wound to forma coil | a disposed on a plate 3 having a centre
pole 2. Aterminal 4 is resin-noulded in a bottomcase 4a with at |east a
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centre. An
10 communication apparatus. The present invention also includes a method of

soldering the wire, as well as an electro-acoustic transducer employing it.
BACKGROUND ART

15 A conventional technology used for manufacturing an electro-acoustic
transducer is described with reference to FIG. 5 through FIG. 7.

_ FIG. 5 shows a cross sectional side view of a sounder for use in a mobile
communication apparatus. FIG. 6 is a cross sectional view of an enamelled wire
for forming a coil, which is a key portion of the sounder. FIG. 7 is a perspective

20 view used to describe how enamelled wire - is soldered by means of laser

irradiation.

Referring to FIG. 5, an enamelled wire 1 is Wound to form a coil 1a

disposed on a plate 3 having a centre pole 2. A terminal 4 is resin-moulded in a

bottqm case 4a with at least a soldering portion exposed outside. The terminal is

25  provided at the exposed portion with a land for connection with the enamelled wire

- 1. A ring-shaped magnet 5 is fixed on the plate 3. Above the magnet 5 is a

diaphragm 6, which is disposed with a certain clearance from the magnet 5. A

small piece of magnetic material is attached on the diaphragm 6 at the centre. An
upper case 7 is provided with a sound radiation hole 8. |

30 Enamelled wire 1 constituting the coil 1a is described with reference to



upper case 7 is provided with a sound radiation hole S. 30 Ena hl |
cggstituting the coil la is described with reference to 10 NO\/ci'Z3 OﬁWFiﬁnﬁ
6. There is a core wire Ib of copper or an copper alloy, which is covered

around the outer surface with an insulati film1l c, and a hot-melt |ayer
1dis covering the insulating filml c. During the enanelled wire is
wound around the centre pole 2 for formng 5 the coil | a, the hot-nelt

layer 1 d i #I6oft efbdreois awboredvity 1baif eippeblodh EdjsiedtedloyOiwhilly ié)t:ﬁ%fgd

means. Wien the heating with hot air is stopped, the hot-fielt |ayer, _
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shape. The end part, of e ?.melsfled wire | formng the coil lais soldered to

the terni nif)V E}E@rmtgﬁg glmisng film1icis st ri ppe;j.h 10 Genler?! ly
racti sed process : S ' bSi:.elther strippin e . ipnsu i ng
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the wires othcositidalitRhdilificl liyeRHidng BRenbd Br BRURRI Iy Hocir bt Mield, B2

using a |aser beam A nethod where the process steps of stripping e

i nsul'ating bylethermeads. Mheolthwheating witthRotbit ds steppeddtheshobibRNaoLS | o

wth a |aser b i s described belowwith reference to FIG 7. A

convent i onapog‘ﬁwéﬁgﬂ’éls and as arewitthesnamellediwirg 1etays inaseniledsshiape.at or 10,

beam from the raiby GeEbt e v (g st il Tatisokdared o Ghene
eam i 5. absor b by e A adE BB A 8 st enanel led wire 1, and |
the bea¥fis convefendrallyt pradtisedaprocess of the soldering is; either stripping the
insulating film 1c using a CO, laser or the like before soldering and then soldering
the wire, or cdnducting the stripping and the soldering at the same time using a
laser beam.

A method where the process steps of stripping the insulating film 1c¢ and

15  soldering of the wire are made simultaneously with a laser beam is described
below with reference to FIG. 7.

A conventional soldering apparatus consists mainly of a laser oscillator 10,
an optical fibre 11, a projection lens 12 and a string solder 13. Laser beam from
the laser oscillator 10 is led via the optical fibre 11 to the projection lens 12 to be

20  projected to the outside. The irradiated laser beam is absorbed by the land of
terminal 4 and the enamelled wire 1, and the beam is converted into thermal
energy. When the land of terminal 4 is heated to reach a solder melting
temperature, the string solder 13 is delivered thereto. The heat energy provided for
soldering removes the hot-melt layer 1d and the insulating film lc away by

25  melting, evaporation or sublimation, and solders the enamelled wire 1 to the land.

In the above-described method of soldering, where the covering film and
layer are stripped away prior to soldering, cost of bonding tends to increase
because of the increased process step of soldering. In addition, the CO, laser used
for stripping the insulating film Ic readily oxidizes the land, as a result, the wetting

30  property of the land against solder deteriorates.



energy. Wen the land of  termnal 4 is heated to reach a solder neltin
tenperature, the string solder 13 is delivered thereto. The hea rﬂﬁ 2003
provi ded for soldering renoves the hot-nelt layer 1 d and the |nsul ating
filml c away by 25 nelting, evaporation or sublimtion, and sol ders the

enanelled wire 1 to the land. In the aboye-described method of soldering,
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sol dering nethod using a laser b has a conpani es a
preci se pr oceiwacdmwbaokﬂlamaddomppmieszemacmmemscmnmﬁdr esses the above
probl ens d ai s row de a re w une needed
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soldering troubles can be decreased. The present invention also includes a method of
soldering the enamelled wire, as well as a soldering apparatus using the enamelled

15  wire of the present invention.
DISCLOSURE OF THE INVENTION

In accordance with a first aspect of the invention, there is provided an enamelled
20  wire comprising: a core wire of copper or a copper alloy; an insulating coated layer
covering said core wire; and a melting layer covering said insulating coated layer;
wherein said insulating coated layer is formed of a coloured resin material which is able
to absorbs a laser beam.
In accordance with a second aspect of the invention, there is provided a method
25  of soldering an enamelled wire comprising the steps of: irradiating a laser beam to an
enamelled wire comprising: a core wire made of copper or a copper alloy; an insulating _
coated layer covering said core wire, said coated layer being made of a material which
absorbs the laser beam; and a melting layer covering said insulating coated layer;
stripping at least a part of said insulating coated layer by the laser beam; and soldering
30  said core wire to a soldering portion by the laser beam.
In accordance with a third aspect of the invention, there is provided an electro-

acoustic transducer comprising: a plate having a centre pole; a coil disposed on_said



15 wire of the present invention. DI SCLOSURE OF THE | NVENTI ON
wth a first aspect of the invention, there is provided an enanernﬁgm%gm
Wire conprising: a core wire of copper or a copper alloy; an insulating
coated | ayer covering said core wire; and a nelting |ayer covering said
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without making output of the laser very high, since an absorption against the

irradiated laser beam is high in the insulating coated layer. As a result, a trouble
15  of broken enamelled wire can be avoided, and the reliability in soldering between
the end of enamelled wire and the soldering land is improved.
An electro-acoustic transducer of the present invention includes a vacant
space provided in a resin moulded body at least in a part underneath the soldering
land. With an electro-acoustic transducer of the present invention, the efficiency

20  of laser beam utilization Increases and soldering quality and the reliability



part underneath said soldering portion of said termnal. In an enf Nﬁﬁ/
wire of the present invention, the insulating coated |layer is 10 E e&003
for a better absorption of a |aser beam while the hot-nelt layer is
transparent to the | aser beam When sol def ng an enanelled wire of present
i nvention with a | aser beam the insulating coated | ayer can be stripped
away w thout nmaking output of the |aser very high, since an absorption
agai nst the improeai ated | aser beamis high in the insulating coated |ayer.
As a result, a trouble 15 of broken enanelled wire can be avoi ded, and the
reliability in soldering between the end of enanelled wire and the

soldering land is inprov | ectro-acoustic transducer of the present
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wi th an ‘exem ary enbodi nent of the present 1nvention. FIG
perspective eBi{Plsed to describe a sol deri ng of the enanelled wre by

| aser beamirradi gtkop.. 10 FIG .3 is a perspectiye view showi ng a

rel ationship bet WELQ gi% P&FSPGQHVBEFW@‘Q?QFFQQWM npeidering of rt§% enarhebied
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10 | FIG. 3 is a perspective view showing a relationship between size of
soldering land and diameter of laser beam spot.
FIG. 4 is a perspective view of a resin mould case provided in accordance
with another exemplary embodiment of the present invention.
FIG. 5 is a cross sectional side view of a conventional sounder.
15 + FIG. 6 is a cross sectional view of a conventional enamelled wire,

FIG. 7 is a perspective view used to describe how soldering is made using

a laser beam irradiation.

BEST MODE FOR CARRYING OUT THE INVENTION
20
An enamelled wire 21 in accordance with the present invention, a method
of soldering the enamelled wire, as well as the soldering apparatus, are described
in the following with reference to FIG. 1 through FIG. 4. The portions using the
same conventional technology are represented by the same reference numerals
25  used for the prior art, and descriptions to such portions are omitted. The enamelled
wire 21 is wound into a coil through a conventional technology, so description on

coiling method is omitted here.

First Embodiment 1

30 .FIG. 1 shows a cross sectional view of an enamelled wire manufactured inr
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sectional view of a conventional enanelled wire. FIG 7 is a perspective
view used to describe how soldering is made using a |aser beam _
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the present invention. S a perspective view showi ng how the wire

i s soldered. Fl G Rbfesing todFIERCC kh\cRaMiel¥d vHEECI1 BnRYS 3 dofd afild LRde
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claim9 of the present invention. Referring to FIG 1, an enanelled wire 21
conpri ses aPQBF"Ee & resig cQVRHRE the ouiey cprofzpore spipe 2 1aatndy, transparent

insul ating ¢oaLed: 1aJ¥F5 1 4R lng R D& Surface of the insulating coated layer 21b.

10 A method of soldering the above-configured enamelled wire 21 on the
land of terminal 4 by means of laser irradiation is described referring to FIG. 2.

In FIG. 2, a land 22 is made of a thin metal sheet, and provided with a
soldering portion 22a. A resin mould case 23 is formed integrally with a terminal
4 so that the surface of land 22 is exposed to the outside.

15 Soldering experiment was conducted with the enamelied wire 21 of the
present invention using a CO, laser under specific laser irradiation conditions. In
the experiment, stripping of the insulating coated layer 21b and the soldering were
done simultaneously. Results of the experiment show that there was no soldering
problems (number of samples : N = 300).

20 Whereas, in the same exberiment conducted under the same conditions
using a conventional enamelled wire, one sample was rejected due to bad soldering
(N =200). Thus it has been confirmed that the connection trouble was eliminated
by the use of an enamelled wire 21 of the present in.vention. |

Supposed reason for the eliminated soldering trouble is that colour of the

25  insulating coated layer 21b in the present exemplary embodiment is green, while
the insulating film Ic¢ of conventional enamelled wire 1 has a colour that is
transparent to the laser beam. The green-colour insulating coated layer 21b
efficiently absorbed the irradiated laser beam; as a result, it was surely melted and
stripped away and the core wire 21a of enamelled wire 21 had a good contact with

30 molten solder. This seems to be a reason why the enamelled wire 21 and the



: : : 21a
ol yurethane resin covering the outer surface of core wire ,
ltoraﬁsparent hot-nmelt layer 2 1 ¢ covering the outer surface of fﬁgNT]V 2[)03

insulating coated layer 2 1 b. 10 A method of soldering the

above-comgi gured enanelled wire 21 on the®land of terminal 4 by neans of
laser irradiation is described referring to FIG 2.. In FIG 2, a land 22
is made of a thin netal sheet, and provided with a soldering portion Zﬁa.
A resin noulshldaing @dtion Narovadettol ¢0aatdble Widnhep termnal 4 so that the
surface of land 22 is exposed to the outside. 15 Sol deri ng experi nent was
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enanel led wire 21 of the present invention. Supposed reasor for the
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enanel | ed w1918 Apiregrized to howxintiog within the range of visible lights. Namely, the

colouring is effective also to the YAG laser, CO, laser or other kinds of laser

beams whose oscillation wavelength is not within the range of visible lights. In
this case, the insulating coated layer should be provided with a colouring means

15  that has an absorption band corresponding to the oséillation wavelength.

Although in the present embodiment a CO, laser apparatus was used
because of its general availability and a high energy, high output semiconductor
lasers may of course be used instead, which oscillate beams in red, green
ultraviolet or other colours. _

20 It is to be noted too, that once the melting/stripping is initiated at a part of
insulating coated layer 21b, the stripped area is expanded by a molten solder, and
as a result the soldering can be completed well.

Furthermore, as shown in FIG. 3, when a soldering portion 22a of land 22
is made to have a same shape as that of laser beam spot 24, unwanted heat

25  diffusion can be avoided to obtain a highest heating efficiency. This leads to a
shorter soldering time.

Still further, the soldering time can be shortened by making the size of the
soldering portion 22a of land 22 approximately identical to that of the laser beam
spot 24. Under such a configuration, the heat diffusion can be suppressed and the

30  heating efficiency maximizes.



rin ortion 22a connected in a stable manner. Al though the insulati ng
igla'(tjgd Igygr 21b in the present embodinment has a colour green} B:‘NW 200
bl ue-coloured films also exhibited the same effects. Thus the coOlours f
given to the insulating coated |ayer 21b Wel p i ncreasing the absorption o
5 | aser beam and heat the filmeffectively. It seens that an insul at:gg _
coated |ayer 21b was nelted and stripped away thoroughly and the sol ﬁl’l ?g
finished well by taking advantage of the above-described factors, vvldtlou
irradiating a high anount of |aser beam energy. An insulating coat e ayter
2l b may be d¥icond &nbydiarent conventional 10 neans using a dye or a pi ggen :
The absorption wayel ength of such col ouring nmeans is not requi red to .e
exi sting wthin t\fi:EIGr- afﬁg% aoperspedtivecviavgtufsa résinetase ¢he ree@lk/@ﬂrpr@ﬁclgg in
effective ala% | aser .or other kinds of |aSer eans

whose osci | | a??@%ﬂésg%ﬁ%ﬁ%epr&?zaw smbedimpat of Hyepl_@sexzﬁ iayﬂl]t?eon. 1: Ig lrsgmsln 3
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sem conduct #venti®8er s may of course be used i nstead, which oscillate bearr?;
in red, green ul r?vi.ol et F(%r other colours. 20 It is to be noted too, that

once the mel ti ng/ SEF¥IHHEAg HIG: ﬂn?‘#@%ﬂggmdg C@S?ﬁﬁlﬁs pﬁ,OVidﬁgEt;htagrﬁnpg?I?de
BN i s LS N
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obtain a hi radigtioredntonghefrtsini easivg 76)i and @0 0furtt@r dincrease the efficiency of
soldering. The empty space 26a may be penetrating through the resin casing 26 to
a bottom surface, in which case, it can be utilized also as a screw hole for fixing.
There can be another means for improving the heating efficiency hence
15  shortening the soldering time. The land 25 may be plated with a solder or tin, or
provided with a flux layer on the surface to increase the laser beam spot
absorption. By so doing, the reliability of soldering may also be improved.
Though, in the foregoing descriptions only .a hot-melt layer of an
enamelled wire has been explained, it should be noticed that the melting layer is
20  not limited to a hot-melt type. The present invention may employ enamelled wires
having a melting layer which is softened or glued by a solvent, or a self-adhesive
layer can be used for the same purpose. Also, in the foregoing descriptions the
hot-melt layers have been described to be transparent to the laser beam spot.
However, it is not requested that the layer is totally {ransparent; but, what is
25  essential is that a hot-melt layer absorbs less laser beam spot relative to an
insulating coated layer of the wire.
A soldering method in the present invention can be applied on those

enamelled wires having no melting layer.



shorter soldering tine. Still further, the soldering tine can
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spot i rradi a'.-? |é gﬁ S’lenflorﬁftéﬁﬁoﬁé“?{@ecﬁﬁgpﬂ nghealﬂéukaﬁingmmlayﬁtfcfé'mwhby a

fficiengy dés | ; . b tratj t hr.ough
The vecin’ catronoeaesdtdrmalifiof Biv e RANEriAG Brilen  ACE Rerlf chis Sistprine M e

al so as a sdnsulating eofied hivet nad ABe% LR O
s oniats by Bt S P

t he heating efficjency hence 15 shortening the so
may be pl at &Fafsthatdhe yse ef anenaine]ledwirqobthedresenit fiventiontan! shveEn Atid e
surface to in@ m, spot absorption. By so doing, the

e the,l aser he
reliability o&%@f"dé‘rﬁ"ﬁ%“*‘%"‘?ﬁ% auﬁég PEseRly of anappgratus.nPrabderhin dag 0o bad
descri pti ongoRRlNe. ts ._an __enanel | ed wi.re has been
expl ai ned, it shotil %Lﬁ}tl)lgﬁ n%@ggghﬁ%ld%ﬁgmqq%ng?é e Thus the enamelled
10 wires of the present invention are expected to make a significant contribution in
the manufacturing productivity as well as in the reliability of electric devices

including the electro-acoustic transducers and the like.



20 not limted to a hot-nelt type. The present invention may enpl oy

enanel led wires having a nelting layer which is softened or glu hw i{
solvent, or a self-adhesive I|ayer can be used for the sane puri 0 3&03

in the foregoing descriptions the hot-nelt |ayers have been described to
be transparent to the | aser beam spot. However, it is not requested that
the layer is totally transparent; but, what is 25 essential is that a
hot-nelt | ayer absorbs |ess | aser beam,spot relative to an insulating
coated layer of the wire. A soldering thod in the present invention can
be applied on those enanelled wires having no nelting layer. 10 NOV 2003 8
| NDUSTRI AL APPLI CABI LI TY An enanel |€f.ABMS havi ng an insul ati ng coat ed

| ayer in accordance with the present invention can be stripped of the
insul ating coated |ayer efficiently by a 5 | aser beam spot irradiation
duri ng sol deri_ng process .a result, the stripping of insulating coated
| ayer and the 130A6c-§ﬂaﬁ§el WHE CaRPIieNgd si nmul t aneously; that neans that
t he use of an_enanel esent invention can shorten a tine

led.wire of the pr
needed for a &HUEM g ORGPRPSRLS HEOBRYAAX; of an apparatus. Problens due
to bad sol derg L) |, der can; al so be reduced.
Thus t he enam#%%lﬁﬁﬁ%cgggﬁo%§?ﬂ§$%¢%E?idi@8%%&%e expected to nmake a
significant c i ] I fqﬁ? UG tivity as well as in
the reliabili ?ghg%‘tﬁglea tel; ib(gve ev (S:éeﬁg%lg‘%%%i idr%tﬁ%?gf’ect ro-acoustic
transglucers amthdrdm ddid ensul@tidoaRA3s Jokthéd ¥Ba coloured resin material

which is able to absorbs a laser beam.

2. The enamelled wire of claim 1, wherein said material is coloured with
a dye or a pigment.
15
3. The enamelled wire of claim 1, wherein said melting layer is

transparent fo said laser beam.

4. The enamelled wire of claim 1, wherein said melting layer softens or

20 melts with heat.

5. The enamelled wire of claim 1, wherein said insulating coated layer is
able to absorb a laser beam oscillated from one of a CO, laser, a YAG laser and
a semiconductor laser.
25
6. A method of soldering an enamelled wire comprising the steps of;
irradiating a laser beam to an enamelled wire comprising:

a core wire made of copper or a copper alloy;



5 1. An enanelled wire conprising: a core wire of copper or a copper alloy;

an insulating coated | ayer covering said core wire; and a nel tlg]g“gwgr 03
covering said insulating coated | ayer; 10 wherein said insulati e<20

formed of a coloured resin material which is able to absorbs a | aser beam
2. The enanelled wire of claim1l, wherein said material is coloured wwth a
dye or a pignent. 15 3. The enanelled wire of claim1l, wherein said nelting
| ayer is transparent to said |aser begm 4. The enanelled wire of claim1,
wherein said nelting |ayer softens or 120 nelts with heat. 5. The enanel | ed

wire of claiml1, wherein,said I t|n coated l.gyer is. able orb a
| aser beam osci | | at®@d? I}SPb@ﬁi%éoa‘i%ﬁ gqoggypg Eal A@rleag"élfe=asﬁ'éfi cga Sy
sem condy 0, led wire
conpri si n@gﬁeéﬁg%%d%&gmaﬁ%@a ﬁ%& %bﬁ%glééejﬁ{ebﬁge%a%gaﬁdnanel led wire
conprising: a Corea%éﬁn@ﬁ?ef-’ﬁoﬁ §alﬁr1n§ul‘ﬁﬂmﬁ‘i‘foa?éd er;10 NOV 2003 10
an insulating coated | ayer Covering core cdoated | ayer being
made &f a material sifipsingadtdedais pdre off asrl irkakiinga¢shted layer by the laser

beam; and

soldering said core wire to a soldering portion by the laser beam.

7. The method of soldering an enamelled wire of claim 6, wherein said

10 soldering portion has the same shape as said laser beam spot.

8. The method of soldering an enamelled wire of claim 6, wherein the

size of said soldering portion is approximately identical to the diameter of said

laser beam.
15
9. The method of soldering an enamelled wire of claim 6, further
comprising a step of providing an empty space underneath the soldering portion
of a soldering land.
20 10. An electro-acoustic trnasducer comprising:

A: a plate having a centre pole;

B: a coil disposed on said plate, said coil being formed of an enamelled
wire comprising a core wire made of copper or a copper alloy metal, a coloured
insulating coated layer to absorb a laser beam, covering said wire and a melting

25 layer covering said insulating coated layer;

C: a terminal for connection with said enamelled wire moulded with a

resin with at least a soldering portion exposed outside;

D: a magnet fixed on said plate;



a nelting |layer covering said insulating-coated |layer; 5 stripping at |east
a part of said insulating coated |ayer by the |aser beam and4sql i 1
said core wire to a soldering portion by the | aser beam 7. The‘,\' ﬂeﬂmmn
sol dering an enanelled wire of claim®6, wherein said 10 sol dering portion
has the same shape as said | aser beam spot. 8. The nethod of sol dering an
enanelled wire of claim6, wherein the size of said soldering portion is
approximately identical to the dianet ?é of said I|aser beam 15 9. The

met hod of sol dering an enamelled wire'8® claim6, further conprising a
step of providgi. VAT e t selderin ortion .of a
sol dering | an?n%f}%?% %]%g@%dog@g‘g‘{]gﬁﬁcl%?kﬁﬁtsgﬁ%? SBB%%E‘? §P}¢S.°en% a

pl ate hayjq)g s%'(‘:‘ﬁﬂfﬁh? lerih bt s Rasad; [ t said coil

bei ng foﬁrred’ 01l an en%l Ilf‘agéﬁg\?\n%rlg%églrrprl Sl ngﬁéﬁg%srégtg\neggﬁhgﬁg of copper or
a copper al | oy:mat aésinane@ldobody hialkiid & NEmpBAtspece aiveratt RagbsPrgnrd | aser
beam covering said wire and a nelting 25 |layéer covering said insulating
coat e | ayderndath aatdesolilerang portimmofiesiditerminidlh sai d enarel | ed wire noul ded
with a resin with at |east a soldering portion exposed outside; D a

magnet fixed on said plate; 10 NOV ?nn" 10a E: a di aphragm di sposed above
said magnet with a space to said centre



pol e, said diaphragm having a magnetic material disposed thereq, F,
resi n-noul d body having an enpty space in at |least a part 5 uﬁﬂﬂrmhmﬁa
said soldering portion of said term nal. NOV 2003 11 ABSTRACT An

enanelled wire with an insulating coated yer of high |aser beam 5 _
absorption and with a nmelting |ayer transparent to the |aser beam The high
| aser beam absorption nakes stripping of the insulating coating |ayer easy
wi thout increasing an output of the |aser beamextrenely large. As a
result, possible wire breakage at sol dering can be avoi ded and sol deri ng
reliability inproves in assenblingABeSInRIA GTectro-acoustic transducers.
An el ectro-acoustic transducer 10 of the present invention is provided in
the resi n-noul ded body with an enpty space in at |east a place underneath

S By on ol ot g 98 Yt 3pe BEREY Byt i S boun
ir 2}/;3 2’;) : Ioiﬁt ;:/ :abiqutimhmdawimmd mRltdiY |dyef angpdtent ROAUAS Beafld The Hifh laser
beam absorption makes stripping of the insulating coating layer easy without
increasing an output of the laser beam extremely large. As a result, possible wire
breakage at soldering can be avoided and soldering reliability improves in
assembling the small electro-acoustic transducers. An electro-acoustic transducer
10  of the present invention is provided in the resin-moulded body with an empty
space in at least a place underneath a portion of soldering land, on which a laser
beam is irradiated. Apparatus comprising the electro-acoustic transducer of the
present invention can provide a well-stabilized soldering quality and a high
reliability,
i5



