1 *159159* ELECTRO- ACOUSTI C TRANSDUCER AND METHOD OF MANUFACTURI NG THE

SAME 46 '5 FIELD OF THE | NVENTI ON 10 The present inventi-o an
el ectro-acoustic transducer for use in cellular phones qmmmm@mmmmm
. devi ces to make call sounds, etc. A nethad of manufacturi

transducers is also contained in the invention. BACKGROUND OF'PHE | NVENTI ON
Conventi onal technol ogies are described with reference to drawings. FIG 3

is a cross sectional view of a conventional electromgnetic type el ectro-
15 acoustic transducer. As BERBEGMTRO-ACQUSIIGTRANSPUGKERI el ectro-acoustic
transducer conprises: a) a case 1 forrrepgll\lﬁ/ resin nolding;, b) a framne 2 of
cold rolled steel sheet fornmed integrall th the case 1; 20 c) a center

pole 4, which is press fj : j around the
center pole 4; e) a mgngEﬁgﬁﬁgﬂgﬁ}%@ﬁ%@mmﬁadhesi ve 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. 25 The

adhesi ve 6 HIELENOEPDHE INNGENTIDN above descri bed el ectromagnetic type
el ectro-acoustic transducer generates sounds with the diaphragm 7, which
vi brates when electric current is applied to a coil 3 froman external

ower supply sourgce (not shown) vig a .termnal sectipn (not shown). .
P PPlY LI‘he éresent mvent}on relates to an electro-acoustic trgnsducer or use In

cellular phones and the like 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-
15  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;
‘ 20 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.
25 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).

30 An epoxy resin is used for the adhesive 6 as recited above. And epoxy
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30 An epoxy resin is used for the adhesive 6 as recited above. And epoxy
*#@00002* 2 resin adhesive 6 needs a long curing tinme to provide a
sufficient adhesive strength. Therefore, during a production of the

. 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. 5 The heat-curing
process is a necking factor in automating a production line for the
convent i ona¢sirladhesiverGgreeds s longeurihge timectoguouite asuffiaienti adbesive Jinength.
manuf act uri_ng productivity could be inproved by raising a heating .

t enper at ur dCrRIQEs; eduring, & prpdugtion of Hhy eealseragpustis dragsdycess, the semihi gh

hotort or ot Sssohiled GRRURNSIR, B SIaR& i 8h' bo s, BEIRS bifading, B8P alg f3r ¥
d i V4 ' : o |
Thow of s nOMfatiGEROSABRirRAlelyiné hERH6HOH] i BdF 6 BRaRoRRUAE ORPHAIR, T

i n nost5of Thecheatrentihgproddsnds Pheckiag fadtor B SoRtRE dProduEtibNURRTELOMeM The
present invention relates to an el ectro-acoustic transducer for use in

cel l ul ar ploneentiondl elestromagndtie typesclectromakeusti transduoers, etc. The present

I nvention al so provides met hod of mapufacturing the el ectrq-acoustjc 20
transducers. The&g'tee@ém‘faalcmﬂﬁ PW“&PH’éYt‘@“M@@i‘HH’T%C by craising @oheating

t ransducer ;W th t abl e qual [ nd.hi gh_productivity., An el ect,0-acqQustic
t ransducer t%#?ﬁ@“g‘r eﬁw&eﬁ\/g}%ﬁ@e%ﬁér@ Sc_:vapg)ratg %ﬁlséc rdltg'd{l'\en ’&35 ally

wth a fraggngératiie. POt ibgabngukl (ddtnks&ie VieO
)-curing a rgS\P\@/e Iayg;neygémnggaonran%g%ﬂgr?@gn@% al ﬁagnetgéc!)sontge(? on
fraoe Jdetericnstel exthesive istrgngthd Bésidos| tig 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.
15 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
’ 20 transducers. The present invention aims to provide an -electro-acoustic

transducer with a stable quality and high productivity.

An electro-acoustic transducer of the present invention comprises:

a) a case molded integrally with a frame at the bottom;

b) a heat-curing and UV(ultra violet ray)-curing adhesive layer formed on

25  the frame;

c) a magnet bonded on the frame via the heat-curing and UV-curing
adhesive layer;

d) a diaphragm provided above the magnet; and

e) a resonance box 8 having a sound hole 9, bonded on the case 1.
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adhesive |l ayer; d) a diaphragm provi ded above the magnet; and e) a
resonance box 8 having a sound hole 9, bonded on the case 1. 30 3 The
heat - curi ng and UV-curing adhesive used in the above-confi gured

~el ectro-acoustic transducer is processedgwith, a process to be cured by a
W light irradiation, and a process to be cured by heat, after it is cured
by the UV irradiation. 5 Taking advantage of the property of the present
adhesive, the evaporating and scattering of the adhesive during the

heat - curi ng procddbs heatywuengnand UVitvarisgoadhesive nsaghét thanabbeeisonfiguredn a
frame within a short period of . tinme, which |eads to an inproved

product i vi €leciin-ageustic Hansducsh ivprosessed Withcousti ¢ transducers. 10 10

Anot h | ectro- ti d t . t invention conprises: a
angasgrrrgl Sgdr?ngg’ggéﬁgﬁ@o%t%ﬁ féﬂé{gﬁﬁﬁgﬁgﬁgmndﬂ) a rragne{mattached )
the f ia - ' ' I Fes s - [ §:0,: er

Pormod on the. cadPioE8s (b RRES bl LWHKETH i€ kufed by e 0F EadiBuon

above the Makiigt advdntalfe bf thd prepave-of ahe rprossht Sidhesive] ¢he egpdMtifiglrandg
resin layer is cured by a UWVirradi ation, before the heat-curing adhesive

i s cured. Seatterimgeofethe adhesive dpring dheheatecuingprogess is pacvwentéchg Therefare,
heat - curi ng adhesive that could occur .duyring a |ater heat-curjing process.
As a resul 8 magngafsaaibeckonded omadeame i mz*osqnthn%nw phtime, whishdeadsde and

t he manufacturin oductj.vity .S imroved. . BRI EF DESCR| PTlI OF THE

DA et A tipPSudtl SEAGELVED Yo 1, PRESHET of eldktrp-Snugic apheiotlsar | o

transducer in 25 accordance with a first exenplary enbodi nent of the
esent invention. FIG 2 is a cross sectional side view of a nodification

npl @oof the  Another electro-acoustic transducer of the present invention comprises:
a) a case molded integrally with a frame at the bottom;
b) a magnet attached on the frame via a heat-curing adhesive layer;
c¢) a UV-curing resin layer formed on the case containing the magnet; and
d) a diaphragm provided above the magnet.
16
In the above-described structure, the UV-curing resin layer is cured by a
UV irradiation, before the heat-curing adhesive is cured. 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

‘ 20 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
25  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.
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el ectro-acoustic transducer of FIG 1. FIG 3 is a cross sectional side

vi ew of '‘a conventional electro-acoustic transducer. 30 4 BEST MODE FOR
CARRYI NG QUT THE | NVENTI ON Exanpl es of preferred enbodi nents of the present
~invention are 5 described in the followng with reference to the draw ngs.
In the draw ngs, those conponents of the transducers of the present

I nvention 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. 0 10 MFirst Enbodiment FIG 1 is a cross sectional

side view &E%WQQFQ%%&RXIN Udl TEE BYVENHON ¢ t ransducer in

accordance with a first exenplary enbodi nrent of the present invention.
Referring to FIG 1, an adhesive 6a coated in the formof a 15 |ayer is a

heat-curing and ngwg%%fﬁ??%“aéﬁ tdboditchifs o gt pigisélé‘f-[ "in¥ertid ¢ &e

period of tinme as epoxy resin. 1n an romagneti c type

el ect r o5 ac dysdribedtihané foltewingf with eeferéride to/i®aeiwWmBS., B fHeAdMwdngs; those
integrally nolded with a caseé 1 at the bottom A nrmmgnet 5 is provided on

the franme 2ompaneimts dfdhe tmnsdungrsinfithd\presentrigventiashardng Ohé samé fenctions
heat - curi ng and WV-curing adhesive 6a is applied on at |east one of_ the

j oi ning f ad&dhese ipdaerqonkentonal deehnology At represanindabin they pame ingmsralsiQfed
Sbove. e OB A SRR S SEOSAT PR S S B B
1) The ”ageﬁﬁménEﬁmQﬁéﬁﬁﬂﬁ&& the frame 2. At this stage, the heat-curing
10
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
15 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
‘ 20 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:
25 1) The magnet S 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
30  further heated to be cured.



and WV-curing adhesive 6a is disposed in between the nmagnet 5 and the franme
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 30 further heated to be cured. 5 4) After curing
t he adhesive 6a, the diaphragm 7 is di sposed above the nagnet 5, and the
resonance case 8 is bonded on the case 1. Thus, the el ectro-acoustic
transducer of the first exenplary enbodiment is assenbled. 5 Next, the
reason why a hea#) Aftemgurimgl the/adhesive 6adtes diaphéagm 7 issdispbsad abdne the
adhesive, and why a W/ light irradiation is applied fromabove the case 1
before it i@%@ﬁéda%thﬁﬁﬁoﬂ%‘%ﬁé@ B%Eoll‘il\e%@%ﬁlq caspflysi cal property of the

adhesive 6a is uhscoys. \Wen the nmagnet 5 is acged on t fra 2. they
Attract each ot NS HisiCESaxphseif BaRkadtsr o o St Seapiiny SRbangNa) ng
on the vi ngégs%b%d'lo t he adhesive, through small gaps between the case 1
and t he magnet n a case N where the nagnet 5 is a nolded plastic

nmagnet, 5t her e ar dNextahks Jeon why dheat-thtilg anll UWiciRin@caihesive Galie usédeorof
nol di ng, and the adhesive sonetines oozes out also through the cracks and
voi ds to apheadhesive,handipphyr a JUVT light bfadistéonisyapplicd fideabole thasasd 1i s

exposed to, a UV radiatjon from above, the crept. out A 15 adhesive 6a |s
cured in t RefarE ks %wi)gymgw,s enibgd in detaibat %bygpa@rﬁpgﬂ%y OEélaﬁ) hesiyee,

t he adhesi Ha .stayin e en.the nef 5.,and,thg fr 2.1 eat -cured
b o mest 8 BSddhi e e ddatty B Blact SR e ke Sty i diCRictt o o
the crept ¥ SiGHIY ' i osed
C of - Fhe therpBhIHiAE pal, f e ARRESITL ufin Hindlin deBER BRI Mol P00
‘ | i gho | thaddladsive) thrblugh curattig g hetweenvlid sasedl ang fiteemagastafnor hi a oaseand

scattering of the adhesive 6a duri %t.he heat -curing process. Thus the
magnet 5 carhese the magpebdisiamelded iplasticamagretyther¢ areacrapks and vaisds within

it which 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
16  adhesive 6a is cured in the first step. Then, 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 crept 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
‘ 20 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

25  conducted to confirm the above statements.

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

30 electro-acoustic transducer samples using a conventional adhesive.



wi thout inviting a deterioration in the adhesive strength. Now in the
followi ng, results of experinents are described, which were 25 conducted
to'confirmthe above statenments. Experiment 1 (adhesive strength test) The
_experiment conpares the adhesive strengtlg of the el ectro-acoustic
transducer 'sanpl es using the adhesive in the first enbodi nent and that of
the 30 electro-acoustic transducer sanples using a conventional adhesive.
6 1. Manufacturing of sanples in accordance with the first enbodi nent. An
aer ophobi ¢ 1uv- cuManpfactuyingofadmplésia acenvmlapte with thediist enbedimentCo. Lt d.)
was used for the adh A 2. 5ng of above adhesive 6a was _app I|ed on a

sol dered reed i nédt figrSI Kﬁﬁlcdga"ﬁﬂfd% agrylc adhgsave GFNH-2d0% d.oskite hapany ane

2, on whic dhesi ve 6a ,had b.een applied, and then exposed to WV |ight
i rradi atio& oi?g()l ﬁf Theﬁ%'ﬁ V€4000 n . 2. Manufacturing of the

convent i onal sar‘r';‘;z,]L Qsééﬂgogmgeldﬂiﬁg t%aoev 1ea S é'fﬂ% ao,regdgﬂ\gmgggg

time) was used for t hesi ve ove adhesive

appl i eds on n@plded g¢aned2r eed i nsert- nol ded frarre 2. A magnet 5 was pl aced on
the frame 2, which had been applied with the 15 adhesive 6. M As descri bed
above, the sanpl ésmagmehé Wwias qilacedbonlithe ftame @, tamewhich lenadhesive Saraides

wer e manuf act ur ed I ng, adhesi ves of i ent fter the 5is
pl aced on %ﬁ%“ ﬁPHP{E ,2an 0 gRRosedrtad ﬁ t\mgélagam da @yanty; ﬁgaggﬁpl
inthefirapg%dlmnt while no WV light irradiation was applied on the
conventi ona | es

Manufacturing of the conventional samples.
. 10 A one-liquid type epoxy adhesive (short curing time) was used for the
adhesive.
A 2. 5mg 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
15 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
‘ 20  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

25  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

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



Prior to neasurenent with respect to the adhesive strength, respective
frames of the sanples in the first enbodi nent and those of conventi onal
sanples were placed on a 150C heating plate for 5 mn. The heating
.conditions remain 25 the sane for both gf the sanples. After the 150C
heati ng was finished, adhesive strength between the nagnet 5 and the frane
2 was neasured. The adhesive strength was neasured by pushing the magnet 5
from behind the bottomthrough a small hole provided in the frame 2, and a
f or ce whenmeSutihg thegdbesise styeagtht esmaines rthe sanfer foreb@thwefs theesampled, thehe

met hod of 7 nmeasuri.ng the adhesive strength remains the sanme for both of

t he sanpl e£1,r5tt%b°($1m%‘lt ag CORMENUQAAL t he conventional. Table 1 shows

results of the r nt, Wthr e to the adhgsive siragngth. 5 Table
B ectr o acoust NEDH: agats il GETES Sheas ety SAAStekBectle eChdhsaivsont
lacoustic fr@ﬁ@q{ycer sanpl es Adhesive strengthlOON - 130N9ON - 110N is so
From the above results, it has been confirned that the adhesive strength
with the el ectro-acoustic transducer Shibd ¢S in accordance with the first
enbodi ment—ef—the—present—irAyenttor—-s—hrot—afereor—ta—that—of —thesanphe
pi eces of |10 conventional ¢l E@@:Mgsiﬁa F‘i"éﬁ%ducerg"‘?‘ﬂ3 nahelgctro-
conventional epoxy resin Wwassagpes imgrabedimsit\le swaceusficirgnsducensamplapl| es
in the finstAdimsbai stremigth S| on a 400N 130Nher | eyel , as90dipartN w th fhat
of the sanples using a conventional epoxy resin. The higher adhesive

strength seens to have been brought about by
From the above results, it has been confirmed that the adhesive strength

. 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
10 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

15 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
20  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
25 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



15 the adhesive 6a that has been entirely staying, w thout being scattered,
‘in a gap between the nagnet 5 and the case 1 to be cured. Experinent 2
(simulation for nounting on a circuit board) The sanpl es of
el ectro-acoustic transducer manufacturedsgi n accordance 20 with the present
I nvention used in the above experinent 1 have been conpleted as the
finished transducer sanples by adding a diaphragm 7 and a resonance case 8
t hereon. The resonance case 8 is attached to the case 1 through an

ul t r asoni c appkantieng.Afterkthei algvet heatogn f@n$ iimg) bethnpf thepsampk ttensluaded
with a diaphragm7 and a resonance case 8 to be conpleted as the finished
t r ansducer WEEC AgA easusdnwith respectatopthe souink prrssvse, R he rempareddwish: n

ot mospher o SPE GBI e B0 Heatill “ToBId B ottt hekEs 250G Brture .

based on apfdgisediél, I Aftedthe Htladffenitht WasHifishé ) 1HE Ptdhhficd LRI IMIER
a eg of an gf 1&{9 he %

nmount ed on circult boar I's appliance. er t above heat i ng

for 5 ngn. didphirdgmaf7 e sefvved] hﬁﬂ&ﬁﬁ&ﬁﬁﬁhragﬁf& waSiinsprertuiL o Whether

respect to the sound pressure, to be conpared with those before the 260C

heati ng. Téldre wasshoySordign maateriak stitkinguonl the dsaphragmn?adndethenadhesivieer

t he measur enent s finished, the re onagrce cise 8 and the 5 di aphragm 7
AEEt

ver e renov&dengthdbatyeenithg, magnst 2 apdthe, dvagsalse measured withhoth Qfgs

StTengtn borbBfieidh. sh st ot Shsttei 8 o0 shRBa® PESS YR tor
of the samghpsp, The results of nmeasurement in adhesive strength are shown

Table 2. 10 Table 2 El ectro-acoustic transducer Conventi onal
‘ect reeacoustic sanples in enbodi nentTable 2nsducer sanpl es Adhesive

Va¥ U =l W}

ST g Y NN O Sl st T b | Comentonal SIS Seoutte |°
samples in embodiment 1 transducer samples
Adhesive strength 60N - 80N 5N - 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 superior to the
conventional samples with respect to all of the measurement items, such as

15 change in the sound pressure, the adhesive strength and sticking of foreign
‘ materials on the diaphragm 7. The foreign material sticking 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 temperature in the conventional samples

20 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 within
the magnet 5, and it is deposited on the diaphragm 7 from the above.

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

transducers in the first embodiment is that:



pressuresputtered on the di aphragm characteristic(decreased by 10db - 15db)
‘W As Table 2- shows, it has been confirned, after undergoing the 260C, 5
mn. heating, that the sanples in the first enbodi nrent are superior to the
conventional sanples with respect to all gof the neasurenent itenms, such as
15 change i'n 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 sanpl es has been confirnmed to be conponents
of the adhesi ve. Vherea magnehé isptaced dasxfrane®, pastuof the adhesive 8 ds pushadhat

t he conventional adhesive 6 cured at a relatiyely |low tenperature in the
convent i onQut QHHBSM € grpsand ﬁx@ Gracks and veids ﬂ%§§ cxpestssen the sukaqee, The

nder gocs. SRPGH EEhebRLR Rocutpfldn uhF AHSCMaEE £RCH UnCBel iRDBRMY enitihe 7re
evapor at ed o553 HRPEACkDEANIBId e 48RRA. DIHIEEH: LREERIBEhpRarlEhchPgease

1 as well cracks and voids existing wthi e magnet and

deposi tpd afe bloeked,adr &epdsifion’ Giethe A@hadioy on tRS di¥phédat MHidsbeeniavbiddde
adhesive 6a used in the Sanple el ectro-acoustic transducers in the first
embodi ment i s thas described abovagthet expossdppaation afnadhekivan@a 25 cpeedt inothet he

Z?Biiieéeoﬁ%thlgaé idhe ?ﬁéigﬁéi’{‘}%%hﬁﬁd%%@f@%‘ééagi a8 ‘é%rfp il %?ig%" e
Ceal ed. it Ris¥ehis i AhEVE Bom el 3o ARE R HE AACE hratapatLRy, 51
of the adhesi Gy, Qe hlifes Rl B3 Bufed 3F 2HIEH téiBette, whicHI9REHdr doRAV e,

e exposed portion of adhesive 6a Is cur inthe first place by the
ht 10r adortlicotonwentionabelebtrogrpastie) tranbducetsic KEha higly eérfiperatutbicuring

prevents the adhesive conmponents from sticking on the surface of diaphragm
7. So, theshamens the caringdine tecamimproveghprosiggtivity unethevpioduction n'cBEiS
allowed 10 fqr the cqnventional elegtrq-acoustic, transducers. The high
t enper at ur & jitgossible to manutacture the electro-acoustic transducers on an automatic
(mechanized) assembly line.
The electro-acoustic transducer in accordance with the first embodiment
15 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.
“ 20
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 embodiment is a modification of the
25 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

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



shortens the curing time to an inproved productivity in the production.
This nakes it possible to manufacture the el ectro-acoustic transducers on
an automatic (nmechani zed) assenbly line. The el ectro-acoustic transducer
.in accordance with the first enbodi nent 105 of the present invention, where
a heat-curing and UV-curing adhesive 6a is applied in between the nagnet 5
and the frane 2, provides a new device structure that is suitable to the
production at ja high manufacturing efficiency. At the sane tine, a new

met hod of ge@inifgbaogs iofghe frame 3 rmaagnet gr. ovAfier they magaeipd és placed on

I nvention. .,so 2Q Th ecand odingnt, FIG, 2 is a cross sectipnal, sijde
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I dentical to those in the conventional technology and to the first

enbodi nént ar e r heabent etedmp-actustjc thansdwoee is afsembietanfoitoved:s, and

description on which are omtted. Referring to FIG 2, a magnet 5 is placed
on a frame 2 vi aldThednagnetiSrig plasdamibsifiameB. Pidhisedege therads hertesi ve 6b
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and a resofmmge2case 8 is bonded on the case 1. 5 The above
ectro-acoustic transducer is assenbled as follows: 1) The nagnet 5 is
ced10n the fr 3)dhe UWtcuringsaditeaiye, 6a thus prowded it expused ng addVidighte 6b
di sposed in between t&g magnet and the frame 2. 2) The UV-curing adhesive
6c is providadiatipnand Vé:%.’@rﬂéheﬁlvﬁ 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

15 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.

’ 20 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

25  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

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



frame 2. 10 3) The UV-curing adhesive 6¢ thus provided is exposed to a W
‘light irradiation and UV-curing adhesive 6¢c is cured. 4) After the W
light irradiation, further heating is proceeded to make the heat-curing
-adhesive 6b cured. 5) After the adhesivel6b is cured, the diaphragm?7 is

di sposed above the 15 nmagnet 5, and the resonance case 8 is bonded on the
case 1. The el ectromagnetic type el ectro-acoustic transducers in the second
embodi ment have the above-described configuration, and are assenbl ed
accor di ng wapplisnceabove processes. N 20 The curing time can be made shorter
wi th the above structure. The electro-acoustic transducers in the second
enbodi nent can be manufactured on an automatic (mechani zed) assenbly I|ine,

like th ' ' [ In the ab d i ption, heat - i
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of a reflow 30 sql der .bath, which is used when npuniing a transducer on a
circuit bo&VePYRUQH and gap generatan of Qs asirashie wm&fagmew}w framgeand the
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can be suppressed; hence,



the influence therefromon the diaphragmis elimnated. Furthernore, the
«curing "is 10 tinme can be nmade shorter for an inproved productivity. 69 1.
An el ectro-acoustic transducer conprising: a case nolded integrally with a
franme at the bottom 5 a heat-curing andidM(ultra violet ray)-curing
adhesive layer formed on said frane; a magnet bonded on said frane via
said heat-curing and UV-curing adhesive layer; and is 10 N and d.

nounting, after said magnet is bonded on said frame, a di aphragm above
said magnet. 25 3. An el ectro-acoustiCIt AdnMdbicer conprising: a case nol ded
integrally with a frane at the bottom a nagnet nounted on said frame with
an adhesive, a UV-curing resin |ayer forned on said case having said magnet

nmounted thereon, and,30 a_diaphragmmprovi ded.above said magnet. a
di aphr agm pr ovi ddaATbIeer&acnshe fasdtcer ComREBE o " ranuf act ur i ng
el ectro-acousti cﬁtiagé\ﬁ{mggd gﬁg@irgggi@iiﬂpg f*a?ﬁ@@?th@fﬁott%m;form ng a |layer of a

heat - curi ng and curing adt on a frame integrally nolded at the
bottom pf a casea mw-odtiag%mww&xmmwweomaﬁwﬁiﬁg adResivd lasiea fophed loay er

of a heat-curing and UV-curing adhesive; b. irradiating W light to said

case, Wi thsaalifidlamagnet placed thereon, so that said heat-curing and

WV-curing adhes \éemiasgngturb%gdi:g (Enhesalpdorf;ain?é] v?z)f ps%?c? ci'leta(t)-cu;ilqg é{l\t/i lIiJ t](Eu;ring
adhesive layer; and

a diaphragm provided above said magnet.

‘ 10

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

15  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

‘ 20  heat-curing 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.

25 3. 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

30 a diaphragm provided above said magnet.



c. heating, after curing said heat-curing and UV-curing adhesive, said 20
heat-curing and UV-curing adhesive so that said magnet is bonded on said
frame; 13 4. The el ectro-acoustic transducer of claim3, wherein the

. adhesive bonding said nmagnet on said frggre is a heat-curing adhesive. 5 5.
A nmet hod of manufacturing el ectro-acoustic transducers conprising steps
of: a. formng a heat-curing adhesive |layer on a frane integrally nol ded at
the bottom of a case, and di sposing a magnet on said frame via said
heat-curing adhesive layer; 10 b. formng a UV-curing resin |ayer on said

case nmounted with said pmgnet thereon; c. irradiating U light tg said
case, after sai d¥uv-IQgr elegtiosagoystie teansdycer; gf (flaim b whereir ghe naghesiyvieq

UV-curing tesin is.cured.. d. heatin after said -cyring resin is cured,
the heat -capniGeitiagte: GusfaFiimes §hf ol s | Chonded on sai g
frame; and e. mounting, after said magnet is bonded on said frane, a

di aphragm above said nagnet. 00
5 5. A method of manufacturing electro-acoustic transducers comprising

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;

’ 10 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

15  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.



