2 7 JAN 2004 1 ELECTRO ACOUSTI C TRANSDUCER AND METHOD OF NANQF}C;I]MI\@U!FE
SAME FI ELD OF THE | NVENTI ON The present ipvent ion relates to an

el ectro-acoustic transducer for use in cellular phones and the like
devices to make call sounds, etc. A nethod of rmanufacturing the
transducers is also contained in the invention. BACKGROUND OF THE | NVENTI ON

Conventional technol ogi es apg KEFRO-AEOWSTICERANSOEdER drawi ngs. FIG 3
is a cross sectional view of a conventional electromgnetic type el ectro-

acoustic transducer. As shown in FIG 3, AANDonventional el ectro-acoustic.
transducer conprises: a) a case 1 formed by resin nolding; b) a frame 2 of

cold rolled steel sheet PAEFREOPREMANYENGTHIRINGEHE SAME) a center

pole 4, which is press fit to the frame 2; d) a coil 3 wound around the
center pole 4; e) a magnet 5 bonded on the frame 2 using an adhesive 6; f)

a di aphrag Fﬂ@ﬁtﬁ'ﬁz i al provided on the magnet 5; and @) a
@I)E]%ﬁgl\?/i ng a sourlrj‘:gi(zlg

resonance bo |l e 9, bonded on the case 1. The adhesive
6 is an epoxy resin. The above described el ectromagnetic type
el ectro-acoustic transducer generates sounds with the diaphragm 7, which

vi brat es when el €Ehe present imrentios rebygd teean tebearosacdusic firadacereior aispdh
power supply source (not shown) via a termnal section (not shown i Ar%
gwygo o

epoxy resi rEalktlags Bhonesy andhdhe drkes dowices 40 maketesdl apands, etpd Ap

manufacturing the transducers is also contained in the invention.
BACKGROUND OF THE INVENTION

Conventional technologies are described with reference to drawings.
FIG. 3 is a cross sectional view of a conventional electromagnetic type electro-
acoustic transducer.

As shown in FIG. 3, a conventional electro-acoustic. transducer
comprises:

a) a case 1 formed by resin molding;

b) a frame 2 of cold rolled steel sheet formed integrally with the case 1;

c) a center pole 4, which is press fit to the frame 2;

d) a coil 3 wound around the center pole 4;

e) a magnet 5 bonded on the frame 2 using an adhesive 6;

f) a diaphragm 7 of a magnetic material provided on the magnet 5; and

g) a resonance box 8 having a sound hole 9, bonded on the case 1.

The adhesive 6 is an epoxy resin, | |

The above described electromagnetic type electro-acoustic transducer
generates sounds with the diaphragm 7, which vibrates when electric current is
applied to a coil 3 from an external power supply source (not shown) via a
terminal section (not shown).

An epoxy resin is used for the adhesive 6 as recited above. And epoxy



2 7 JAN 2004 2 resin adhesive 6 needs a long curing tinme to p i de a
sufficient adhesive strength. Therefore, during a production fft\ﬂAN 2[}[]1}
el ectro-acoustic transducers, the sem - assenbled units have to be stored
in an oven or the |like heating apparatus for a duration of approximtely
one hour or nore in order to heat-cure the epoxy resin. The heat-curing
process is a necking factor in automating a production line for the
conventional el ectromagnetic type electrg-acoustic transducers. The

manuf acturi ng productivity could be inpréved by raising a heating

tenperature,; t ' . v . . . ] hi gh
t emper at ur S RETe SRS H 1R, tErtle HRs RYBERAGY R AR SE dEhye gk ©
det eri or at ethepges| Mﬁnﬁ%r@ NbBuctRRs iddethe H@:@tr@yefﬁ?ﬁrsﬁé aeard08SsY ehé semi-
scattered and deposited on the di aphragm 7 decreases a sound pressure. In
vi ew of t hasgembledwmisksavet toebdristrired ener averr er ¢he likg Heating aipphedus émph oy ed
in nost of the uf act uri n process. DI SCLOSURE OF THE | NVENTI ON The
present | n\ﬂélﬁﬂtiQihOE émrpégnat@ afne NEBE %H&&@agtqréerttpé%@&&m POXYL SR

Pvent  on” ategresrournePrat S inE etk he AckR F af e RER BFod b bCER B
transducer gony&eidi3 Skidtrol 'éhb(?jﬂ%@bl@étrb%c%@t‘{é fen@hcRtLctro-acoustic
transducer with a stable quality @ hi gh productivity. According to a
first aspect of (T mamafetcnhnmg pheduectivitypeeuld ded ilmprosied chy eaismgon diehting

transducer conprisin a case nmolded integrally with a franme at the hottom
a heat - cur tegPeEIIIRY ?rlwe\éprwtb@ é\d%@&}’)? umpHgepREdEvand ggatiert By el hagh

f;?/'-gu”ﬁge’t%%ﬁgg net nE::j eedvaﬂ%g)r%?ion an%ngce\{t'tgn%agl ((j)f a tesﬁ%:' gglear}lds to a

deteriorated adheswe strength. Besides, the evaporated adhesive 6 scattered and
deposited on the diaphragm 7 decreases a sound pressure. In view of these
drawbacks, the high temperature curing has not been employed in most of the

manufacturing process.
DISCLOSURE OF THE INVENTION

The present invention relates to an electro-acoustic transducer for use in
cellular phones and the like devices to make call sounds, etc. The present
invention also provides a method of manufacturing the electro-acoustic
transducers. The present invention aims to provide an electro-acoustic

transducer with a stable quality and high productivity.

According to a first aspect of the invention, there is provided an electro-
acoustic transducer comprising:

a case molded integrally with a frame at the bottom;

a heat-curing and UV (ultra violet ray)-curing adhesive layer formed on
said frame;

a magnet bonded on said frame via said heat-curing and UV-curing
adhesive layer; and

a diaphragm provided above said magnet.



a di aphragm provi ded above said magnet. 2 7 JAN 2004 3 According to a
second aspect of the invention, there is provided a nethod of ﬁhqﬂA@t@@Ohu;
el ectro-acoustic transducers conprising steps of: formng a layer of a
heat - curi ng and UV-curing adhesive on a frame integrally nolded at the
bottom of a case, and di sposing a magnet on said franme via said |ayer of a
heat - curing and LTV-curing adhesive; irradiating UV light to said case,

wi th said magnet placed thereon, so that said heat-curing and UV-curing
adhesive is cured in the portion exposed3to the W light; heating, after

curing said heat-guri and W-curing adhesgiye,. sai heat - curin

OV curing. - adhesiAELIRET S eEOM RSt STLR i e onathere nmovERy o

mounti ng, %é@bg&?ﬂ HafBERAIHAS ¢ %@ch?ﬁti%%ﬂlsfdpﬁgﬁs’ cdin 1@1&1@&% ofibove
t. Ta the pr adhe

sai d magne i ng advantage” of the property o sen si've, the
evaporating and feemiien RYeplofthBeadb@shy anduUiguting fdedsivdibnng feameess
Is prevented. Therefore, a magnet can be bonded on a frane within a short
period of tihegrallwmoklledeatithe dodton mdr eveadeprodudisposing & mageetpoodiadi on
of electro-acoustic ., transduycers., According to a thiyd aspect of the

i nvent i on, ffHBe &1 saiglayen 2 B PRng nddd Vosuies AfhesHeCer conprising: a

caid frams i tn aregitind Y HighBCl <oF.euth A ap e tRlate MGG, K.
Prg\é Ingtg sai dhAPgRE heAREREIRE anldNEVeLiring RdhasidEaP BRI SIEdnaPHRed 3H d
" the UV light;

heating, after curing said heat-curing and UV-curing adhesive, said

heat-curing and UV-curing adhesive so that said magnet is bonded on said
frame; and

mounting, after said magnet i1s bonded on said frame, a diaphragm
above said magnet.

Taking advantage of the property of the present adhesive, the evaporating
and scattering of the adhesive during the heat-curing process is prevented.
Therefore, a magnet can be bonded on a frame within a short period of time,
which leads to an improved productivity in the production of electro-acoustic

transducers.

According to a third aspect of the invention, there is provided an electro-
acoustic transducer comprising:

a case molded integrally with a frame at the bottom;

a magnet mounted on said frame with an adhesive,

a UV-curing resin layer formed on said case having said magnet mounted
thereon, and

a diaphragm provided above said magnet.

According to a fourth aspect of the invention, there is provided a method

of manufacturing electro-acoustic transducers comprising steps of:



According to a fourth aspect of the invention, there is provided a nethod
of manufacturing el ectro-acoustic transducers conprising st 7 ?‘I' hﬁm
2004 3a form ng a heat-curing adhesive |layer on a frane intZral A

at the bottomof a case, and disposing a magnet on said frame via said
heat-curing adhesive |ayer, formng a UV-curing resin |ayer on said case
nmounted with said nagnet thereon; irradiating UV light to said case, after
said LTV-curing resin layer is forned thereon, so that said UV-curing

resin is cured; heating, after said UV-céting resin is cured, the
heat - curi ng adhesive |layer so that said magnet is bonded on said frane;

and nounting, af i o %pgéa al i ove
said magnet. Thi ?@%ﬁp@?ﬂgﬁ%&gﬁ levgaa%?é) |%%%%%%§8%@1grﬁﬁgﬁe?£ﬂ%§
heat - cur i notReN6Eh \¢8sd, gl d@spdsﬁlgoa:ﬁwgn%m Qﬁd@rdxﬂé Qfa éh‘i‘@he@tlkfdrﬁﬁg process.
As a result, a nmagnet can bé bonded on a frane within a short tine, and

t he manuf acidbesing laysrpductivity is i nmproved. BRI EF DESCRI PTI ON OF THE
DRAW NGS FI G 1atj s acr secti or]allr1 side view of an el ectro-gcoustic
transducer in dCEBHEEHEY WHHIRSCSIR layer &3¢ rapwfer vah saf maEnshr esent
i nventi on. % n2 is a cross sectional side view of a nodification exanple
of the electro-acoustic transducer of FIG 1. FIG 3 is a cross sectional

side view of a qAAYREhEAIN1ight €6 b4id-cASE Wil Said WG UL esirP Ay drY f3RA4d 4
thereon, so that said UV-curing resin is cured;
heating, after said UV-curing resin is cured, the heat-curing adhesive layer
so that said magnet is bonded on said frame; and
mounting, after said magnet is bonded on said frame, a diaphragm above

said magnet.

This prevents the upward evaporation and scattering of the heat-curing
adhesive that could occur during a later heat-curing process. As a result, a
magnet can be bonded on a frame within a short time, and the manufacturing

productivity is improved.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a cross sectional side view of an electro-acoustic transducer in
accordance with a first exemplary embodiment of the present invention.

FIG. 2 is a cross sectional side view of a modification example of the
electro-acoustic transducer of FIG. 1.

FIG. 3 is a cross sectional side view of a conventional electro-acoustic

transducer.



BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON Exanpl es of preferrengpgﬁghgzﬁh;
of the present invention are describg% in the followng with f

the drawi ngs. In the draw ngs, those onponents of the transducers of the
present invention having the sane functions as those in the conventional
technol ogy are represented by the same nunerals or synbols used in

descri bing the conventional technol ogy, and descriptions on these
conponents are omtted. First Enmbodinent FIG 1 is a cross sectional side

vi ew of BESHE MODBERORaEARRYIDEG ©ETITIAE JADYBNITION r ansducer in accordance
with. a first exenplary enbodi nent of the present invention. Referring to
FIG 1, an adhesive 6a coated in the formof a layer is a heat-curing and
UV-curing adhesi ve that .cures by heat within a shorter period of tinme as
conpared with & y Of cpreferred, amberduBenisn@dnths cPiejp dmentica aaroust i c

e
t d ' . ' t f 2.8 i | y.nol ded with
cace 1 aeseieed B s oMo fRBAE fEBencd 1 DTS ahE ol e peeyingaitione
case 1 a . . *thel Fatta
dnos! ve oo FLeR Y M ARAEIS R pldbenl MO IS MR K ) e -

and t he asethosd id theéhcohivamhivaghteChnslogiyoate depreadnred byt iR M fhimeraldRy @
resonance case 8 i s bonded on the case 1. he aboveé el ectro-acoustic

t r ansdud@imbads asebivdesgribing tiel convantiopaldeelsxdegy, And descriptioes oibthiese pl aced
on the frane 2. At this stage, the heat-curing and UV-curing adhesive 6a

i s di spdORPIEELARUM e magnet 5 and the frame 2. 2) The magnet 5 and

the frame 2 are UV light irradiated fromabove the case 1 and the magnet

5. 3) After the WV radiation, heat-curing and UV-curing adhesive 6a is

furt her Figat®ghédinkgtcured. 2 7 JAN 2004

FIG. 1 is a cross sectional side view of an electromagnetic type electro-
acoustic transducer in accordance with a first exemplary embodiment of the
present invention. Referring to FIG. 1, an adhesive 6a coated in the form of a
layer is a heat-curing and UV-curing adhesive that cures by heat within a shorter
period of time as compared with an epoxy resin.

In an electromagnetic type electro-acoustic transducer of the first
embodiment, a frame 2 is integrally molded with a case 1 at the bottom. A
magnet 5 is provided on the frame 2 via the heat-curing and UV-curing adhesive
6a. The heat-curing and UV-curing adhesive 6a is applied on at least one of the
joining faces of the frame 2 and the magnet 5. A diaphragm 7 is provided above
the magnet 5, and a resonance case 8 is bonded on the case 1.

The above electro-acoustic transducer is assembled in following
processes:

1) The magnet 5 is placed on the frame 2. At this stage, the heat-curing
and UV-curing adhesive 6a is disposed in between the magnet 5 and the frame 2.

2) The magnet 5 and the frame 2 are UV light irradiated from above the
case 1 and the magnet 5.

3) After the UV radiation, heat-curing and UV-curing adhesive 6a is
further heated to be cured.



5 4) After curing the adhesive 6a, the diaphragm7 is disposed sz)vJANezuglt
magnet 5, and the resonance case 8 is onded on the case 1. Thus, the

el ectro-acoustic transducer of the first exenplary enbodinment is

assenbl ed. Next, the reason why a heat-curing and UV-curing adhesive 6a is
used for the adhesive, and why a UV light irradiation is applied from
above the case)Afibetefife ithe | b Al i ' i

Physi cal proper)ty of thegadheagih\else“,@%%’ixgé]\%l?éspcﬂéﬁ‘%[gewéerﬁl hgé&r;ggﬁggtt}ei S

pl aced omagriee 5f nadrehe2restoimmceatake 8dk beadéd oatthetasepushi ng part of the
adhesi ve out, the anmpbunt depending on the viscosity of the adhesive,

t hr ough smal | 1guiss theeelgebn-achustiagiangduned afttbe firghexerBplary embmimenvher e
the magnet 5 iﬁ nol ded plastic nagnet, there are cracks and voids within
it whi chS BREHY 3‘? the time of nolding, and the adhesive sonetimes oozes out

al so through I ' ~00n the er surface of the
magnet 5. V\herlﬁ n{}ﬁ,eﬁlgggés%lna\?gyé%e%i—ghﬁpgpagﬁ F et ‘?%F?%fvreo ’éb‘ﬁ\?g,fof he
crept oufie adHEESEVEPHHySa VeI id | 1a5hS heat ed
at a hi ghe aterrper ature, ytsﬁe adh%si %/rg&ggﬁgﬂtigéiaﬁgﬁg%tf\{%gn%bt%%g%aes%% and

t he frabef@eiitis dured by beediskicsadgbadirt detatlno P@g@ﬂ@@h@bertyrﬁfqh@aﬂhémy bonded
state. As described _above, the crestpt out portion of the heat-curing and UV-

curing &aHssviseouwsa SYpewdbe sagnst X ieplasgdam theafrdmehd, teyeattrackeack ed i n
the firs The cured tion works to

| b h l.Lght i i ation.
suppr es Qiheésﬁlgsgﬁ% %’Bﬁ (ﬁrﬁg %hgﬁlté’f: :qrﬁ‘a’a&%aéﬁlﬁ‘g‘?r&cﬂwp m@gﬁﬁgl E‘SF: Eﬁ@oﬁlﬁ(ﬁﬂf f
h - | . | t 2
oo - ORIRARE Hroug il 5 BOREkn IE BRLeF ahd TR aBRRF T Pl ias e

strengt kwheNovhd maghet § @ h owblded plasié hagdt, R hidBARs 3h8 v@mgﬁﬁpz whi ch
were conducted to confirmthe above statenents. Experinment 1 (adhesive

st r engt i whish)octine abdpetiinearft moblipgy sl theeadintbivgi somaimengotesaiuttaiss

el ectro-,acou
througﬁ

ttlllé: cracks and voids to appear on the upper surface of the magnet 5. .
When the case 1 is exposed to a UV radiation from above, the crept out
adhesive 6a is cured in the first step. 'I‘hen,. when it is heated at a high
temperature, the adhesive 6a staying between the magnet 5 and the frame 2 is
heat-cured bringing the two components into a firmly bonded state.

As described above, the crépt out portion of the heat-curing and UV-
curing adhesive 6a exposed out of the magnet 5 and the case 1 is cured in the first
place by the UV light irradiation. The cured portion works to suppress
evaporation and scattering of the adhesive 6a during the heat-curing process.
Thus the magnet 5 can be firmly bonded on the frame 2 within a short time,
without inviting a deterioration in the adhesive strength.

Now in the following, results of experiments are described, which were

conducted to confirm the above statements.

Experiment 1 (adhesive strength test)
The expe_rinient compares the adhesive strength of the electro-acoustic
transducer samples using the adhesive in the first embodiment and that of the

electro-acoustic transducer samples using a conventional adhesive.



transducer sanples using the adhesive in the first enbodi nent 6213 tJ‘AN 2{10#
the electro-acoustic transducer sanpl eséusing a conventional adhesive. 2 7
JAN 2004 6 1. Manufacturing of sanples in accordance with the first

enbodi ment. An acrophobic UV-curing acrylic adhesive (FMD-210 by Loctite
Japan Co. _Ltd.) was used for the_adhesive. A 2. 5ng of above adhesive 6a

was applied on aMarHaregngadsamples inaceprdpsgerrighthefisshendgdinc®. was

I d the f 2 whij t he adhesi 6a h lied, dth
Exposed 1o Wi ghet AFIORAPRIY Y -GHIGe GUARES gPORvS oM SH08Y hoctds Japen
Manuf act ur @wmagg;% &%H\fgpg{eometsﬁ,gﬁpl es. A one-liquid type epoxy adhesive

(short curing ti was used for adhesive. A 2. 5ng of the above

adhesive 6 was applj, %g@f%b%@kdﬁﬂﬂgivée@ﬂv&a@sﬁigﬁcd”@ﬁ _C!aeg]olpﬁl?aeraegﬁ isdppgnet

5 was placed on the frane 2, which had been a led wt esive 6.

As descri batbldbd¥mmd Be sanples in the first enbodi nent and the
conventional sanp| es were manufactured using adhesives of different type.
After the magnet 45 Magnst aced@s glageadecn thedrame Gy an ghich thadidhesion Gadsad

applied on, the s les,in the first di ment ..-while no UV |ight

i rradiati oh%ﬁ?pgﬁgﬁi A Gﬁ‘m Fﬁ%(’s@gnf\?eﬁs}l)g'ﬁ;‘f: Igatistign ofop jquantity pE390Pement
with respegp ggnjt he adhesive strength, respective franmes of the sanples in
the first engo iI‘ment and those of conventional sanples were placed on a

150C heati g pl aMadufactarikcidbf tHd eomRaftiond] &ﬁﬂﬂie’s] ons remain the sanme for
both of the sanples.

A one-liquid type epoxy adhesive (short curing time) was used for the
adhesive.

A 2. 5Smg of the above adhesive 6 was applied on a soldered reed insert-
molded frame 2.

A magnet 5 was placed on the frame 2, which had been applied with the

adhesive 6.

As described above, the samples in the first embodiment and the
conventional samples were manufactured using adhesives of different type.
After the magnet 5 is placed on the frame 2, UV light irradiation was applied on
the samples in the first embodiment, while no UV light irradiation was applied on
the conventional samples.

Prior to measurement with respect to the adhesive strength, respective
frames of the samples in the first embodiment and those of conventional samples
were placed on a 150°C heating plate for 5 min. The heating conditions remain
the same for both of the samples.

After the 150°C heating was finished, adhesive strength between the
magnet 5 and the frame 2 was measured.

The adhesive strength was measured by pushing the magnet 5 from
behind the bottom through a small hole provided in the frame 2, and a force when

the magnet 5 separates from the frame 2 was recorded. The method of



After the 150C heating was finished, adhesive strength between Phg gmqr@@[]lt
5 and the frame 2 was nmeasured. The adhgsive strength was nmeasured Dy

pushi ng the magnet 5 from behind the bottomthrough a small hol e provided
in the frame 2, and a force when the magnet 5 separates fromthe franme 2
was recorded. The nmethod of 7 2 7 JAN 2004 neasuring the adhesive strength
remai ns t A®aswiee fthe adbesivefsticngths semaias, the emer forsbotdngb thersamphesd thehe
conventioPaI. Tabcld.e 1 sh results of the measurenent, wth respect to the
adhesi ve DEHHEEHR FH%BP@{Y!SF VPPl &cousti ¢ transducer Conventi onal

el ectro- sanpl eg,j ) ' ucer, sanmples Adhegi ve
st rengt h100N - ?E%ﬁpﬁﬁ58%§§%9ﬁ¥%ﬁf?ﬁ%EQ%%@éﬁ&%guﬁ? ’r?ﬁ£ﬁ% eﬁigﬁﬁﬁirneq
that the gghgshve strength with the electro-acoustic transducer sanples in
accordance with the first enbodiment of the present invention is not

inferior to that of the sanple piecesTable iconventional el ectro-acoustic

t r ansducers—Tnmwhich—a—conventional—epoxy—tresia—rwas—usetd—Fhre—adhesive
strength|with the sanples|i ﬁqu@"??%ﬁcélry?ﬂﬁ@%%n i SC%V%H%!PT@]@PUW ghelr
| evel , ak i sagiples nidi ng agousic/Eansducear samples v

5 _conpared with t]
resin. TheAdhghive sithetli ve st rend0ONset3@Nt o have been 90dLghi0Nbout by
t he adhesive 6a that has been entirely staying, w thout bei ng scattered, in
a gap between the magnet 5 and the case 1 to be cured. Experinment 2

(sinmulation forgmimnihenBol rdsdlts, {Whis BOH dntliifed U thie AAhesive strength

el ectro-acoustic transducer nmanufactured | n accordance
with the electro-acoustic transducer samples in accordance with the first

embodiment of the present invention is not inferior to that of the sample pieces of
conventional electro-acoustic transducers in which a conventional epoxy resin
was used.

The adhesive strength with the samples in the first embodiment is on a
slight higher level, as compared with that of the samples using a conventional
epoxy resin. The highér adhesive strength seems to have been brought about by
the adhesive 6a that has been entirely staying, without being scattered, in a gap

between the magnet 5 and the case 1 to be cured.

Experiment 2 (simulation for mounting on a circuit board)

The samples of electro-acoustic transducer manufactured in accordance
with the present invention used in the above experiment 1 have been completed as
the finished transducer samples by adding a diaphragm 7 and a resonance case 8
thereon. The resonance case 8 is attached to the case 1 through an ultrasonic
welding.  Likewise, the conventional sample pieces were added with a
diaphragm 7 and a resonance case 8 to be completed as the finished transducer
samples. Both of the sample transducers were measured with respect to the
sound pressure characteristic, and then heated in an atmosphere of 260°C for 5
min. The heating conditions, 260°C, 5 min., are based on a simulated reflow

soldering of electro-acoustic transducers mounted on a circuit board of an



with the present invention used in the above experinent 1 have er
conpleted as the finished transducer safipl es by addi ng a di aphragi '}%Ndzgol'
resonance case 8 thereon. The resonance case 8 is attached to the case 1
t hrough an ultrasonic welding. Likew se, the conventional sanple pieces

wer e added wi.th a iaphragm 7 and a resopance case to be conpleted as
the fini sh%@#%ﬁsd%@ff ‘hQaP:B&VSQFC%&gh&Hf R8s |<ét8 thes sarapleetr ansiueers
measured W r e .1 S ressu h teristic, and then
heated i n%%ata E{%@pﬁr}&a gelﬁgbrggbd%%érhgo %%ng&fﬁ]es#ggqri%hég(?(?na?mpﬁrr‘?g, W?%‘OC, 5
mn., are #rgehedbrcatil tHhAL atigh! OPabROL A} t QR '
transducers nounted on a ci rcuiat1 %oarg of gsglog&gt}%f B%Eﬁgo(g?ls app P%%r?g%r.c
After the misasecheat.i ngffeothdmeasurentent ivasffidibited ahPl&ohhRdasScHie & snd MRS €
again nmeasured with respect to the sound pressure, to be conpared with

t hose bef ofiephragie Sowene acmoyed,Tamd dhe dipusgmhe was inypscisd sotmaviptlessur e

measurenent,. After the neasurene s finished, the resonance case 8 and
the di aphﬁ“&é%“ﬁsv@}%%ﬁ”é’%éﬁqt“d Swﬂ@ﬂai%m%&iﬁpﬁf%ﬁ@ Tndpdcihe pdhgsive

whet her t rej terd al I cki ng..on. the diaphr 7 d
vt e o BB B2 8 RlBRelS R0 e RS W lsd Pl BB ANy 1"
measur ed WheNsgihlesOf The R sERERIfCheadiignicdt Uht 2ditisive sfbASIEA Mibwilgs! ve
strength. are shown in Table 2. Table 2 El ectro-acoustic

transducer@Cibie@nt i onal el ectro-acoustic sanples in enbodi nent 1transducer
sanpl es Adhesi ve strengt h60N - 80NS5N - | ON Change in soundNo change

observedChanged due to the adhesive prl@bli2esputtered on the di aphragm

charact erf'sti c(decr eased Dy Ll o1 iR BahSdu P F Corvetional dedlfo-alGitic
confirmed, after undergoi n%a&%g::z Ebéégbgdiment 1 transducer samples
Adhesive strength 60N - 80N SN - 10N
Change in sound No change observed Changed due to the adhesive
pressure - . sputtered on the diaphragm
characteristic {decreased by 10db - 15db)

As Table 2 shows, it has been confirmed, after undergoing the 260°C, 5
min. heating, that the samples in the first embodiment are su’pcridr to the
conventional samples with respect to all of the measurement items, such as
change in the sound pressure, the adhesive strength and sticking of foreign
materials on the diaphragm 7. The foreign materialisticking on the diaphragm of
the conventional samples has been confirmed to be components of the adhesive.

Based on the above-described results, it is assumed that the conventional
adhesive 6 cured at a relatively low tcmper;':lture in the conventional samples
partly remains uncured, because of the low temperature applied thereto. When
the uncured portion of adhesive 6 undergoes a high temperature, the portion
evaporates to become a gas. The evaporated gas escapes through the gaps
between the magnet 5 and the case 1 as well as cracks and voids existing witﬁin
the magnet 5, and it is deposited on the diaphragm 7 from the above.

An assumption with the adhesive 6a used in the sample electro-acoustic

transducers in the first embodiment is that:



mn. heating, that the sanples in the first enbodi nent are supelz ZrJANtZQU’*
conventional sanples with respect to all9 of the neasurenent itens, such as
change in the sound pressure, the adhesive strength and sticking of foreign
materials on the diaphragm 7. The foreign material sticking on the

di aphragm of the conventional sanples has been confirned to be conponents
of the adhesi ve. WBS8@&dnagnat pets phercsl orpa dranyed, passof the, adhesive Gasispvsbied hat

convent | ot BnshaBe Eany End i fvaRkS b ehisdo cethost on Thenitass.  The' "
tenperatu regpﬁlg’(gi] h &R GNEELHO cu s th%:%sg Efa‘éé\e}ﬂng ?g?;lgé}}tqhaagﬁ%ﬂ Yhid gge The

under goes tenperature, the po 0 ‘becone’a g

evapor at eGragaan@shaReekt Anaueidd fie @ans. PEhMWasSe chaﬁna@@m%?@r@@gcérd?ﬁ case
1 as well as cracks and voids existing within the magnet 5, and | |%

deposi t ed aoe biduked] aphdegsition obthet dithesivewa thAntigssugmt 7 has beédrhatdided.
adhesi ve 6a used in the sanple el ectro-acoustic transducers in the first
enbodi ment is t K4t described b he evpesedapomipnees 8dhesive fedd awmed in there 2,

t of t dhesi.ve, 6a-is.nushed. out t h th dth d
Dol s to BERBEERY R YN B iPGdnton, sealing foctrti et vetiasky Snd PR n”
the first gl [ i ' i at ) . K
and voi ds e PRV, coffifls #8m ithidelGn ERRTAE SBnEIAE 1°

and deposiz i Bo,ahe taldicsidbean R Qitelht adhighEAPRrAuR SWIIER v aY ROOS WS
descri bed above, the exposed portion of adhesive 6ais cured in the first

pl ace by tihe thevcongintional ekirataamstis dednisdgedrbe Thpshighdemiperatugc&sringnd
voids. This prevents the, adhesive conponents from sticking on the surface
of di aphr &§atens thy, cuting tHnALe; ¥ lmpioye produstivityatm thyn predussion; urldis whi ch

I . ' | el - ' d .._The high
tenper at urbSRE ! REFIGp ABRARHRE Bl AsSE REORIR Ry B Gl Ly
the produghie@RaniZbd)SassBREBFlihé. POSSi bl e to manufacture the el ectro-acoustic

transducers on an dutomati’c
The electro-acoustic transducer in accordance with the first embodiment

of the present invention, where a heat-curing and UV-curing adhesive 6a is
applied in between the magnet 5 and the frame 2, provides a new device structure
that is suitable to the production at a high manufacturing efficiency. At the same
time, a new method of manufacturing the transducers is provided by the present

invention.

The second Embodiment
FIG. 2 is a cross sectional side view of an electromagnetic type electro-
acoustic transducer in accordance with a second exemplary embodiment of the
present invention. The second ecmbodiment is a modification of the
electromagnetic type electro-acoustic transducer in the first embodiment. The
components identical to those in the conventional technology and to the first
embodiment are represented by using the same reference numerals, and
description on which are omitted.
| Referring to FIG. 2, a magnet 5 is placed on a frame 2 via a heat-curing

adhesive 6b. The heat-curing adhesive 6b is applied on at least one of the



(mechani zed) assenbly line. The el ectro-acoustic transducer in ZCZO{IMCQOU‘[
with the first enbodi nent of the pres]]%nt I nvention, where a heat-curing
and UV-curing adhesive 6a is applied’in between the magnet 5 and the franme
2, provides a new device structure that is suitable to the production at a
hi gh manufacturing efficiency. At the sane tinme, a new nethod of

manuf act iniig f208s bt ASHIRRS ahd 1A MR SOY Afier HeSREPer I RVGALLPE, THE
2 ew of a

second Enmbodiment FI G is a cross sectional side vi

el ect r onfignet ¢ at Yheceling tadbesias Bisid provides dHsaratidveas GasdanaRIMihp a
second exenpl ary enbodi nent of the present invention. The second

enbodi mefiemes2 andgdagnai &t i oh daphragm Blie placodegnéid UVi-ppengladhesive deoust i c
transducer i.n the first_enbodi ment. The conponents identical to those in

t he convBIRVidehen magnabf yid arrsonangeeaseid isibondsd oaithekaseale represented by
usi ng the sanery ef ral.s, . and. descripti 0 ich are omtted.
Referring to FFEE? agtﬁx%;gﬁggﬁ;ﬁogstf%trwsgggar @r?ség’?lbgegjeasg{o P¥Sa heat-curing
adhesi ve 6b. TieThEeR 4 ' | 1Sy appki a ne of the
2 7 JAN 2004 10)9’1'r o?%?a%%ggggﬁg?&t% E\efﬁ??‘glr#ees% oo ﬂ{ﬁ%es%g{nhg{r@@c&?t er the
magnet Scusng hdiosilcobb dispasel @ bawddn e inagnadh asd vee fignie. provi ded from
above a case 1 including franme 2 and magnet 5. A diaphragm 7 is placed on
the UV-curing ayResUN-casingpdbesive 6cdnpravided f1om abovemagsetfamok case 8 is

bonded OP the, case 1. The above el ectro-acoustic transducer is assenbl ed as
fol | ows: ¢ e magnet 5 is placed on the frame 2. At this stage, there is
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irradiation and UV-curing adhesive 6¢ is cured.
4) After the UV light irradiation, further heating is proceeded to make the
heat-curing adhesive 6b cured.
5) After the adhesive 6b is cured, the diaphragm 7 is disposed above the

magnet 5, and the resonance case 8 is bonded on the case 1.

The electromagnetic type electro-acoustic transducers in the second
embodiment have the above-described configuration, and are assembled
according to the above processes. |

The curing time can be made shorter with the above structure. The
electro-acoustic transducers in the second embodiment can be manufactured on an
automatic (mechanized) assembly line, like those in the first embodiment.

In the above description, a heat-curing adhesive 6b is used for bonding
magnet 5 onto frame 2. However, a self-curing adhesive, for example an acrylic
adhesive using a primer including a polymerization initiator, may be used instead
for the purpose.

The electro-acoustic transducers in the second embodiment have the same
advantage as that in the first embodiment, in that the sound generating
characteristic in the present invention is hardly ill-affected by the heat of a reflow

solder bath, which is used when mounting a transducer on a circuit board of an



3) The W--curing adhesive 6¢ thus provided is exposed to a W | 2ghtJAN 2004
irradiation and UV-curing adhesive 6¢c is gured. 4) After the UV |ight
irradiation, further heating is proceededto make the heat-curing adhesive
6b cured. 5) After the adhesive 6b is cured, the diaphragm 7 is di sposed
above the magnet 5, and the resonance case 8 is bonded on the case 1. The
el ectrorragn;qjljlgnwpe el ectro-acoustic transducers in the second enbodi nent
have t he above-descri bed configuration, and are assenbled according to the
above processes. The curing tinme can be nmade shorter with the above
structure. The el ectro-acoustic transducers in the second enbodi ment can
be nmanuf act W SIREL ARRIMABILIIMEchani zed) assenbly line, like those in
the first enbodingnt,. In the aboye,description, .a Bleat-curi ng adhesi ve 6b
is used for bondinﬁbth%ﬁré‘ﬁ uagrs) of fhe pgRsens in avigs the ﬂgﬁYfP'HgSCﬂbed

adhesi ve, f ryli I. ing _a_prinmer including a
pol yneri zat sﬁ%“ﬁ%lgﬁhgt%?ﬁa%%’a%c apagxgggﬁsorgcis[egf;@e ‘1%8? aﬁﬂénweﬁgwn I are
el ect r o- acofjBéd CwhithagYu&HISy | egandiermbodi,agnt e ga :
advantage as that in the filfgstmeﬁré%g/c??rrgﬁ,lti h@tﬁlartg&t he@%‘%ﬁ%&ge%eﬁgﬁl%}'
char act er i savaporatidrhendgesgaerativeof tleradhesiveradistirid betafcbaehetrabie ddietheat

of a reflow solder bath, which is used when nounting a transducer on a
circuit bodragest tarbocauspdpyadwat appligd imadater ISNMBOSTRI It supplics@aBhend, | n

t he transduger.s,of th resent j.nvention having the ahove-described |,
structur es,Li H‘éﬂg‘fﬂcfeatg‘@l,%ff% Od'a}ﬁ’? ‘ﬁ%*_“@gmd'é watede a%ﬂg}ﬁ!ﬂ’rﬁ?&@ﬁ@? CHEBE

them ar e fihb e Wol o/t 10, A8 NIt Al cured. Therefore. a

possi bl e evaporation and gas generati on adriesi ve exi sting between
the frame and the



magnet to be caused by a heat applied in a |later stage can be sz;?prJAsNaaﬂﬂli-
hence, the influence therefromon the_diaphragmis eli m nated.

Furthernore, the curing tinme can be de shorter for an inproved
productivity. 2 7 JAN 2004 12 CLAIMS 1. An el ectro-acoustic transducer
conprising: a case nolded integrally with a frane at the bottom a
heat-curing and UV(ultra violet rayr cliihgg adhesive layer formed on said
frame; a magnet bonded on said frane via Said heat-curing and UV-curing
adhesive | ayer; and a di aphragm provi ded above said nagnet. 2. A nethod of
manuf acturi ng el ectro-acoustic transducers conprising steps of: a. formng
a layer of a hedn elecimepcandtitttansdiaeg cadipeisinge on a frane integrally

nol ded at the bottom of a case, and disposing a magnet on said frane via
said | ayer of &casednoldgdinigermlily withauframg addﬁ@bpv@m;b. irradiating UV |ight

to said case, with said ma | aced,t hereon,. so ,that said_heat-curing
and UV-curing %F‘l A E“@m&‘ﬁﬁfﬁ Y‘H&etpr@ﬁ”lcﬁﬂngx%%eéﬁ' etlgycp[ famed ppght: c.
heat i ng,g,8d @fecuri ng said heat-curing and W-curing adhesive, said
heat - curi ng ang’ UV-curing adhesive so that said nmagnet is bonded on said

frame; and d. dpwdpnedhomfetiebnSaiid fBMBCYia SaldoReRdeheSand UNARBring
di aphragm above said nmagnet. 3. An el ectro-acoustic transducer conprising:
a case radhgsigeilayesgaad |y with a frame at the bottom

a diaphragm provided above said magnet.

2. A method of manufacturing electro-acoustic transducers comprising
steps of:

a. forming a layer of a heat-curing and UV-curing adhesive on a frame

| integrally molded at the bottom of a case, and disposing a magnet on said frame
via said layer of a heat-curing and UV-curing adhesive;

b. irradiating UV light to said case, with said magnet placed thereon, so
that said heat-curing and UV-curing adhesive is cured in the portion exposed to
the UV light;

c. heating, after curing said heat-curing and UV-curing adhesive, said
'heatncuring and UV-curing adhesive so that said magnet is bonded on said frame;
and

d. mounting, after said magnet is bonded on said frame, a diaphragm

above said magnet.

3. An electro-acoustic fransducer comprising:

a case molded integrally with a frame at the bottom;

a magnet mounted on said frame with an adhesive,

a UV-curing resin layer formed on said case having said magnet mounted
thereon, and

a diaphragm provided above said magnet.



a magnet nounted on said frame with an adhesive, a UV-curing rzj rupAﬂlgggjt
formed on said case having said magn% nmounted thereon, and a di aphra
provi ded above said nagnet. 2 7 JAN 2004 13 4. The el ectro-acoustic
transducer of claim3, wherein the adhesive bonding said nmagnet on said
frame is a heat-curing adhesive. 5. A nethod of manufacturing

el ectro-acoustic transducers conprising steps of: a. formng a heat-curing
adhesive layer on a frane integrally nolded at the bottomof a case, and

di sposi ng a nédgn&theosiestibchcbueti® twinddeedrdoneMint B, i Wlereds AS| ¥@hdspyer: b.
formng a W-curing resin | ayer on said case nounted with said nagnet

t her eonbording saiinaghetpn/gdii frame & shéad-aamg, adifesire. sai d LTV-curing resin
| ayer is forned thereon, so that said UV-curing resin is cured; d.
heating, after said Wcuring resin is cured, the heat-curing adhesive
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steps of:

a. forming a heat-curing adhesive layer on a frame integrally molded at
the bottom of a case, and disposing a magnet on said frame via said heat-curing
adhesive layer;

b. forming a UV-curing resin layer on said case mounted with said
magnet thereon;

c. irradiating UV light to said case, after said UV-curing resin layer is
formed thereon, so that said UV-curing resin is cured; |

d. heating, after said UV-curing resin is cured, the heat-curing adhesive
layer so that said magnet is bonded on said frame; and
| e. mounting, after said magnet is bonded on said frame, a diaphragm

above said magnet.





