| 10

- 15

20

- 25

1 DESCRI PTI ON LOUDSPEAKER, LOUDSPEAKER MODULE, AND
ELECTRONLC EQUI PMENT USI NG THE LOUDSPEAKER MODULE 5
TECNI CAL FI ELD The present invention relates to a

| oudspeaker and | oudspeaker nbdule for use in various
ki nds of audi o equi pnent and tel ecomunications

equi pnent, and to el ectronic equi pnent using this 10

| oudspeaker nodul e, such_as a portable tel ephone and
game nachi ne. BACKG?QJWJS@&D'EHQ%nH onal art is
described with reference to Fig. 15. Fig. 15 is a
sectional view of a conventional |oudspeaker. As shown
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of this franme 106, first diaphragm 107 is attached.
To this first diaphragm 107, voice coil 108 is

q@‘@@? : ' coil 108 is fitted in magnetic 20

gap F%H‘rrgg#elfqlgc circuit 104. Further, panel 109 is

conneet ; | r 1ok t b

panel 567 Epe LRRAADEr 1ALl 18 BICRpea kR 4 Joydspeaker
oddkt afdiedygber iRt igaSBage kiddacqst haahdy &ﬂﬁ?‘n@ént and
first diaphragm 107 and second di aphragm 110 to form
tledspeaificatichs dquip@lR i3, GAAVENEIRARINRI dqiipment using this
di scl osed in Japanese Patent Unexam ned Publication

Nauds2R@ket4R888]e,faaictenanpportdb SCL P IRM OEndHame machine.
| NVENTI ON 2 :

BACKGROUND ART
A conventional art is described with reference to Fig. 15. Fig.

15 1s a sectional view of a conventional loudspeaker. As shown in Fig.

15, magnet 101 is sandwiched between top plate 102 and yoke 103 to
“form inner magnet fype magnetic circuit 104. To yoke 103 in this
" magnetic circuit 104, frame 106 is connected. = To the periphery of this

frame 106, first -diaphragm 107 is attached. To this first diaphragm

107, iroice coil 108 is connected. Voice coil 108 is fitted in magnetic
gap 5 in magnetic circuit 104.
Further, panel 109 is connected to the periphery of frame 1086.

To this panel 109, substantially planar second diaphragm 110 is

attached. Hermetic space 111 acoustically couples first diaphragm

107 and second diaphragm 110 to form loudspeaker 113.
Such a conventional art is disclosed in Japanese Patent

Unexamined Publication No. 2003-179988, for example.

DISCLOSURE OF THE INVENTION
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Al oudspeaker includes: a frame coupled to a nmagnetic

circuit; a first diaphragmcoupled to the outer

peri phery of the frame; 5 a voice coil coupled to the
first diaphragmand partially 2fitted in a nmagnetic
gap in the magnetic circuit; a panel coupled to the
frame; a space surrounded by the panel having the
first  diaphragm coupled thereto; and 10 a second
diaphw%é%ﬂ@%ﬂﬁﬁ tQﬁhﬂ@@Sspace surrounded by the
panel , wherein the fr I s enbedded i.n a recess
fornmed in th raﬁﬁ%%??gggthéIpﬁgﬁﬁhﬁéné%%ﬁred to the

panel by fornj.ng ijn the panel a, fjt 5 rib that .has a
et of Sl Bt dhanirala ferdledsita Eit o doemange of the
gf the frame and | arger than the outside dianeter of
lﬁl%age of the first diaphragmand fitting the fit

ibinth L th | j led to th .

L 4 HiaRe 5 D5gRETGR, s L R g parsiany
esst | Lk ' | SCRI PTI ON OF

BETEI, R SR A By AR RS,

| oud k [ i ‘- I

ouiSpeaker I SOTEN S e ale e 2Ly,

sectional viewsatea duavdaRa_HC by NtRECYLANCh Ntk dhe first
25 exenplary enbodinment. Fig. 37is a sectional view of
didphdshe deeipled tdeeetddanee Wi th an  exenplary
enbodi ment .

a second diaphragm coupled to the space surrounded by

the panel,

wherein the frame is embedded in a recess formed in the
panel, or

the frame 1s coupled to the panel by forming in the panel a fit
rib that has a diameter smaller than the inside diameter of a flange of
the frame and larger than the outside diameter of an edge of the first
diaphragm and fitting the fit rib in the frame, or

| the panel is coupled to the second diaphragm ':'by a

combination having at least pressure sensitive adhesive.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a sectional view of a loudspeaker in accordance with an
exemplary embodiment of the present invention.

Fig. 2 is a sectional view of a loudspeaker in accordance with an

exemplary embodiment.

Fig. 3 is a sectional view of a loudspeaker in accordance with an

exemplary embodiment.

Fig. 4 is a sectional view of a loudspeaker module in accordance
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Fig. 4 is a sectional view of a | oudspeaker nodule in
accordance 3 wth an exenplary enbodinment. Fig. 5is

a sectional view of an essential part of electronic

equi pnent in accordance with a® exenplary enbodi nent.

Fig. 6 is a sectional view of a |oudspeaker in

accordance with an 5 exenplary enbodinment. Fig. 7 is

a sectional view of a_loudspeaker in accordance with

#ith arepkeBm)asnisehedimentig. 8 is a sectional view

of a |l oudspeaker in accqrdance with an exenplary .
enbodiignt > 1 Figpetionad X1aMcpf GHal exfediag) part” of electronic

L PHSRRRBHSh 4RS00 TR S5 S Bt

t . .

| oud ker. nmodul e. i i th . I .

crmaatiind RS et AESRER AR AL win an
i a rt.of electronic equi prent in

g%%gl?’&%%g%yﬁi“%%né%n%xenpl ary en‘b_odiqmsﬁt. Fig. 12 is a

secti gnal Il Qi A UIEReAKA 1WA BEARE SN G o i R 8 With an

exenplary enbodi ment. Fig. i'S a seéctronal” View of a

in accordance with an exenpl ary
bRUASPEAK Bn BIRMHA En.

ment. 20 Fig. 14 is a sectional view of an

essentpigl spAy 4 SRLtihae Wiow &f aQBHHQEngef in %Q:%B{*«ﬁéﬂié@ with an

W th an exenpl ary enbodi nent. Fig. IS a sectiona

Yk &Wphre eathyd@Emié®nal acoustic coupling type
| oudspeaker. 25 DETAI LED DESCRI PTI ON OF THE PREFERRED

EVMBODIRVENSS s Nawctibhal piewestt ailoudspeaket $n drRs6fdHLee with an
with reference to first to

- exemplary embodiment.

Fig. 10 is a sectional view of a loudspeaker module in

 accordance with an exemplary embodiment.

Iig. 11 is a sectional view of an essential part of electronic

- equipment in accordance with an exemplary embodiment.

Fig. 12 is a sectional view of a loudspeaker in accordance with

~an exemplary embodiment.

Fig. 13 1is a sectional view of a loudspeaker module in
accordance with an exemplary embodiment.

.Fig. 14 is a sectional view of an essential part of electronic
equipment in accordance with an exemplary embodiment.

Fig. 15 1s a sectional view of a conventional acoustic coupling

 type loudspeaker.

._DE_TAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Now, the present invention is described with reference to first to
fourth exemplary embodiments.

' Redu_cti_on in the thickness of a set incorporating a loudspeaker,
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"Furt her

fourth exenpl ary enbodi ments. Reduction in the

t hi ckness of a set incorporating a | oudspeaker, 4

i.e. electronic equiprment, such as a portable

t el ephone, is strongly requestted in the nmarket.

Thi ckness reduction of a | oudspeaker is essential to

reduce the thickness of such el ectronic equipnent.

However, the conventional | oudspeaker is of the

2Co RIEr LY %wmﬁgt 5stigheaspachosi@blpectalenbspeaker strongly
has two di aphragns, is.extremely difficult to
reguesbead; dng hlil%km@é”kehomhlﬁ n@ﬁ%vﬂi&ﬁﬂ‘}ﬁ“% Hed| gfhudwker is

BESSEEY| Bo - B S ahentRickmascorl S udh semiane ecipment.
O T R ﬁ@%&%@%@%ﬁ&?ﬁswouplmg
biGe E2Eahek RN IoPdip LG oS e Bp e abrancits s pxgremely
B cf fRlrulcE 48t tgi&é{lﬁ%ef-;&ﬁ? ﬁﬁ%r"lf?‘%’#ﬁnfa of BRide

to thenp@g,%%ﬁmﬁvémbﬁ.vgl@@r QR b Kb prdBlom gnd aims to

esent |nve

bR&vi d%cﬁﬁseﬂééllehtﬁqogﬁﬁ?bfl?@qogasﬂé5‘]&(5@ 280 dspBRKkELTRSSule, and

can be used as a preci sion gui dé when the frane

él%c%?dkﬂﬁcé(fﬁph@eﬁbﬁsﬁﬁg‘@he apddspt ok afoduldecr ease in
the strength of the panel. Alternatively, in the

presemcdoRiey | 1, ore | aEPectdigfeRBeORrbfenPlirS@Mion, there is
degree is ensured for a recess in a panel to inprove
proddetd xilbudspEyker swubtngedtisd gast atdtepeofps ajeectd NS panel
for guiding a frane in the panel, the projections can

tre atiskechsasO.8 mmh- (Plewi storctgeedellokddihée ariapl 40 Hehesed as a
present invention can elimnate air | eakage between
ghilpawdlenara fraené r asrecommelctieldustoertduer gsarady nthisi improving
in an

productivity.

Further, in the present invention, the dimension .of the recess in
the panel can be minimized. The recess can be used as a

high-precision guide when the frame is connected to the panel and

'minimize a decrease in the strength of the panel.

Aiternatively, in the present invention, a large dimension to
some degree 1s ensured -for. a recess 1n a panel to improve productivity.
By providing at least three projections for guiding a frame in the panel,
the projections can be used as a high-precision guide.

R Additionally, the present invention can eliminate air leakage
between the panel and the frame, and thus ensures hermeticity in an
acoustically-coupled hermetilc space and prevents vibrating noise.

o Further, the present invention can improve design flexibility.

Further, in the present invention, even when a display is

.disposed under a second diaphragm, the dis_p_lay is visible through a
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25 acoustical l y-coupl ed hernetic space and prevents

~vibrating noise. Further, the present invention can

i mprove design flexibility. Further, in the present

i nvention, even when a displaybis disposed under a

second di aphragm the display is visible through a 5
transparent film This can further reduce the

t hi ckness and size of a nodule or electronic )
beansirasotsimg (s qagudupatere dusrathenthésknesreapgnsize of a
flexibility thereof. According.to another aspﬁct of .

Weeek silestronnt iespipmeatte uping g his Jopdepeaker, and improve
l,oudspgaker..nodyl e structured so that the second
é?%ﬁﬁfgﬁﬁﬁ@@ﬂgﬁg“FSB speaker covers a front face of

ructure .t hi ckness

e g %O%‘ﬁiq%?@ﬁgﬁf%?ﬁ scf "?‘.q?? efgéa%éﬁggﬁ lPa’reﬁ‘}t%{H; there is
. Pepray

BrOEE:H imﬁ}lﬁ%%?g?%%r SRR Strleb il P3Pe dhad, (e second
SEIRIRAD 40 MBI I CHOPRRAK Aol B pRle @flplay. This

e present I nvention are

- -Ei!’lju%lffi?éscé’ﬂdréaﬁge %etgﬁ%c%rfe%%r UL S BFEPhe display and
Exenp

ary enbodi nents of t

 HRasioindy Bekehnak SliopkNni@haence (o the

acconpanyi ng draw ngs. FI RST EXEMPLARY EMBODI MENT

The f chﬁ;br@iﬁfg‘;Eb af YusfHadhBBatt b tHeSsFdRed invention, there is
hereinafter. Fig. 1 is a sectional view of a
pesiddpdakiectidhidcepliiganeat inthudim e ¥kembadgpeaker module and
enbodi nent of the present invention. As shown in Fig.

dn ompgnaeing hrR0 Thisastdwicthed chat veducd the pllatkndd? and size
and yoke 123 to forminner nagnhet type magnetic

ef tloaplectPanicTeyyipheedR3 in this magnetic circuit

124, frame 126 is connected. To the periphery of this

frame Exemplary embodiments of the present invention are described

"-h_ereinafter with reference to the accompanying drawings.

FIRST EXEMPLARY EMBODIMENT

- The first exemplary embodiment is described hereinafter. Fig.
1 is a sectional view of a loudspeaker in accordance with an exemplary
embodiment of the present invention. As shown in Fig. 1, magnet 121

is sandwiched between top plate 122 and yoke 123 to form inner

magnet type magnetic circuit 124. To yoke 123 in this magnetic

circuit 124, frame 126 is connected. To the periphery of this frame
126, the outer periphery of first diaphragm 127 is bonded. To this

first diaphragm 127, one end of voice coil 128 is connected. The other

end of voice coil 128 1s fitted in magnetic gap 125 in magnetic circuit

124.

Further, recess 129A is formed in panel 129. In this recess

129A, frame 126 is embedded. Coupling substantially planar second
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126, the outer periphery of first diaphragm 127 is
bonded. To this first diaphragm 127, one end of voice
coil 128 is.connected. The other 25 end of voice coi
128 is fitted in magnetic gap @25 in nmagnetic circuit
124. Further, recess 129A is formed in panel 129. In
this recess 129A franme 126 is enbedded. Coupli ng
substantiallé pl anar second 6 diaphragm 130 to this

garehragm §BY tethin panghalcdd via hewunsticcspase 1ddupresstically
Fotalose A Habhars (1L Seihdespan Sbigeructal o form
[GebamBinT10n " educe the thi cknass of - an acousti ¢

e R 5, BRSPS ot LA M e 120 ana
S B 2 R S ISR SRR B Whckness of
FRCAARSEI POt pE R ne R PeRRPr 2B 7S Minh Bt Remsg

step oridtChdlly Shol SRR Dol lenl MBSt H PoConfured for

g%%@_l 1929 - urdhe b8Py G¥RoR& ncHSi89n 86 céugé‘af{%e‘ﬂé‘?ﬁlfiﬂe Thus,

Is connected to panel 129, and thus
PrQJUCh i el cdcyddth AGRYSEIsEicGUHN bBDHitMPSed Oudspeaker
is.inmproved. 15 Additionally, in the present
i nventfpitheie¢hss ihFBAtich fior éRdctiire Paethal% StedSof recess
to conformto the outer peripheral shape of frane 126.
TPBA si pucielrlT an atl kiagt 26 3t en di fandiiensteluct@eess step of at
129A in panel 129. The recess can be used as a
hiagh-(pBevnsinenguirdé fohercésalBIA2H panet dBBectBlie tsbep can be
panel 129 and m nim ze a decrease in the strength of

- @oepaeh gugle when frame 126 is connected to panel 129, and thus

the productivity of an acoustic coupling type loudspeaker is improved.

Additionally, in the present invention, recess 129A is formed in
pa.nel. 129 so as to conform to the outer peripheral shape of frame 126.
This structure can minimize the dimension of recess 129A in panel 129.
The recess can be used as a high-precision guide when frame 126 is
connected to panel 129 and minimize a decrease in the strength of
panel 129. |

This invention is structured so that first diaphragm 127 is.

- smaller than second diaphragm 130. Further, in this exemplary

embodiment, first diaphragm 127 is provided within the range of
second diaphragm 130 from the planar viewpoint. This structure can

further reduce the size and thickness of the loudspeaker and improve

design flexibility thereof even when large second diaphragm 130 is

used.

Additionally, in the present invention, second diaphragm 130 is
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This invention is structured so that first diaphragm
127 is smaller than second di aphragm 130. Further, in
this exenplary enbodinment, first diaphragm 127 is
provided within the range of %econd di aphragm 130
fromthe planar viewpoint. This structure can 25
further reduce the size and thickness of the

| oudspeaker and inprove design flexibility thereof
aade gtg

Wi eph el hkesBiegvip adeaphribgm Moth $higsdgucture, designing
Additionally, in the present invention, second )
BPPINEATS 138INE the spaee orndpBethis; ﬁb%?'iﬁ%%é?@ﬁ@parent film
film g%th this structarse, desi nipga% copponent s usi ngh
?‘H@“@fp‘ ® CORMRODGMSS UBHEEIthe REARSRATSA ‘fq_ fhseen through
BhL " MOTRRCERE R 5! bl SIRDRAE e, Wb o oy
SBFRRRERLE, ) DBrRAR0Er Y iEhe bl Sy BRELAET AN This
ShAHELHE 20N HEL e R dHE el AR L 0L GNP AR T6upeater,

oudspea nprove

B35 R ERoST TRABPUE, cheHAT SFPANS L 3R, 86 xpe sccond

QfgmHBd ransparent material. Wth this structure,
usi'ng second di aphragm 130 made of the sheet-1ike
transgaifhlerf i {n cel JesLaN NThEHMORENS SneSIPY tif€made of
space under this transparent panel 129 allows the
fompaehs tideridll anFdy ¢his paPettulrdd Widnpesseaid diaphragm
through the panel. For this reason, the conponents
ta0 rhedargfairtgedheet-likel yrahepiazent dilny akbd debigning components
effectively using the vertical direction. This

- ssmgt the eapacéuntridyr theductramisearbnck pesselank2%i ablows the

of the | oudspeaker, and inprove design flexibility
tdmpeoknéy emdear traaspeeent paarejel Ztohe sHeaphhagrgll 8he panel.

and _panel 129. : i
For this reason, the components can be arranged not only horizontally

but effectively using the vertical direction. This structure can further

reduce the thickness and size of the loudspeaker, and improve design

flexibility thereof even in the use of large second diaphragm 130 and

panel 129.

SECOND EXEMPLARY EMBODIMENTS
The second exem.plary embodiments are described hereinafter.

Figs. 2 and 3 are sectional views of loudspeakers in accordance

 with exemplary embodiments of the present invention. With

reference to Fig. 2, what is different from the first exemplary
embodiment is that recess 129A in panel 129 has at least three
projections 129B for guiding a frame.

With this structure, a large dimension to some degree is

ensured for recess 128A in panel 129 to improve productivity. By
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enbodi nents are descri bed hereinafter. Figs. 2 and 3

are sectional views of |oudspeakers in accordance

wi th exenpl ary enbodi nents of 8he present invention.

Wth reference to Fig. 2, what is different fromthe

first exenplary 25 enbodinent is that recess 129A in

panel 129 has at |east three projections 129B for ]
gurvidigeaat feart. thaeenprelestionsytLvBelor gigigs a frame in panel
dinension to sone deqgree i ensured for recess, 129A
i189p&ﬁ@|prmtm$ AR R UBE S AfcR iV BhipTemysign SuilA-di ng

panel Pasior, A8 Oy B B Gahbddralent Aavantion 18 sirtctured

5 et Silipents G PealindleparboTS2o AEP Rthal veiese 1294 in

Banet "T2sBo P Wir SEPPULE I PRERERcRY gthentve or sealing
. . i nad .

HELRRLP, S AR A 953 A PGB, T g e 126

50 1s Ulhis Q80T REFRRIACT h¥y t?ﬁ&l’lsﬁhca}i%yu tically-coupled

“Coupled hermetic space 131 and prevents vibrating

RekSRti Spded €84 dnd Lhevanal Ve ANt isabi 11ty of

acoustic coupling type 10 |oudspeaker 140 can be

i mproved s AddRD EREMRARY ENBQAIMINTitTher &b ustic coupling type
exenpl ary embodi ment” i's described hereinafter. Fi g. 4
Joudspeedddrongd cxhee phpadvegsential part of a

| oudspeaker 15 nodule in accordance with an exenpl ary

- enbodi ment of the present invention. Fig. 4 shows a

| oudspeaker nodul e structured of at |east display 141
TEH R D EXFAMREARYEMBOTHMENTdspeaker nodul e 150,

second _
The third exemplary embodiment is described hereinafter.

'Fig. 4 18 a sectional view of an essential part of a loudspeaker

module in accordance with an exemplary embodiment of the present

invention.

Fig. 4 shows a loudspeaker module structured of at least display

141 and loudspeaker 140. In this loudspeak_er module 150, second

20

25

| diaphragm 130 of the loudspeaker is disposed in front of display 141 to

cover display 141.

| At.this time, sécond diaphragm 130 is made of a transparent
film sheet. Panel 129 is also made of transparent material. With
this structure, providing display 141 in the space under -. the
transparent film sheet to modularize these components allows

components under the transparent film to be seen through the film.

_.This structure can reduce the thickness of an acoustic coupling type

loudspeaker module. Further, modularizing in this manner can

~ reduce the steps in production of sets and achieve streamlining in the
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di aphragm 130 of the | oudspeaker is disposed in front
of display 141 to 20 cover display 141. At this tine,
second di aphragm 130 is made of a transparent film
sheet. Panel 129 is also made ®f transparent nmaterial.
Wth this structure, providing display 141 in the
space under , the transparent filmsheet to
nodul ari ze these_ conponents all ows 25 conponents under
shege phnepbs diftrihnipne thus yeduncing shgleoshe film

This structure can reduce the thickness of an acoustic
coupl i NgWi ménOﬁB&@slé@ak@ﬁplmal}ﬁé. C%rsh%éﬁposed divectly under

dularizing in this nner can reduce the steps in
5R8 G BEATGITERtS L aﬁgg%fehﬁéve%qor‘@nﬁmhr@am g, gor under
t age ofﬁ%arts]qggéribu ion,.thys reduci.ng the cost.
ﬁm,ﬁ,smre Rl kg, o Shosy i Phis s P sposed
directly under the transparent filmsheet, i.e.
second di aphragm 130, or under transparent panel 129,

- B REPS AR PR OB IPERT EXENPLARY

o R A R b Ve,

incorpgiating § LOMdSRARKALWTRAULR bEsAHGAT PMGE ot 4 Nportable

an 10 exenplary enbodi nent of the present i'nvention.

- tdlgphens oW rporialigeat RhARPRAR e} ShoBll ' GUEEEh 1A ance with an

| oudspeaker nodul e 150 having at |east display 141

- aREmipdaEks paehaRTimleds oftke fgegé@t iovedbh. 142. Fig. 5

shows portabl e tel ephone 151 structured of | oudspeaker

15 nodtike 518Rodssportddei telepRohbi 151 eteaptwred of loudspeaker
enbodi nent. The essential part of the portable

teidehohB0i hastngicaturledsbydiephdy ni4ly and loudspeaker 140, and
operation part 142.

Fig. 5 shows portable telephone 151 structured of loudspeaker
module 150 described in the third exemplary embodiment. The
essential part of the portable telephone is structured by combining
'lou.dspeaker module 150 with case 152, and connecting operation part

142 beside loudspeaker module 150.

With this structure, providing display 141 in the space under

this sheet-like transparent film, i.e. second diaphragm 130, and the

transparent panel and providing operation part 142 beside these
components can reduce the thickness and size of portable telephone
151 and improve design flexibility thereof. |

In this exemplary embodiment, application in a portable
telephone is described. However, the applications are not limited to

this exemplary embodiment. The loudspeaker module can be used in

portable audio and visual equipment, -and further find wide

application in electronic equipment, such as a charger for the portable
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| oudspeaker nodul e 150 with case 152, and connecti ng
operation part 142 beside | oudspeaker nodul e 150.
Wth this structure, providing display 141 in the
space under 20 this sheet-likKe® transparent film i.e.
second di aphragm 130, and the transparent panel and
provi di ng operation part 142 beside these conponents
can reduce the thickness and size of portable
padépnadevisied emupmgitlove design flexibility thereof.
In this exenplary enbodi nent, application in a
portable 25 tel ephone is described. However, the
applications are not limted to _this, exenplary .
ebodi NEFb. @r%%*sb@&ﬁ%ﬁ%bﬁjri@S%raheﬁewa@éaef%rence to fifth
ortapl e audi.o and vi sual equi pnent, and further find
den ﬁﬁﬁpﬂg@Fgﬁ”PﬁoéPBEPﬁﬁnic equi pment, such, as a

audi o

charg for the portable, 10 ngd visual . i
cau o CorrdhBRA" B By otothe Sistia gaypling type
' refe of -9 I to,tenth ex | ar

DhBdiie b0 Bib e At i B PEBAE e Riabe; o oqupling the
, ouRh] i ncluding . , _

AEEd EnE D USRS ] REOHRLAIh A, ABRMAITR Y Beoustic
h h . | eristi . o

g%@%gc%yg%ug?ﬁ ty%% I ouldzgéea %5&%%(?1 Eie( gﬂgﬁrlendg bsilufﬁcmnt

RBSMe Gt th fthel 18dim e ABTIPRIck A divddh the tReY ARl Iera3RRE e

between the two di aphragns. 10 However, variations in

the preeweveR VAriRdidos i@RleVgFdcatioanss ipartd 2HECY¥4@Ations in

may inhibit sufficient herneticity in a hernetic space

pred u@aos enayrirlabkiagaffitienthermasieityain 4 é@kagaic space and

inhibits sufficient herneticity in a hernmetic space,

tdhuse pori Ngakageobl ém dhis ded®r,i aiat lowkagousthibits sufficient

coupling between two di aphragns and acoustic 15

- bewnaticersi stihcsa hermetic space, thus posing a problem of
deteriorating acoustic coupling between two diaphragms and acoustic

characteristics.

The present'invention addresses this problem and aims to

provide an excellent loudspeaker capable of ensuring sufficient

“hermeticity in its hermetic space to achieve excellent acoustic

characteristics.

In the present invention, the effect of a fit rib in a complicated

- shape prevents air leakage, improves hermeticity, and ensures

sufficient hermeticity in a hermetic space having two diaphragms.

- Thus, a loudspeaker having excellent acoustic characteristics can be

achieved.
Alternatively, in the present invention, pressure sensitive
adhesive or adhesive can fill the gap between a panel and a frame and

further improve hermeticity. Further, air leakage can be eliminated

| and vibrating noise can be prevented.
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| gf&gfggﬁn&n&éf R9sd gk

The present invention addresses this problemand ains
to provide an excellent |oudspeaker capabl e of
ensuring sufficient hermeticity in its hernetic space
to achi eve excellent acoustic llcharacteristics. 20 In
the present invention, the effect of a fit rib in a
conplicated shape prevents air |eakage, inproves
hermeticity, and ensures sufchient_hernEticitY in a
her netAléespadaehavitnthe wgedpapApagntion, Uousplegely filling a gap
| oudspeaker having excel |l ent acoustic characteristics )
tarthse conawebivag faces Aateraea ia/dryme gndha pagednwith sealing
i nvention, pressure sensitive _adhesive ar adhesive
agAnt chP qlhminafe pix g6, ML PTERENES VIRt 1% qro1se.

rove herneticit Furt her, air

furth [ . | eakage can .
be el | i REEEE Lt A O P Bt FWERDGE Feshidseths 2 e and size
ternativel in the present invention, conmpletely . .
o} el id Pehernahion HyGAGNE o STeradhin ERERESTI upine this

nd; a nel w,t.h | i . agant ..C. el mnate air
bk g R OFpielt s itk gh o csent
i nventg n :furgher e -hi.ck iZeq: .
of thg‘lﬂgal%g’pe%ketrﬂ?ear%regg#gdbllfl&]e&é%lggr e‘cg:fe?lgn?v(r:h%ns £ dls%lay 18
SBAK ' iflesi¥8ugh

. ity thereof. u%tyﬁer, 1 %hteh?%grléégg%%%ﬁgsﬂ Bugh the
TR BMEN YNEE QulreRilRY diud BROTRICIMNAR aRd size of a
second di aphragm the display is visible through the e
o paseRledtirbfic Baugpadmtl Usherthieduadspbeker, and improve
thi ckness and size of a 10 nodule or electronic
éesiicpnAekibiditpg Heltesf,| oudspeaker, and inprove design
flexibility thereof. Further, in the present

i nventfhutheeyvdn when paredeapl ayvarstiod] sposedwiiedera adisplay is
panel, the display is visible through a second
dispolsedgmntede aofpanelns pbe edisflaymiansidibée t tharsizdy emt second

- panel. This

diaphragm made of transparent film and the transparent panel. This
éan further reduce the thickness and size of a module or electronic

equipment using this loudspeaker, and improve design flexibility

~ thereof.

Further, electronic equipment of the present invention has the

loudspeaker module and an operation part. This structure can reduce

- the thickness and size of the electronic equipment.

FIFTH EXEMPLARY EMBODIMENT

The fifth exemplary embodiment is described hereinafter.

Fig. 6 is a sectional view of a loudspeaker in accordance with an
exemplary embodiment of the present invention.

As shown in Fig. 6, magnet 221 is sandwiched between top plate

222 and yoke 223 to form inner magnet type magnetic circuit 224. To

'yoke_ 223 in this magnetic circuit 224, frame 226 is connected. “To the
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15 can further reduce the thickness and size of a

nodul e or electronic equipnment using this

| oudspeaker, and inprove design flexibility thereof.
Further, electronic equipnment ¥ the present invention

has the | oudspeaker nodul e and an operation part.

This structure can reduce 20 the thickness and size

of the electronic equipnent. FlIFTH EXEMPLARY

ERBaHameNTE tﬂn@ fwameh 28ﬁeﬁbpweémw1ﬁ@w of firgbgldapheggm 227
herei nafter. 6 is a sectional view of a

F?rbd:u%w@&d erT}i; rfhaﬁc%ﬁfaﬁé%pwfll%maﬁ 25)@@?*1 afyvoice coil 28 is

enbodi ment resent inve As_.shown in Fig

6O HE : FB ﬁ@EﬁﬂV&e &H195 ‘f%@%ﬁ& 1bYe @W%ﬁ%ﬁ gap 25

oke %23 tg form er magnet etype rragﬁfe?] cC circuit

%@pagzae 1§6‘R1é0t§33‘i$41 this magnet i ChCI rcwft ﬁ24 fframe

226 I

26, 1 %&Ewé%fwbéﬂéﬁyf %Fﬂf oo eé%f L8 At EE 50 as to
2

BV, gnid Sl AR HE T30 oRgLeP! Y ohSohapea

iliel £80A1E fTRGNCLDG 9 @ JB5eot gggggmet bt ik Wil 284 of edge

ring-s aped or ne

QQQASQf &% st Qhaﬁﬁi‘&%ﬁl gbametey; SRl ligroddans tﬁ‘ﬁeﬂnﬁi gleame 226

di aneter of ring-shaped flange 226A of frane 226 and

F OB gd fafehbe tREbSkeigh . di aTBL@r %ugﬁa% Zd/Aadftially planar
first diaphragm 227. This fit rib 229A is fitted in

k@Rl 28 pHranengdgeBnthiheyalt R29Thean, Heeudtifgspace 231

substantially planar 10 second di aphragm 230 to this

pamnedti2Zy \doaphes fiaisk aliapacagd 227ag0d Heicoall! §iapdinages 230 to
first diaphragm 227 and second di aphragm 230 to form

fomddpedkeeaRei024W th this structure, the effect of

fit rib 229A in the conplicated

With this structure, the effect of fit rib 229A in the complicated

shape can prevent air leakage, improve hermeticity, and ensure

sufficient hermeticity in hermetic space 231 having two diaphragms.

Thus, a loudspeaker having excellent acoustic characteristics can be

achieved.
Further, in comparison with the conventional art, because this

embodiment hés a ring-shaped recess in panél 229, the wall of panel

229 formed by this recess can be reinforced by the fit with flange 226A

of frame 226. Thus, fit in the more complicated shape can be formed.
This fit can prevent air leakage, and further improve hermeticity also

in this recess in panel 229, This structure is useful to improve the

acoustic characteristics of the loudspeaker.

This invention is structured so that first diaphragm 227 is

~smaller than second diaphragm 230. Further, in this exemplary

embodiment, first diaphragm 227 is provided within the range of

second diaphragm 230 from the planar viewpoint. This structure can
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shape can prevent air |eakage, inprove herneticity,
and ensure 15 sufficient herneticity in hernetic
space 231 having two di aphragnms. Thus, a | oudspeaker
havi ng excel | ent acoustic charl@cteristics can be

achi eved. Further, in conparison with the conventiona
art, because this enbodinent has a ring-shaped recess

~in panel 229, the wall of panel 20 229 faorned by this

ferides retiqsetheisize aged thicknnsst of the taufpapgkeDagd improve
of fra 226.. Thuys, fit in the nore conplicated shape )
dgpigde Hagpplaty © r@Ofi&ve@aﬁvlp%\ﬂ@ﬁgeasecq%ﬁ@a@a ragm 230 is
further inprove herneticity also in this recess in

MaRE! 229. This structure is useful to inprove the

acoust t he | oudspeaker,. .25 This

invertﬂ‘ﬁwhgg’r ﬁﬁ%ﬁ%&%gﬁﬁ (R IEGIL, S&F%ﬂ;&w%rzaﬁ%m is

i 230...F , i ..
B ok e BT et PR BSE stkleble) figpiening
#%ﬁ?@e%ﬁqgm%.%ﬂ%e.ﬁ%i%%??g‘& 30 Bh AT e O R parent film
RUUAE S o81 76 A0 LALkNERSHAM EDALAUARRCAKEE AN through
I mpr ove esign exi bilTity thereof even en [arge

sRE NG, di FRhr Aol 230:drS tHS@Am ({‘Hsérﬁgr cahbd ?ﬁcrgﬁ§§&nﬁot only

invention, second di aphragm 23 5 made o
nbeRbnkAKS (B@NSBAMRPvely | MsiNbt RHehi SeiédCt #Rction.  This
desi gning conponents using the space under the

stiertulé kant iatbhpaneduchith® tibkkawss el sRRPEONEHY Soudspeaker,
under the transparent filmto be seen through the

fhdnmm pesvd diesigedbaibilitye thonguhends inathdeaisar sAhgesk second
not only horizontally but effectively using the :
deaphegimdd3tetion. This 10 structure can further

reduce the thickness and size of the |oudspeaker, and

i mpr ovardbsignixf | tlxe bpresant herweaftienenpanel hg29seas ofmade of
| ar ge second

transparent material. With this structure, using second diaphragm
made of the sheet-like transparent film and designing components

using the space under transparent panel 229 allows the components

under transparent panel 229 to be seen therethrough. For this

reason, the components can be arranged not only horizontally but
effectively using the vertical direction. This structure can further

reduce the thickness and size of the loudspeaker, and improve design

flexibility thereof even in the use of large second diaphragm 230 and

panel 229,

SIXTH EXEMPLARY EMBODIMENT
The sixth exemplary embodiment is described hereafter.

Fig. 7 is a sectional view of a loudspeaker in accordance with an

exemplary embodiment of the present invention. With reference to

Fig. 7, what is different from the fifth exemplary embodiment is that
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di aphragm 230. Further, in the present invention,

panel 229 is made of transparent material. Wth this
structure, using second diaphragm 15 nade of the

sheet-1i ke transparent film ard desi gni ng conponents

usi ng the space under transparent panel 229 allows the
conponents under transparent panel 229 to be seen

t heret hrough.. For this _reason, the conmponents can be

BE¢ Si1GeEd mmmey adheviaet 235 But adhgarei yel @p@émdg to the

the vertic diirection.. Thi,s structure can further
F%ﬁ%@l?ﬂe?aqﬁ Detmeetafid 31y S2IAL b RaRRts peak end 5?1%1’119 226.

Wi otiSecmr 3%%52%%%5%%%%?5\‘8%%& iS5y baiAcpn adhesive can
2
AL becrrBoReHaFea vencl 2oy 350 drdGoPePolnfl bidheg mprove

g Iou }éﬁ?k in accordance with an exenplary

fhodi of the present invention. Wth reference to
Fig. 7, what is different fromthe fifth exenplary
errbodi ment is that 14 pressure sensitive adhesive 232

T B L o Wih thie

St r UCTTH £ 5o P& £FIS Bk EnAASY telrﬂso&ﬂﬁ@ﬁt V€ 423&riBk dq?&%%ﬂfy@r

can fill the gap between panel 229 and frane 226 and
furthew NEI BPIs0¥ e chioR@l FBewCh ¥ - 10§E¥ ke EXFMAeOfYance with an
EMBCODI MENT The seventh exenplary enbodi nent is

desaplied digbedihent dfl ghe Spreschtsatidwiigh. ViRiOkeforence to
| oudspeaker in accordance wth an 10 exenpl ary

Fitho8lj mardt of differqtesent thw éifth exepldryr eidbodineritois that
Fig. 8 what is different fromthe fifth exenplary

priedireerderisstiveatadhesive 234 or adhesive is applied to the

connection face between frame 226 and panel 229. With this

structure, pressure sensitive adhesive 234 or adhesive can fill the gap

between panel 229 and frame 226 and further improve hermeticity.

EIGHTH EXEMPLARY EMBODIMENT
| The eighth exemplary embodiment is described hereafter.
Fig. 9 is a sectional view of a loudspeaker in accordance with an
exemplary embodiment of the present invention. With reference to

Fig. 9, what is different from the fifth exemplary embodiment is that

adhesive or sealing agent 233 is applied to the connection face between

frame 226 and panel 229. With this structure, completely filling the
gap between frame 226 and panel 229 with the adhesive or sealing
agent 233 can eliminate air leakage and prevent vibrating noise.

The adhesive or sealing agent 233 used in the present invention
is described. Generally suitable adhesive is those based on rubber,

acrylic, or polyurethane in which a large solid content remains after
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~conposition ratio

pressure sensitive adhesive 234 or adhesive is applied

to the connection face between frane 226 and pane

229. Wth this structure, pressure sensitive adhesive

234 or adhesive can fill the g&p 15 between panel 229

and frame 226 and further inprove hernmeticity. ElIGHTH
EXEMPLARY EMBODI MENT The ei ghth exenpl ary enbodi nent

i s described hereafter 9 is a sectional view of

th¢ aullyseukds driedcrd daweg vie-hthose of theypleahgving a small
embodi nent of thefpresent invention. Wth reference to . )
Fgrogitigharatiy diff flaberinst redvent fiThes ebserepl ofr yadhesive is
enpodi ment is that adhesive or sealing agent 233 is
QE%PUEB to the connectlon face between frane 226 and

panel

th th strycture, conpl.etel,; lin h
gap pF Rty et 1%@@9@2@ bhese Ve d@nobniel rubber
or ) ent 233 can elimnate air |eakage and
Bt eizﬁﬁ l?f%bﬂ?ﬁ?ﬁ Pfioi se. The adhesive or sealing agent
233 used in the present invention is described.

‘Cenerally suitable adhesive is those based on rubber,

h | lid
RANTHEXEMPTARSEMBDDIMENGD 2 18792 82118 and
Cur edye ﬁinﬁlb8§gng$lag?%rﬁu8&uﬂé t 79 d@s;sﬂﬂBIeH herem?fter.

l'uting so vent type o

adhesipie 19 iLhf &&hiottl ﬁ%‘%b@'a{ﬁ/ e%k'éﬁﬁﬁh%a%%%ﬂ é‘%udspeaker
agent i S those based on butyl rubber or of

BRiduTB! in taBErd M T Wlﬁ%%ﬁﬁ@'e@ﬂﬁfﬂ?@nﬂoﬁt the 6)resent

exenpl ary enbodi nent is described hereinafter. Fig.
iBventieel i onal view of an essential part of a
| oudspeaker 10 nodul e in accordance with an exenplary
enbodilignt 10f shéwspredentspéakentimodule structured of at least
display 241 and loudspeaker 240. In this loudspeaker module 250,
second diaphragm 230 of the loudspeaker is disposed in front of
display 241 to cover display 241.

Second diaphragm 230 is made of a transparent' film sheet.
Panel 229 is also made of transparent material. With this structure,
providing display 241 in the space under the transparent film sheet to

modularize these components allows components ‘under the

transparent film to be seen through the film. This structure can

‘reduce the size and thickness of an acoustic coupling type loudspeaker

module and improve design flexibility thereof. Further, modularizing
in this manner can reduce the steps in production of sets and achieve
streamlining in the stage of parts distribution, thus reducing the cost.
Now, in module 250, display 241 can be disposed directly under
the transparent film sheet, i.e. second diaphragm 230, or wunder

transparent panel 229, as shown in this example.
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Fig. 10 shows a | oudspeaker nodul e structured of at

| east display 241 and | oudspeaker 240. In this

| oudspeaker nodul e 250, second di aphragm 230 of the

| oudspeaker is disposed in fras of 15 display 241 to

cover display 241. Second di aphragm 230 is made of a

transparent filmsheet. Panel 229 is al so made of

transparent material. Wth this structure, providing
%/EQQEMRLAMEM&)DﬁW Nithe transparent film

sheet to nodul arize these conponents all ows

conporigf §enﬂh6§mn4érwmba@agpanéh$ dﬁﬁ?ﬁbﬁé hpregpafter.

t hrou the film Thl tructure can redu e the size

and t Bi*8knkkdsot saet ¥igW e psm fg§Se PP |B%*s;93a?<el?ortable

her eof

d d d I ilit
klep erl%nwl?a a?%vttflrlﬁgs'ﬁw‘{sw% el b Sidanpe with an
PLEBRLA Ly DER iR of? 3@?. %3??%% ﬁﬁ%&tﬁ%ﬁﬁ' D B shows

PEREIAR ﬁ‘%%??f%ﬂ%'&fuc R D F%ng‘i%ee?% having

b oot Bl e g%éﬁgﬁp?f‘ey?%w ?%@%%@R}E’EW%Z

ENBO@%E'\E IHSWtSeBBPta@i@nﬁll KoRBDOSH @%%cﬂﬂe@%@rlbgﬁgpeaker

hereindfter. Fig. 11|sas tional view of

foenki @sopaldsceibeal PRI tald efiffie! & ??af;ﬂcé’ﬁcmfﬁiﬂéiﬂ: The
a | oudspeaker nodule in accordance wth an

SxRMmE A YaetbeditABNpofatlbetdlepheAt iNkeRidtRIredFbg. cddhbining
shows portabl e tel ephone 251 structured of | oudspeaker

Todigpe aka9 Madiulg 254 whiehsiasdi 3P2 aynd4ddbmietting operation part

| oudspeaker 240, and operation part 242. Fig. 11 shows
P42 tladdidet huelipendke25i tulacRii0ed Withl ohis pémketrure, providing
nodul e 250 described in the fifth exenplary
didpdaly N4l .inThke s serddrathizasheet-likkee tpanspitrent film, i.e.
tel ephone is structured by conbining
second diaphragm 230, and the transparent panel and providing
operation part 242 beside these components can reduce the size and
thickness of portable telephone 251 and improve design flexibility
thereof. |

 In this exemplary embodiment, application in a portable
telephone 1is described. However, the applications are not limited to

this exemplary embodiment. The loudspeaker module can be used in

portable audio and visual equipment, and further wide application in

electronic equipment, such as a charger for the portable audio and

visual equipment.

Next, the present invention is described with reference to

eleventh to thirteenth exemplary embodiments.

The conventional loudspeaker is of the acoustic coupling type

including two diaphragms and a hermetic space'fo_r coupling the
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| oudspeaker nodul e 250 with case 252, and connecti ng
operation part 242 beside | oudspeaker nodul e 250.

Wth this structure, providing display 241 in the

space under this sheet-like triansparent film i.e.

second di aphragm 230, and the transparent panel and

provi ding 15 operation part 242 beside these

conmponents can reduce the size and. thickness of

gerphnsmsel dororedons 1thmddomsty ehasacipristiexiddi thisyacoustic
thereof. In this exenplary enbodi ment pplicatiaon in
sopphpgptwwe tlepéﬁﬁ@fh]ée# slléﬂe%n. lb%denw\ﬁévgy enyjpring sufficient

“applications are nat limte 20 this ex
g‘ﬁ‘ﬁ’é]&i tHahY mﬂf’éfm%ﬂassé’éi&ﬁe]rldln%%‘iﬂv%e%é ebté?"%gggpﬁ'ﬁggms

portahle audi o and visual equi rrent and.furt

~appl | CAPWEKEFn VAEIRUPPENIR B Séﬁ’@h agst%gle HiSunt and

BRSER ot ralalt eaﬁq%éeﬁt”%d;ﬁa?&wﬁﬁ? S P ticity in
BELSEICE, A0 1R HRTLLR i RasdES s-ze:ﬁ::m: 2 e

aCO“StA&dﬁ?&PAIIfg wWHEE sl.dlﬁ}ghy%a%%g}t ‘Qgh%isﬁ%”i%gﬂ'ée&”dch%re are

her meti ¢ space cou

Ther @i M Lin ttﬂ@ BEVShHE €h<r9 Rarwsie ihéts'oﬁfﬁl Qénﬁemtsm adhesive 112

acoustic coupling type | oudspea can be ensured
B RS W9 WiHdd ¢h8NoliR@bMREAE irbYndiMmiNgr ABbE Gy BRAGPe 112 is

111 between the two di aphragns. However, variations in

B RAU Glrl P Nbu@dC i asmiallg ﬁﬂ@uﬁégagéineﬁaﬂéﬂsﬁy @hrdhkage of this
appl i ed adhesive 112, nmay inhibit sufficient

héheeivieCi1¥ conseberimdthkagpaael {His andfichuigchaimheticity cannot
| eakage. Additionally, when solvent based adhesive is
hsedsutrbdria somme osaeksati ons in the ratios of the
solvent and solid content in adhesive 112 anong lots.
Vhen t e thesd casneerir rleakiagenmbitits sadfiesénvte her2ndtgeity in
hermetic space 111, thus posing a problem of deteriorating acoustic
coupling between two diaphragms and acoustic characteristics.”
Therefore, there are problems of poor acoustic characteristics and wide
variations in the characteristics of loudspeakers among production
lots. .

'~ The present invention addresses the above problems and aims

to provide an excellent loudspeaker capable of achieving excellent

acoustic characteristics by ensuring sufficient hermeticity in 1ts

“hermetic space.

In the present invention, the effect of pressure sensitive
adhesive that can be produced precisely and has 100% of solid content

prevents air leakage, improves hermeticity, and ensures sufficient

hermeticity in a hermetic space having two diaphragms. Thus, a

loudspeaker having excellent acoustic characteristics can be achieved.

Additionally, in the present invention, the clearance in a
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- 10 dried and cured is small, the gap generated by

shrinkage of this adhesive 112 causes air |eakage and

‘thus sufficient herneticity cannot be ensured in sone

cases. In these cases, air |edkage inhibits sufficient
herneticity in hernmetic space 111, thus posing a
probl em of deteriorating acoustic 15 coupling between

two di aphragns and acoustic characteristics. o
Trsmeten spachaaa arbitypsdyehe @isyedr ablust tlee characteristics

characteristics and wde variations in the o
ehafBe tadoustcc L3 }%d%@%kg?%é%?ﬂﬂj@rpr%cw oRptimized and

| ots.. The present invention addresses the above

pt L and ains 20 to provide an excell ent

| oudspeaker capabl e of achi evi excel | ent coustic

e G ey SR A a8 ERe Sl hefVBPR/A fnel and

b e PGSBS s bR SEIL, A A lE e, an
BE0HSPS SRBTREL o RIS h AP SPED o Retenstin
OGRS pROOBIO Aol B HESIRIGypce

Cacel LENRGRNNE) LAy biok] choFaltibs, SEAYE cont and

bPod@udionsIRUNChS PEGRCEAN ATHIL, el dokt T A0SUBALtic coupling
hus, the characteristics of an acoustic coupling

Wlé@&%@ﬂ@é&%ax@%@ R wRld. m zed and stabilized.

urther, in the present invention, the gap between a

panel Ruethe?, ainsabentrdizaphr agveteonbeesdmbivhiczedh allisplay is
any tenperature. Thus, an acoustic coupling type
Hoydspdakerdelraai sgeatdbdiapbragact ehiestlisgdayi idepetidenthrough
of anbi ent tenperatures can be achi eved.

“transparent film. This can further reduce the thickness and size of a

module or electronic equipment using this loudspeaker, and improve
design flexibility thereof.

Further, in the present invention, even when a display 1s

 disposed under a panel, the display is visible through a second
~diaphragm made of transparent film and the transparent panel. This

" can further reduce the thickness and size of a module or electronic

equipment using this loudspeaker, and improve design flexibility
thereof.

Further, in the present invention, even when a display is

“disposed under a combination of a second diaphragm and a panel, the

display is visible through the second diaphragm made of transparent
film, transparent panel, and transparent pressure sensitive adhesive,
This can further reduce the thickness and size of a module or

electronic equipment using this loudspeaker, and improve design

flexibility ther_eof.
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Additionally, in the present invention, material cost
and production cost can be reduced. Thus, the cost of
an acoustic coupling 10 type |oudspeaker can be

reduced. Further, in the presddt invention, even when
a display is disposed under a second di aphragm the
display is visible through transparent film This can
further reduce the thickness and size of a nodule or
el ect riomithesquinpridiet nEsisegtt Mnsenvobspewker whesy a display is
|nprove 15 design_ flexibility thereqof. Further, _in

P gsedsuRter mé%mbénatlémeﬁf #hescon didipn hya g and a panel, the

disDasmt 9&%&%"“ e sese dapbRRER PR L Hansparent

% anaﬁarent his can fL%rther reduce . ;c )
a&spaﬁgng.lﬂfélef CLATSRAN R Pr"éﬁsé’xf?r%‘?ﬁ% yg adhesive, and

Fitiprrept fhatente. phRThern iy bLeh Ene Bitiness and

wh d I

elpioPhar Pl o ot ‘S%aﬁ?%%néngg%%iﬁbﬁ“%"?%%ieak“ and

bRy doliohl PGBl Qb0 SEOONT o RPN agm made

trans@ﬂh@;ﬁ pfl?esﬁ t&)h {iﬂ’éﬂﬁigngg@%ﬁ’@speaﬂgﬁm‘iﬂ%le in which

further uce t ness and size of a nodul

ﬁh@%ﬁe&@ﬂﬂcdl%‘ilﬂirﬁ lofUsHd Boti B Se 4 104108 808KE he 3Nt face of the
i mprove design lexibility thereof. 19 Further, in

{sgymsresemls igtyeaiuRNre BY&s: Yhethackhed and siAi §p@EQddlsplay
a conbi nation of a second di aphragm and a panel,

thd lodidspkaket, thuisspd e dihg Gligin tdigad eeeduledi aphr agm

made of transparent film transparent panel,

t r ansfareher pebsseicsequimeat agthidsé \presantl ihveantion has the

‘transparent substrate. This can further reduce the

tuidsdpessmdanain operation part. This structure can reduce the

“thickness and size of the electronic equipment.

ELEVENTH EXEMPLARY EMBODIMENT

The eleventh exemplary embodiment is described hereinafter.

Fig. 12 is a sectional view of a loudspeaker in accordance with

" the present invention. As shown in Fig. 12, magnet 321 is
sandwiched between top plate 322 and yoke 323 to form inner magnet

type magnetic circuit 324. To yoke 323 in this magnetic circuit 324,

frame 326 is connected. To the periphery of this frame 326, the outer

periphery of first diaphragm 327 is bonded. To _this first diaphragm

327, one end of voice coil 328 is connected. The other end of voice coil
328 is fitted in magnetic gap 325 in magnetic circuit 324.

Further, frame 326 is connected to panel 329. Coupling

substantially planar second diaphragm 330 to this panel 329 wvia

hermetic space 331 acoustically couples first diaphragm 327 and
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size of a nodule or electronic equipnent using this

| oudspeaker, and inprove design flexibility thereof.
Further, the present invention is a | oudspeaker nodul e
in which the second di aphragm0of the | oudspeaker
covers the front face of the 10 display. This
structure reduces the thickness and size of the

di splay and | oudspeaker, thus providing an integral
pocnd dizphragm 320 detlpom oustppepkent34}. t he present

i nvention has_ the nodule and an operation part. This

st ructip®, eathiedeadsperker BiOk neeen substrptiadly phanar second

_gl ect roni C§§8Ui' prment .. 15 ELEVENTH EXENVPLARY EMBCDI MENT

e lragran B8RV ke g de b R Reh 53% vdasbermedic space 331, a
F sectional view of

herei.nafter. i.g. 12 is a . .
%@3’%@3@&lwuég%%raﬁéﬁ@é%rﬁﬁsu%éeaﬁ@%@qh{%ﬁ% °gr. is used
shown in 12, magnet 321 is 20 sandw ched

%%W?C&&ng:”g?%n%zz and yoke 323 to formi nner

mgnotPo T eBPHLIBET ShbSHimest bl estbipafiterls pRehe tvpe
PEAROEEY B SIhashia B Bnd MieRHhFL (LAY daiisive s52.
TRl saeRte Aay WTH AR, of Hlnl TgRIAE, Sich 88 Bbl¥ithylene

832 phthaponetPETSi reuit 324, Further, frame 326 is
connected to panel 329. Coupling substantially planar

seconch dHidi=Am I8kt odiaphraRanel32329%sVi dmallRirMBfHaG  second
space 331 acoustically couples first diaphragm 327 and

ahplsecend 3. aphs egnd d38pheager BBOOpdapE ke, pi4@suMNovensitive

~in this | oudspeaker 340, when substantially planar

adhende B32phndgmidddats 38Guptedll mabnel tBRAsyarent material.
hernetic space 331, a

- With this structure, the effect of pressure sensitive adhesive that can

be produced precisely and has 100% of solid content prevents air

leakage, improves hermeticity, and ensures sufficient hermeticity in

‘hermetic space 331 héving two diaphragms. Thus, a loudspeaker

“having excellent acoustic characteristics can be achieved.

In other words, air leakage seen in a solvent-based adhesive can
be eliminated. For a solvent-based adhesive, air leaks from the gap

generated by shrinkage of solid content that is caused by solvent

volatilization after the adhesive is dried and cured. Further,

providing substrate 333 as well as pressure sensitive adhesive 332 and
arbitrarily adjusting the thickness of this substrate 333 can ensure an
arbitrary clearance in hermetic space 331, and optimize and adjust the
characteristics of an acoustic coupling type loudspeaker.

Additionally, substrate 333 of the combination is made of a film

material of polyethylene terephthalate (PET). This can stabilize

. temperature characteristics, and the film material having accurate
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conbi nation including at | east pressure sensitive
adhesive 332 is used 5 as a connecting neans. In this

. exenpl ary enbodi nent, the conbination is of the type

structured of substrate 333 ard pressure sensitive
adhesive 332. This substrate 333 is made of film
material, such as polyethylene terephthal ate (PET).
10 Additionally, first diaphragm 327 is smaller than
thickngssdranheRYWE30 Wsegate dilaphiagmBaberpmies space 331.
29, pressure sensitjve adhesive 332, and substrate
sy R agprteptgcs ol A mgasé compBpigatype thaswﬁlser can be
structure, the effect of pressure sensitive adhesive
stah1iized-  be produced precisely and has 100% of solid

content,.prevents air 15 | eakage, inproves herneticity,
ond oIt ENE ot PhaTaon e R RSP RFEN b B 45 §XEY When a

P icktRetl SRS RombeR el ofA SRR RiRRNA end o

BhREL; 18° CBrerthl L PR e SBEMdh 130 EMA P ARG hragm, panel,
BESHRLE s Rbrin e TG, (Y SRMs FRAHIENAE BY transparent
Mt@%idlgzammg_%fﬂ BlrthiR€ AL R b5ed ) ?‘%h%l:gn&éér &fa module

Further, providing substrate 333 as we as pressure

-%@ééﬂrﬁﬁi@;ﬂ%{iﬁb‘ﬁ%&@%ﬁﬂ? tHkbIdd By dakeddiaind ifh R design

thi ckness o I's substrate 333 can ensure an
Aekibiliagyared eatiadcerdsduhenspel therage 331, and
optim ze and adjust the 25 characteristics of an

acousfhrtheupkhitg coyfidnladitds paak also Addirhhdeadf w, double-faced
substrate 333 of the conmbination is nade of a film

- amdhesival dhppol yet Bgbeaallzer ewhehal at e (oRrmercidlly cawailable

stabilize tenperature characteristics, and the film

dent kelei- fd celdaailhg shoc bape és 21sed, hingltpeisd cwt ®nd yredarction cost
accurate clearance in hernetic space 331.

can be reduced, and thus the cost of an acoustic coupling type

loudspeaker can be reduced.

In this exemplary embodiment, a combination made of substrate

333 and pressure sensitive adhesive 332 is described. However, the

combination can be made of pressure sensitive adhesive 332 only.

TWELFTH EXEMPLARY EMBODIMENT

The twelfth exemplary embodiment is_d'escribed hereinafter.

Fig. 13 is a sectional view of a loudspeaker module in

" accordance with the present invention. Fig. 13 shows a loudspeaker

module structured of at least display 341 and loudspeaker 340. In

this loudspeaker module 350, second diaphragm 330 is disposed in

' front of display 341 to cover display 341.

At this time, second diaphragm 330, panel 329, pressure

~ sensitive adhesive 332, and substrate 333 are made of transparent
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Thus, characteristics of an acoustic coupling type

| oudspeaker can be stabilized. Wth this structure

made of "transparent naterials, even when a 5 display

is di sposed under a conbi nati @2 of a second di aphragm

and a panel, the display is visible through the

second di aphragm panel, pressure sensitive adhesive,

and substrate all nmade of transparent materials. This

gxdteriglsner Wiy udas t Heust ree andovihiisRndssplay d4dotultde space

or electronjc _equi prent using this | oudspeaker, and
umgegyee at gaarhoagmexsli te trg;wéﬁbaréé@rf@eﬁﬁe%%p@nents allows

| evel ereof . . Furt her, i s.conbi nation .can al so be
ﬁJA%iedb?Pqé‘YddUBieéf fegcegd aﬁ«a&%&r@gm a%‘é B cPEISSpTRh g nsitive
ner c avai l abl.e double-faced dhe3|ve t ape
ﬁéﬁﬁéb‘a@ %Aé?ﬁbaﬁ:ra&sip 1&‘1’189%?& &g can be
and thus the c an_.acous

d
{gggceﬁ‘%lﬁ Seh R o7 BT FE&FS@% & tﬁﬁ?@i L fBag, geoustic
33
ErORTe Yopas 16 R Skt w5 rattcip fofey iR excibility

o P AP AR v

' I Johmc@ﬁﬁm%agétsegﬂﬁdémtve' §t1%% hpﬁ klﬁeEﬁé ?fg@ of parts

13 is a sectional view of spe

' é&%ﬂlﬂﬁ%ﬁ %ﬁ@r&ﬂﬁcﬁ{ge%Ethobf‘Vem' on. Fig. 13 shows a

| oudspeaker nodule structured of at |east display 341

and | oughvpeiakethid4Poudfp2kdhi modadespeokedisidy 841 can be
350, second di aphragm 330 is disposed in front of

disglsed Mitetidycavederdi slid ayrdddpardintt Miknt isheetset.endsecond

- di aphragm 330, panel 329, pressure sensitive adhesive
A hegins8B6] rat a3 arenspabemf parebspaderds 2hown in this

example.

THIRTEENTH EXEMPLARY EMBODIMENT
| The thirteenth exemplary embodiment is described hereinafter.

Fig. 14 is a sectional view of an essential part of a portable

telephone incorporating a loudspeaker module in accordance with an

- exemplary embodiment of the present inventiom. Fig. 14 shows

portable telephone 351 structured of loudspeaker module 350 having -

at least display 341 and loudspeaker 340, and operation part 342.

Fig. 14 shows portable telephone 351 .structured of loudspeaker

module 350 described in the twelfth exemplary embodiment. The

" essential part of the portable telephone is structured by combining
-loudspeaker module 350 with case 352, and connectmg operation part

342 beside loudspeaker module 350.

Withl this structure, similar to the twelfth embodiment,

providing display 341 in the space under second diaphragm 330, the
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- materials. Wth this structure, providing display 341

in the space wunder second di aphragm 330 to nodul ari ze

"these conponents allows the display under second

di aphragm 330, the pressure s&@ssitive adhesive, and
substrate to be seen therethrough. 5 This structure
can reduce the size and thickness of an acoustic

coupl i ng type | oudspeaker nodul e and i nprove design

presdwiel isepsitiveradhesivgr tard | swhrtuhte i andhgproviding operation

manner can reduce the steps in production of sets . and
nent ed42 sheaiglel ithiesg camnmnentsgallwpathe display to be seen

dj stribution, us reducing the cost. 1 W, in this

F%@@&E\éaugﬁ- no“ég}Se cgap rediugp) g@/e S%fecaﬁgbé 1ngsss@f portable
irectly der the transparent, fi sheet, i..e. second
g@%ﬁ%@&g%@%@?%@eﬁ%@ ﬁ%@ﬁﬁéﬂ'ﬂ 1t5ataress  as

shown _in this exanple. 15.TH.RTEENTH EXENPLARY.
ENBOOEN T h e o P gy FEPAeay ERBORPHER 1% 2 Pportable

GEREHREC LIS BLABCRS” 1o P BBUBRL R b hited
LRI BB CEuTEA 5, LA SHRIE S 60 wscd
j 2 35 d ;
Feflhd S0, 2Bl ontpog ookt ptgd b wide

Qﬁﬂlilcﬁﬁ‘%%pﬁ?@?é'ct%ﬂic aqdiARehat §05h RAN 4 c@ﬂﬁ‘ge% ifgr thé portable
shows portable tel ephofie '351 structured of [Noudspeaker

Aadid andSHisdasequpthddt.the twel fth exenpl ary
enbodi nent. The essential part of the portable
t el ephone is structured by conbining 25 | oudspeaker

. modul e 350 with case 352, and connecting operation

PEDUSTRIATe ARIRLIOCABIIdaKer nodul e 350. Wth this
structure, simlar to the twelfth enbodi nent,

provi dung dlaplspeadtt iand htospgeakeardenodadondf the present

~di aphragm 330, the

invention, the use of transparent film and a transparent panel can

reduce the size of the loudspeaker and loudspeaker module and

provide a display function, other than a function of emitting sound.

Sound can be emitted from a display. Thus, the loudspeaker and

- loudspeaker module can be used for audio and visual equipment,

| ‘telecommunications equipment, a game machine, and the like.
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23 pressure sensitive adhesive, and substrate and

_providing operation part 342 beside these conponents

all ows the display to be seen therethrough. This can
reduce the size and thickness2df portable tel ephone
351 and inprove design flexibility thereof. 5 In this
exenpl ary enbodi nent, application in a portable

t el ephone is descri bed. However, the applications are
not limted to this exenpl &»Qﬁ%odlnent The

| oudspeaker nodul e can be used in portable audio and
vi sual equipnent and further find wde application
in elecé{?nlg ment, such_as a charger for the
por t abl-et IaedsRRAke L EMPriEe’ equi prent . | NDUSTRI AL
APPLICABILIT} In a | oud peaker and | oudspeaker nodul e
of the pres® ?anﬁhv@ﬁfe O f FRagREtISCIFe Spar ent film

and a trans t Jpa can ce the,size of

e penror DahEY BARBLAgRY chBRld € e En PR TRt of the
ggﬁﬁlay function, other than a functlon of emtting

' Sound can be emtted froma display. Thus, the

I oudspeaker angd. | C%HP%BSQ%S&I tFn(IqHal ?u%@rlh%z; %91 fa(Hd partially

audi o and V|sua eqU| ommuni c
' [ nﬁfé:b 24 CLAI M5
ﬁ%&p o ker 55@3?. trs}{f‘eng ét?ﬁﬁiefcéghpl ed to a

rragnetl c cqwﬂe] R %lédrtﬁtthgl @aRfagm coupled to an
outer periphery of t frame; a voice coil coupled to

the first ci apphagmsaitdonadblaldy thét prGidln Baving the flrst

“magnetic gap in the nmagnetic circuit;

diaphragm coupled thereto; and

a second diaphragm coupled to the space surrounded by

the panel,

wherein the frame is embedded in a recess formed in the
panel, or
" the frame is coupled to the panel by forming in the panel a
fit rib that has a diameter smaller than an inside diameter of a flange
of the frame and larger than an outside diameter of an edge of the first
diaphragm and fitting the fit rib in the frame, or
the panel is coupled to the second diaphragm by a

combination having at least pressure sensitive adhesive.

2. The loudspeaker of claim 1, wherein a step of the recess is at

least 0.3 mm.

3. The loudspeaker of claim1 or 2, wherein the recess is formed

| to conform to a shape of the outer periphery of the frame.
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a panel coupled to the frame; 10 a space surrounded by
the panel having the first diaphragm coupl ed thereto;
and a second di aphragm coupl ed to the space surrounded
by the panel, wherein the frafe is enbedded in a

- recess forned in the 15 panel, or the frane is

coupled to the panel by formng in the panel a fit
rib that has a dianeter smaller than an inside '
di ameter Te pudspegdkeroef amy pnanefl shrimarigéhrengh dnwherein
out si de di aneter of an edge of the first di aphragm
she #qcess g shactrrediof ah lenst fthape, PmJeQboflﬁefOﬁaﬁ’éldlng the
i.s coupled to the second di aphragm by a conbi nation

g at |east pressure sensitive adhesive. 2. The
| oudspeaker of claim1, wherein a step of the recess

is at least 0.3 mm 25 3. The |oudspeaker of claim1l

a co

o 2, SRR Rt RaR o5 Ay SF el SafY 244 S wherein
f h h 3, wh
SRR S Chuf T g gD 3, nereln

for guiding the franme. 5 5. The | oudspeaker of any
one of clainms |I through 4, wherein adhesive or

seal i '&a'gﬁénfou'd% @eme&k 59 t@ﬁerrﬁﬁ?ﬁﬁmsﬁl gﬂleov&]% 5, wherein

| oudspeaker of a y one of alns rough
the firist Qltlaﬂhﬂﬁgfr@%ﬂn%lﬁa‘ﬂﬂa%{ thBaRchhl HapARdgm.

dlaphragn1
7. The loudspeaker of any one of claims 1 through 6, wherein

the second diaphragm is made of sheet-like transparent film.

8. The loudspeaker of any one of claims 1 through 7, wherein

the panel is made of transparent material.

9. A loudspeaker module comprising the loudspeaker of any one
of claims 1 through 8, wherein the second diaphragm thereof covers a

front face of a display.

20

25

| 10. Electronic equipment comprising:
the loudspeaker module of claim 9; and

an operation part.

11. The loudspeaker of claim 1, wherein one of pressure
sen51t1ve adhesive and adhesive 1s apphed to -a connectmn face

between the fit r1b and the frame.
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7, The | oudspeaker of any one of clainms | through 6,

~wherein the second di aphragmis nmade of sheet-1ike

transparent film 8. The | oudspeaker of any one of

clainms | through 7, wherein % the panel is made of
transparent material. 9. A | oudspeaker nodul e

conprising the | oudspeaker of any one of clains 1

t hrough 8, wherein the second di aphragm thereof covers

a frokd Theelwrdspeakesl of claige 10 orEl Bewihsaeen one of pressure
equi pment conprising; the |oudspeaker, npdule of claim
gengitave apdbpevst il pafhespes 18 appdiebubspeakeprgetion face
glain11, wher ei n one _of preisure sensitive adhesive
RREVEERdSe, aﬁﬁaéﬁg{ﬂéﬂpﬁﬁe- connection face between

the fit rib and the frame. 26 12. The | oudspeaker of
claim1l or 11, wherein one of pressure sensitive

dhesi d adhesi ve i i ed _ e |

gst wed -tﬁﬂef?&ﬂgf"sﬁge%swf &Bﬁ%g’n%.e of &%I%r’%@?ﬁbhﬁgseiﬁgwherem
. [ 1, 11 12 i i

ARt o8 B R e dpneatfiss i dude AR Fhe frame

' he panel. 14. The | oudspeaker of any one
spicfhe ARfgt

, 11 and 12, wherein 10 sealing agent is
applied to a gap in a connection face between the
frame and the panel. 15. The | oudspeaker of any one of
cl ai mg 41 ‘pRE 1&&&#9591&9{1 oFany Wner &f Bidifes fil M3t and 12, wherein
di aphragmis smalTer than the second di aphragm 15

sealing agent 1s applied to a gap in a connection face between the

. frame and the panel.

15. The loudspeaker of any one of claims 1 and 11 through 14,

wherein the first diaphragm is smaller than the second diaphragm.

16. The loudspeaker of any one of claims 1 and 11 through 15,

wherein the second diaphragm is made of sheet-like transparent film.

17. The loudspeaker of any one of claims 1 and 11 through 186,

wherein the panel is made of transparent material.

18. A loudspeaker module comprising the loudspeaker of any one
of claims 1 and 11 through 17, wherein the second diaphragm thereof

covers a front face of a display.

19. Electronic equipment comprising:
the loudspeaker module of claim 18; and

an operation part.
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16. The | oudspeaker of any one of clains 1 and 11

t hrough 15, wherein the second di aphragmis nade of

sheet like transparent film 17. The | oudspeaker of

any one of clainms 1 and 11 thrayugh 16, 20 wherein the
panel is nade of transparent material. 18. A

| oudspeaker nodul e conprising the | oudspeaker of any

one of clains 1 and 11 through 17, wherein the second

di aphragm t hereof covers a front face of a display.

25 19. Electronic equi pnent conprising: the L ) _
| oudspéhakdhemdaufepenker airchkam ahg wheredpeithei spmbination is
part. 27 6&0. The | oudspeaker of claim 1, erein the
BHMAtHESL G 3 SUBSTIACE ATHHPEPS IS BRATIANE B EPpréssur e
sensitive adhesive. 5 21. The | oudspeaker of claim 20,
wherein the substrate of the conbination is nmade of

filmnpterjal, 22. The | oudspea of claim 21

wher e3¢ hErTouSReAERF ot FIRTh (A P EHb The substrate of the
terephthal ate (PET). .10 23. The | oudspeaker of claim
LR e oot i et doubl o f aced

adhesi ve tape. 24. The | oudspeaker of any one of

clainms 1 and 20 through 23, 15 wherein the first

di aphrggm g Eﬂﬁﬂs#)%%k%?a& Egéf%n?efﬂn@h%iréﬁbrt%”f' 315m%1:e‘rial is

The | oudspeaker of any one clarns 1 and 20 throug

Byt WoRIRl Beddphi3RAapd (AEanhragm i s made of
?rgﬁslggrent fieﬁfr}]l 20 26. The | oudspeaker of ‘cl aim 25,

wherein the panel is nade of transparent naterial.
23. The loudspeaker of claim 22, wherein the combination 1s a

double-faced adhesive tape.

24. The loudspeaker of any one of claims 1 and 20 through 23,

wherein the first diaphragm is smaller than the second diaphragm.

'25. The loudspeaker of any one of claims 1 and 20 through 24,

- wherein the second diaphragm is made of transparent film.

26. The loudspeaker of claim 25, wherein the panel is made of

transparent material.

27. The loudspeaker of claim 26, wherein the pressure sensitive

adhesive is made of transparent material.

28. The floudspeaker of claim 27, wherein the substrate of the

combination is made of transparent material.



27. The | oudspeaker of claim 26, wherein the pressure
sensitive adhesive is nade of transparent material.

25 28. The | oudspeaker of claim 27, wherein the

substrate of the conbinationg8 nmade of transparent
material. 28 29. A |oudspeaker nodul e conprising the

| oudspeaker of any one of clains I and 20 through 28,

wherei n the second di aphragmthereof covers a front

face A9-aAdpugepsaker smdHeaomprisingdhedowdspeaker of any one

conprising: the | gudspeaker nodule of claim29; and
gﬁ%‘g@)}@%‘th andpdPtthrough 28, wherein the second diaphragm thereof

covers a front face of a display.

30. Electronic equipment comprising:
the loudspeaker module of claim 29; and

‘an operation part.



