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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).
Cellular phones and the Iike devices to make call sounds, etc. A method of

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



An epoxy resin is used for the adhesive 6 as recited above. ﬂ poxy
JAN 2004 2 resin adhesive 6 needs a long curing tinme to provi quAN 2[}[]1}
sufficient adhesive strength. Therefore, during a production of t

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 el ectré-acoustic transducers. The

emper at ur S BREHS Bvlileéﬁﬁﬁﬁé}‘? sefab FEKE Brsdhad B TR AEE R anength; g
t enper at ur e heTél%r@Véﬁﬁfl YProdhetihiE Wt Bl BRcRb-ADNSEE Pk dueads th@ Rmi-

deteriorated adhesive s rength Besi des, the evaporated adhesi Ve
scattered assbmlnﬂedannts@hwntdhe sthrathnazgmm?erden e dike Iraeasngrapparedms forea | n

vi ew of these . drawbacks, hlg t enperat ure cgur has n been enpl oyed
in most of dUFRiiong @.m@sima@ﬁe Y OF I BEIRSIAE @Eh QoSN TPRI.

present in el for uUsg. i

cel lul ar pmé%e%gﬁﬁg@?ﬁ?%g l%lg\ﬂ%ggﬁl fg“’%ﬁ%ﬁém@ﬁﬁg’f‘) Foﬁrtﬁgent
i nvention gbiQeichal BT, Rt tgﬁe ERB#baRbUSHOFahfificRELCT r 0-acoust i c
transducers. The present invention ains to provide an el ectro-acoustic
transducer wth dlst mahefaptatng pr@dubutvuighcmﬂddm:impmvsed Wy caisitigng hicating
first aspect of the invention re, is_provided an electro- acoustic
transducer ‘@BRpIaEendlowe s éhm givenb K| e¥apRrate and sgatteratn dhe hight o

‘;‘a,hSa]E r glrjnral R p%?gture( Uhtlé ae&’alpoc;r%]ﬁo )c/i)ndcgcr:elltr%gn%%h%%l V(?helzﬁ)é 6f Pear&pdtg na
deteriorated adhesive 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 magnet bonded on said franme via said heat-curing and UV-curin adhesi ve
| ayer; and a di aphragm provi ded above said magnet. 2 7 JAN ZC%Af?JAN 2004
According to a second aspect of the invention, there is provided a nethod
of manufacturing el ectro-acoustic transducers conprising steps of: formng
a layer of a heat-curing and UV-curing adhesive on a frane integrally

nol ded at the bottom of a case, and di sposing a nagnet on said franme via
said | ayer of a heat-curing and LTV-curing adhesive; irradiating UV |ight
to said case, with said magnet pl aced théreon, so that said heat-curing

d UV- ' dhesi ve. | din.th ' ed t the UV liaght;
hoati ng, af ter cuspYiai dorbaretil; speRhatUbe: HeRTOaBere, & radyided s
heat i ng, . . g U o8 g
Frame: - and o g P R R e o g

above sai d magnetforrhitkg adlagey dftadeartuting pdoDBY iyrigly ddieesive®ani frame
adhesi ve, the evaporating and scattering of the adhesive during the

heat - cur i ngnfagoalds snokledr et éine dottonThdr efease, andndigpesingaa egheindadsadd a

frame within a short, period.of tine, whi eads tqQ, an i nproved
product i vi t mﬁvﬂ%éaléﬁéﬁ%@f @%ea%cmlastanéﬁé)o%rtmga?ib?saﬁ@uucers. Accor di ng

(02,11 espectualy bl (Y 00,855 51, A SRS ShEEL RersBROHR! LS
a magnet MM &4d ARas Bl AMEUY-EhriAE 28HB&SEYS cured in the portion exposed to
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:



a UW-curing resin layer forned on said case having said nagnet nounted

t hereon, and a di aphragm provi ded above sai d magnet. According m&m‘;h
aspect of the invention, there is provided a nethod of nman C

el ectro-acoustic transducers conprising steps of: 27 JAN 2004 3a formng a
heat - curi ng adhesive |layer on a frane integrally nolded at the bottomof a
case, and disposing a nagnet on said frane via said heat-curing adhesive

| ayer, formng a UV-curing resin |ayer ogl said case nounted with said
magnet thereon; irradiating UV light to’&aid case, after said LTV-curing
resin layer is formed thereon, so that said UV-curing resin is cured;

heating, after sgj '%&%ﬁ?@n@ﬁ%@#ﬁv@ Hﬁg @ﬁ@?ra?ﬁé“in&‘é%:{)a@&%%?&b%jtvﬁe

| ayer so that sai on s ranme; an ting, ter

sai d magnetbdtenbendedse)and dishosir®magnei G bAid Frarad 9ikesaid Beat-d@Epet . This
prevents the upward evaporation and scattering of the heat-curing adhesive
t hat coul d adbesivedayerng a | ater heat-curing process. As a result, a magnet
can be bonded on.a fra ithin a.short tine, and the nuf act uri ng
productivity isr}PW V-BRIIEE Tefi qﬁﬁ“@ﬂl@ﬁsﬁﬁﬁo‘ﬁﬁﬁmsqiﬂ@a@qts a
Cross sect itﬁ&%nSi de view of an el ectro-acoustic transducer in accordance
wth a first exehplary enbodi nent of the present invention. FIG 2 is a

cross sectional iﬁh@ﬁﬁng@wq{g}ﬁt@@ﬂafdaﬁatdﬁéﬁ sedaUVLanrdlg R layer is formed
el ectro-acoustic transducer of FIG 1.
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.



FIG 3 is a cross sectional side view of a conventional electr igﬁﬁéit'
transducer. 27 JAN 2004 4 BEST MODE FOR CARRYI NG OUT THE | NVENTI E@K@h
of preferred enbodi nents of the present invention are described in the
following with reference to the drawings. In the draw ngs, those

conponents of the transducers of the present invention having the sane
functions as those in the conventional technology are represented by the
same nunerals or synbols used in describing the conventional technol ogy,

and descBESUI MGDEFOREGSARBRVINGOWT BHE INVENGUON- rst Enbodi nent FIG 1
Is a cross sectional side view of an el ectromagnetic type electro- acoustic
transducer in accordance wth. a first exenplary enbodi nent of the present
invention. Referring to FIG_ 1, an adhesive 6a coated in the formof a

layer is a hedtXdMPICAgohnpraikied  prbodimentsy oft tha pleren Hyverdion wirehin a

h iod: ' d with in.

ol cct r ordBSHibBL i s felPulls SAIPRIERREE 10 URCURBE et ThiBedrPuiesehosai ment

a frame Ghsolent€6f e Yaruesd off thb pleght ?mﬂenﬁ%n%%i%meoéﬂ ul GBS S1s
-cut1ng adhesiv

provided on the frame 2 via the heat-curing an 6a. The

heat - curdsnihoseéh thé convengiondhteshielofs dre rapikemdd By gl 4a0@S hupReal®hort he
joining faces of the franme 2 and the nmagnet 5. A dilaphragm 7 is provided
above tHyanbalgueed & dessrbing beowancetioraldechidogy niddlesariptiencas theke The
above el.ectro- act;oust i c. transducer is assenbled in followi ng processes: 1)
The magrfAMRONCRISAEQtEd. the frame 2. At this stage, the heat-curing and
WV-curing adhesive 6a is disposed in between the magnet 5 and the frane 2.

First Embodiment

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.



2) The magnet 5 and the franme 2 are UV light irradiated from ava-é JA&N 200‘#
case 1 and the magnet 5. 3) After thng\/ radi ati on, heat-curing and
UV-curing adhesive 6a is further heat’ed to be cured. 2 7 JAN 2004 5 4)
After curing the adhesive 6a, the diaphragm 7 is di sposed above the magnet
5, and the resonance case 8 is bonded on the case 1. Thus, the

el ectro- acouswg AFteAREHHE Ghe AhELIOe fdal She W%@@V@g@%ﬁﬁﬁgﬂbé the

assenbl ed. Nex the reason why a heaf-cu \ ring adhesive 6a is
used fomagret Sadhesheresomnttewdage 8 iWohdehbnithe agieat.i on is applied from
above the case 1 before it is cured by heat is described in detail.

Physi cal propdhug, 8fc elgstradivesstie trapsdicer wifstboférst whemplarg emstyiment i s
placed on the frame 2, they attract each other, pushing part of the
adhesi v&S BFFMYEL arpunt depending on the viscosity of the adhesive,

. el noa wh
he magnet 5 1O B TARE A0S ARy B Wl 10 ERI M ol B Pt i
|1 whi clhoaaésiaé, AP wHy™® Ul MBhiieiafd it AEpRENTRIN CARAEIE IR Op2ES OUt

al so through the cracks and volds to appe e upper surtface of the

magnet Befosbdhistduzed by dicht isslesepibabih detadl. UPhysidhbpiopsrtyiofithe gN&ivé he
crept out . adhesive 6a is cured in the first step. Then, when it is heated

at a hi §8 istdsgarat Waen ithe magnstiS/és placeday thy fremeentheyeatimghescts and
the fra 2 is,.heat-c d i ngi ng. the two copponents into a firmy bonded
stat e. e&e_@%ﬁlﬁ%@agtfg@? “?thSI Fé’g‘tl’ 'g'ﬁta“b%‘i‘llti cBfingen Hisa¥iseRsithel and Uv-
Chr 79, BUSHAR SERETR U Sol RO, PyRR PBAREES, LA
?,i; 2 |tof §3?‘fhr?@‘" g%gggg@ms a8l na6lded Plashe RhghdietiRb afd YR cRS aHd Voidk Wiifin
it wlg1ich occur at the time of molding, and the adhesive sometimes oozes out also
through the 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 cfept 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.



Thus the magnet 5 can be firmly bonded on the frame 2 within aZI'?orJAN 12904
without inviting a deterioration in the &dhesive strength. Now in the
followi ng, results of experinents are described, which were conducted to
confirmthe above statenents. Experinent 1 (adhesive strength test) The

experi nment corrpa(rﬁs t he adhesive strength of the el ectro-acoustic
transducer lsanpl ddanpsgrngoisgmpdesia aogordaace iwish thenbistermbodiment. t hat  of

the electro-acoustic trapsd r sanpl es. usi .a tiopal_ adhesive. 2 7
IAN 2004 6 1. Nedth AETIORE HiV-SURBE GSTYC AdREH ia hEMIi 419 Phd Gt gapari
enbodi nment Selelglols] - CUf acrylic adhesive (FMD-210 by Loctite
Japan Co. C‘L(fg”tégvvvgs usggolf.%ﬁre hgglglghesi ve. A 2. 5ng of above adhesive 6a

was applied on a /5 dREedfrARei RSN éwh%d%ﬁamﬁ:@leog-a éolﬂeﬂaﬂefeeg et

pl aced on the frame 2, on which the adhesive had been applied, and then
exposed t onwldedlitania 2adi ati on of a quantity of 3000 - 4000 nj. 2.

Manuf acturing of the conventional sanples. A one-li ?Ei d type epoxy adhesive
(short curing tideymagnst Sswas frdecedhen thelfeane &, o whighghotdhemvaisaviead

dhesi ve 6 Li.ed | der.ed , | - ol ded f 2. A t
5 ves. pl acBHOhAPPhets Rufandh SEpoeH ol E Bsh priatan. o1 h avhetonahddol 6.

As descri bﬁ?O@ e, the sanples in the first enbodi nent and the
convent i onal sanmpl es were manufactured using adhesives of different type.

2. Manufacturing of the conventional samples.
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 magnet 5 is placed on the frame 2, UV light irradi atlﬁ?\/\gAN 2004
applied on the sanples in the first enfodi ment while no WV |

irradi ati on was applied on the conventi onal sarrpl es. Prior to measurenent
with respect to the adhesive strength, respective frames of the sanples in
the first enbodi mrent and those of conventional sanples were placed on a
150C heat mgswuegé h¢ gdhssine sirength resainadhe sagiet fankotheohilre sathplesathe f or
bot h of tﬁe sa Aft r the 150C hleatl ng was finished, adhesive strength
bet ween t é‘ﬁr%fﬁtneetaﬂ theyeonveaignal. s measured. The adhesi ve strength

was neasured b h f he bott

smal | hol e proz 1%9‘9%%1‘6%%5&6 ﬁ%ﬁ%ﬁh*@%& &‘ﬂ@n TesPRt n};ﬂ? it
separ at esgréitht he frane 2 was recorded. The nethod of 7 2 7 JAN 2004
measuring the adhesive strength remains the sane for both of the sanples,
the first enbodi nent and the conventTabm@ll Tabl e 1 shows results of the

alhl A 1
lcu.nc e

neasur engnts wrth—Trespect the—eadhe lcnlel
El ectro- acoustic t rangduc We‘?ﬁquéﬁﬁl‘{m@@‘&efo sa%q“éeé“ioﬂae#ﬁﬁﬂpnent
| acousti k_transducer sanp| essapppesinembediad A100Mcoustanemducen samplesm t he
above repuldhesive sieagileeh confi 168N 180Nt he adhesi ve SONengiON Wi th tlhe
el ectro-acoustic transducer sanples 1 n accordance with the fiITst
enbodi ment of the present invention is not inferior to that of the sanple
pi eces of convepdhQhalabBlE GhsAtAGOH bert EANTIHGE it the YAMELVE strength
conventional epoxy resin

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 higher 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



was used. The adhesive strength with the sanples in the first e %N 260’&
on a slight higher level, as conpared wBth that of the sanples u5| n
conventional epoxy resin. The hi gher adhesive strength seens to have been
brought about by t he adhesi ve 6a that has been entirely staying, wthout

b tt ith t 5 and l1tob d.
Bxpori mont SBERIcRul AR o “ﬁﬁ{‘thge%w”a%?%nmw?ﬂ dollicsariRle atsMeersol
S A B
finished tRRe LS ERMEET heatidg] nqa@ledﬁas‘h%@gme r%ﬂ?ts frgoagﬁfigfe%sﬁ%se 8

t hereon. The resonance case 8 is attached to the case

ul trasoni cmeasidiregt. LAKewsemehhereamny ansi fixisheds QH@f@oﬁhﬁf@@asW apdged
with a di aphragm 7 and a resonance case 8 to be conpleted as the finished
t r ansducer diaphragie s/ wBse hewpoveheandriht aiaphaaguu?ewvss wspeciodasu te dvhethdr
respect to t he soundﬁgressure characteristic, and then_heated in_an

at nospher eth5fe Fescanh fomighmatert S‘Fn%[%}{lgr@l thendianbsagm Deded theradhesivgr e

based on i<ng O coustic tf r
nount ed o%tgér@irl ?&J’?ge Iloaﬂr d%&gﬁ ging gle g&ﬂﬁf%&”ﬁpﬂgw Tl ﬂf‘fvﬁd'?(ﬁg c'ifbove
heating f ofheSsdthples. DTHE féfsuItE‘%ﬁﬁféﬁhﬁeﬁeﬁ@%ﬂ“&tﬂf%we“@ﬁ@n@ﬁahﬂ% gﬁ?ﬁﬂrl‘ﬁd
with respect to the sound pressure, to be conpared wt ose ore the
260C heat i BapbleBabl e 2 shows the results of sound pressure neasurenent.

After the neasurenent was finished, the resonance case 8 and the diaphragm
7 were renoved, and the diaphragm 7 wd@blm@pected as to whether there was

any foreign material sti B :
strength pet vveen t he rrag:t fsan;%;z% 'ilﬁu&' I%HEH‘PC%WV\Ia Cﬁ@%ﬁfﬁ%ﬁ?@tﬁi \_\C‘Il\ng?lhsugot h
f h T I I\, I ‘! C T T 1T, A0 Oar _Uihio ad hﬂc } y
ion the s Adhesxve strengt th 60N - 8ON SN -10 "
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:



Tabl e 2. Table 2 El ectro-acoustic transducer Conventional el ect rZZCBlANi 2001*
sanpl es in enbodi nent 1transducer sanpl €s Adhesi ve strengt h60ON - 80NS5N -

| ON Change in soundNo change observedChanged due to t he adhesive
pressuresputtered on the di aphragm characteristic(decreased by 10db - 15db
As Table 2 shows, it has been confirned, after undergoing the 260C, 5 mn.
heating, that th¥h§Rggnagnsty isipdagadiat a e aptit ohthe adhssivedra isushed

convent | ongh FaTR Bt PR Eh ol I AR TSRS e
e ot 21 o Boble oL g £y AR AR A SRR U

di aphragm e conventional sanples . ;
of the adhegkwad tﬁa@e@k@rana%i@domeseqfeacrIm_the%ﬁhilaﬁels Iof up%va2d SYERAnS hat

!
t he conventional adhesive 6 cured at a relatively |ow ten’ger ature’in the
convent i orat biakptieand gepasityor efrdiensihesive roadthe kidgsiragmo! hahbedmoavoided.
tenperature appljed thereto. Wen the uncured portion of adhesive 6
under goes a hi gt daprariedurtiove; ke sBpesesnpomsivapof adlesive 6pds omeed igdle The

evapor at ed. gas, escapes h the gaps .between the net and the case
e el | TSI HPER Ve et Sestee T g GicR e woids,
deposi t ed ' r. VAN | : ' ]
Sepo o b B oA ST YA bl
enbodi ment7.i sSd,hae :adaeﬁvé/é&h%@%:@d\mgnhi%hrtaﬂ@ﬁatﬁxd, wiicRGess A6t Aldwede 2,
part of the adhesive 6a is pushed out through the gaps and the cracks and
voi ds to Her &hposetensionzhelestrof mmastiZtensducers. The high temperature curing
shortens the curing time to an improved productivity in the production. This
makes it possible to manufacture the electro-acoustic transducers on an automatic
(mechanized) assembly line.
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



exposed adhesive 6a is cured in the first place by a W light i@ AdiJAAN-2004
and the gaps. and the cracks and voi g® are seal ed. Thus the channel s of
upward escaping are blocked, and deposition of the adhesive on the

di aphragm 7 has been avoi ded. As descri bed above, the exposed portion of
adhesive 6a is cured in the first place by the UV light -irradiation,

seal | ng dIRirgaRoRH tid\afieat hiid I e s. ke pecmephat 4 hepadhestve

conponents from sticking on the e 0 I aphragm adiiesi ve
can be cfraett 2f aaUM-ginitgmdaesdvere, ispiahide@$rdaat atalveonedsd ar iddhtin
conventional electro-acoustic transducers. The high tenperature cur%ng
shor t ensfrepe 2undagagiars.t cAatiaphrpgonéds plasddair thet Y V-putihg aghegdve Gon.
This makes .it g}gssi ble_to cgﬁnuf acture the el ectro-acoustic transducers on
an aut onBIQVddeq o Zragmet and:a kseppycy ¢ase 8 ishended onrtBe §a%Ubt i ¢ transducer
I n accordance i f st odj nen of the e I nvention, where a
heat - curi ng an)gh%@l-)éﬁef?lﬁ&{@"cfﬁgg%eﬁl%%sqtuger Qﬁ??lgghﬁfa%}“\%’éh. t he magnet 5
and the franme 2)TRE gy @ﬁ?%?ﬁ%@gﬁlt ?fr%hfé'@.t Uhithi%@?at o &eféjls:[}?etﬁlt-e to the
production at a high nuf acturing efficiency. At thegsérre I'me, a new

met hod o€urnimg adlesive 6 dispbeed indhaoieer tise hﬁlgﬁétOS/ afi¢ thdfrahdde2 pr esent
i nvention. The second Enbodinent FIG 2 is a cross sectional side view of

an el ect r oragné} Te UNreusingadhesive 6ois piavidedifrotuakove magoetdt simhce with a
second eﬁelr_H)ljry enbodi mrent of the present invention. The second
enbodi meHf™®*a nodi fication of the electromagnetic type el ectro-acoustic

transducer in ' ' cormponent s i denti .to those in
t he conventi onmée%\%:flggg%ghgﬁ?%@%@% Prrogyﬁe eﬁt%(&oﬁ%cﬁ{b %@ ngtr esent ed by
usi ng t higratkateor SiPEURNERriAYABRIPe 68Mlcurd@scription on which are onitted.
Referring to FIG 2, a maghet 5 is placed on a frame 2 via a heat-curing
adhesi ve 6b. TheAftenthecUM lightddiadgition, firthes lepfihp édpmreaded wambketie of 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



2 7 JAN 2004 10 joining faces of the frame 2 and the magnet 5. A@t’ér.r]m 2004
magnet 5 is placed on frame 2, a UW-curing adhesive 6¢c is provided from
above a case 1 including frame 2 and maghet 5. A diaphragm 7 is placed on
the UV-curing adhesive 6¢c provided on nagnet 5, and a resonance case 8 is
bonded on the case 1. The above el ectro-acoustic transducer is assenbled as
fol | ows: 1)aﬁlﬂlﬁnﬁggnet 5is placed on the frane 2. At this stage, there is’
heat - curing adhesive 6b di sposed in between the magnet 5 and the franme 2.
2) The LTV-curing adhesive 6¢ is provided from above nagnet 5 and frane 2.
3) The WV--curing adhesive 6¢ thus provided is exposed to a WV |ight

i rradiati onlNAY MWW@BHLI&T%C is cured. 4) After the UV |ight

i rradiation, furteﬁ_ler heat i isogrgceeded t.o make the, heat-curing adhesive
6b cured. 5) Aftel HifetaBsUers of Hhe Preserd dnvenaonihayineatha abpee-despdedd

b th 5 is b d th 1. Th
o1 cot ronmgrin At sy he AP BARRAR S AR Bt ool RRY B anier Bibtnenen
have the abgNed des@r ilegd: | SRWONand@NH & eCﬁéa?mﬁﬁﬁreFﬁfgggégbg%iBg t he

above processes. The curing tinme can be nmade shorter wt

structure. évporaicecandgacgesiration ohtiredudtesiveiaxidtigy bacesd thebagis @iy thean
be manufactured on an automatic (nechani zed) assenbly line, like those in

the first dnsgegtierke caysedrey atdwab applied ipailaier stageecan besuppreastde dienee,6b
is used for,bondin et 5 opto.frame 2. wever self-curin .
adhesi ve, ft_gf” xaf _eetrﬁgg?%ﬁgpﬁq © d&awgggwelslfifwaacdpr %%thfﬂﬁfﬁdﬂlgg‘—“amg
pol ymeri zatg,Q8 chRitk' Q¥ shdffer BF aH IHProvY Fdtuctiiy.t e purpose.



The el ectro-acoustic transducers in the second enbodi nent have 2?76%&2004
advantage as that in the first enbodinent, in that the sound generating
characteristic in the present inventi is hardly ill-affected by the heat
of a reflow solder bath, which is used when nounting a transducer on a
circuit board of an 27 JAN 2004 11 appliance. | NDUSTRI AL APPLI CABILITY In
the transducers of the present invgnfdi&@ Vi ng the above-descri bed
structures, the surface, the gaps and voids of the case and nagnet anong
themare filled with UV-curing adhesive, and it is cured. Therefore, a
possi bl e evaporation and gas generation of the adhesive existing between
the frame and k.Hen eleaoetconstibéransdised cbmnpaisheat applied in a | ater stage

can be suppressed; hence, the influence therefromon the diaphragmis
el i minated. Fu¢asemppided intggrallir with 2 frams at dhe betiamge shorter for an

I mproved productivity. 2 7 04 12 CLAIMS.1. el ectro-acoustic
transducer co er&‘F%trﬂé!“&’a aﬁgg@v@?@eﬁl(’fﬂt fé@ﬁ"&}lﬂygv@%ﬂé{ e?@g%?(gfnqc{] 80pot t om
a heat - cyid fgpand U(ultra violet ray)-curing adhesive |layer formed on
said franme; a magnet bonded on said franme via said heat-curing and

W-curing adheshapet dyaidedats saidi fpMeagin Baiav hedgdopy andayv-eaanst - 2. A
nmet hod of manufacturing el ectro-acoustic transducers conprising steps of:
adhesive layer; and

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. formng a layer of a heat-curing and UV-curing adhesive on r
integrally nolded at the bottom of a gase, and disposing a mag%leTt ‘gﬁﬂs;qg#

frame via said |ayer of a heat-curi and UV-curing adhesive; b.
irradiating UV light to said case, with said nmagnet 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 heat-curing and UV-curing adhesive so that said

magnet is bondedThe skittofdcaustic antsducdountdlsign A whEreidl e "BARRIvd S
bonded on said frame, a diaphragm above said magnet. 3. An

el ect r oberdingtsaid magnetcrterid frampe issi hept-aurmgsaihesivded i ntegrally with a
frame at the bottom a magnet nounted on said frane with an adhesive, a
UV-curing resin layer formed on said case having said nmagnet nount ed

t hereon, and dija rovi ded above said magnet. 2.7 JAN 2004.13 4. The
el ectro- acous?i ¢t B&ﬁ@%ﬁg@@%ﬂﬁﬁftgm\@ e%(é-ragp“sq{%éag%x&gfq,gomggﬁmgqg sai d
magnet gpnsaf:d frame is a heat-curing adhesive. 5. A nethod of

manuf act u?i ng el ectro-acoustic transducers conprising steps of: a. formng

a heat - curi nga.adfesiiug a kseicusingaadhesive lagérean alframeendpehlRt moldl Rot t om of
a case, and disposing a magnet on said frane via said héat-curing adhesive
| ayer; We badtammf acase, andidispasing a hagmet amsadiftarnasea seidnhend-auring sai d
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.



magnet thereon; c. irradiating Wlight to said case, after sai @ LTYAN200%
resin layer is fornmed thereon, so that said UV-curing resin is cured; d.
heating, after said Wcuring resin is curied, the heat-curing adhesive

| ayer so that said magnet is bonded on said frame; and e. nounting, after
said magnet is bonded on said frame, a diaphragm above said magnet.
ABSTRACT An el ectro-acoustic transducer having a | ayer of a heat-curing
and UV- curing adhesive 6a formed on a franme 2 integrally nolded at the
bottomof a case 1. A magnet 5 is pla %{IOIQA he frane 2 via the adhesive.
Said case | is irradiated with a UV | r'om t he above, at | east before
the adhesive is heat- cured, so that the adhesive is cured in the portion
exposed to the UV light. This prevents the adhesive 6a from evaporati ng,
scattering and pr Q\neﬂbétrbfh%oaﬁi@&laﬂmuc@f)mﬁﬁﬂ@nhSaﬁ&p@ﬁhthdagc@ﬂng adidagiyr.agm
7, that could be caused by a |ater high tenperature process for

heat - cur i ngceting adhesves 6a armédion refirame &, intégrell § anclideé at beeabottamiofg tazet he
present invention can be nmade shorter by the hjgh tenperature  curing. The
shorter curitng iMgnehpt 3¢ dlagido@ucthievirameot vigeths QEE@‘?JY%n, S%lﬂdcaséngbllses

to have t heirtra{cﬁgtsé u\%ﬁﬁsa qug%?tt%rﬁclhg nai:)%r\]/e,a lzi'{ Perzri%{ 'bgfoarg Sﬁelg%ldﬁesli{/g ?é heat-

cured, so that the adhesive is cured in the portion exposed to the UV light. This

prevents the adhesive 6a from evaporating, scattering and prevents the adhesive
components depositing on a diaphragm 7, that could be caused by a later high
temperature process for heat-curing the adhesive 6a. Furthermore, time for the
heat-curing in the present invention can be made shorter by the high temperature
curing. The shorter curing time improves productivity of the production, and

enables to have the transducers manufactured on an automatic assembly line.



