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| DESCRIPTION SPEAKER MODULE AND DEVICE USING THE SAME
5 TECHNICAL FIELD The present invention relates to a speaker module
used in various acoustic devices or information communication devices,
and relates to various electric devices or apparatuses using the same. 10
BACKGROUND ART Fig. 5 is a sectional view showing a conventional
speaker module. Magnet 2 is sandwiched between upper plate 3 and

yoke 1, so that inner magnet tyﬂ?}?@%ﬁﬁ%@ﬁm 4 is formed. Frame 8 is
connected with yoke 1. 15 First Is‘Bonded to a circumference
of frame 8, and voice coil 6 connected with first diaphragm 7 is inserted
into magnetic gap 5 of magnetic circuit 4. Thus, a speaker unit is

constructed. Panel 10 is connepied itk fameBiand first diaphragm 7 is
surrounded by panel 10 which is a part of a wall constructing hermetic

space 12. Second 20 didfihREVICEI{SINECEdRVEARRel 10, so that
first diaphragm 7 and second diaphragm 11 are acoustically coupled with
each other. Thus, speaker module 13 is constructed. This kind of speaker

PRAIR 5 Sxample, disclosed in

The present invention relates to a speaker module used in various
acoustic devices or information communication devices, and relates to various

electric devices or apparatuses using the same.

BACKGROUND ART

Fig. 5 is a sectional view showing a conventional speaker module.
Magnet 2 is sandwiched between upper plate 3 and yoke 1, so that inner
magnet type magnetic circuit 4 is formed. Frame 8 is connected with yoke 1.
First diaphragm 7 is bonded to a circumference of frame 8, and voice coil 6
connected with first diaphragm 7 is inserted into magnetic gap 5 of magnetic
circuit 4. Thus, a speaker unit is constructed.

Panel 10 is connected with frame 8, and first diaphragm 7 is surrounded
by panel 10 which is a part of a wall constructing hermetic space 12. Second
diaphragm 11 is connected with panel 10, so that first diaphragm 7 and second
diaphragm 11 are acoustically coupled with éach other. Thus, speaker module
13 is constructed. This kind of speaker module is, for example, disclosed in
Unexamined Japanese Patent Publication No. 2003-179988.

However, speaker module 13 is extremely difficult to be designed suitable
for an electric device or an apparatus using it. Speaker module 13 is designed
in such a manner that its outward appearance is substantially plane because

the device, in which speaker module 13 is installed, is required to be thin, small



Unexamined Japanese Patent Publication No. 2003-179988. However,
speaker module 13 is extremely difficult to be designed suitable 25 for an
electric device or an apparatus using it. Speaker module 13 is designed
in such a manner that its outward appearance is substantially plane
because the device, in which speaker moddle 13 is installed, is required
to be thin, small 2 and compact. Therefore, second diaphragm I1 has a
plane shape. When second diaphragm 11 is designed, for example, a
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n this case, contents of the “photog r the picture a
seCasdnatamaig M highi impacs ania fyseidmpleasepibrRIS i davicidture is
which speaker module 13 is installed, has a display function such as
plioptiat] coystal spithet 16X assst et atidpdisgghmadrh 1h aifes stasetucedtaids of the
transparent material. Then, a display section such as liquid crystal is
PhRic&ahIY I RICEHE SpebRedniodiig 13Geamaliaw e thaigedpact on a
device with second diaphragm 11 designed nothing. In this case, because
Us4hel 10 and second diaphragm 11 are transparent, speaker module 13

can fietanReal i eI RR. VAR DELHANNEN TN ACERIE das

to a first aspect o e present invention, there IS provi ed a Spea

a dRsiefoanpiisigPaAgnetic cisealt hayind @ saceiad@aphiame 1 are
coupled with the magnetic circuit; a first diaphragm coupled with a
stipetipldrynafitheansparent material. Then, a display section such as liquid

crystal is placed under them, and speaker module 13 is installed in the electric
device with second diaphragm 11 designed nothing. In this case, because panel
10 and second diaphragm 11 are transparent, speaker module 13 can not appeal

its existence.

SUMMARY OF THE INVENTION

According to a first aspect of the present invention, there is provided
a speaker module comprising: a magnetic circuit having a magnetic gap; a frame
coupled with the magnetic circuit; a first diaphragm coupled with a periphery of the
frame, the first diaphragm having a first face and a second face opposing the first face;
a voice coil coupled with the first diaphragm at the first face, a part of the voice coil
inserted into the magnetic gap; a panel having a frame portion and being coupled with
the periphery of the frame; a second diaphragm coupled with the panel inside the frame
portion, thereby forming a hermetic space with the panel and the first diaphragm, and
acoustically coupled with the first diaphragm, the hermetic space facing the second
face; and a light emitting section configured to emit light to the panel, wherem the
panel transmits the light from the light emitiing section to a side of the second

diaphragm and emits the light outside from the frame portion.



frame, the first diaphragm having a first face and a second face opposing
the first face; a voice coil coupled with the first diaphragm at the first face,
a part of the voice coil inserted into the magnetic gap; a panel having a
frame portion and being coupled with the periphery of the frame; a
second diaphragm coupled with the panel inside the frame portion,
thereby forming a hermetic space with tha panel and the first diaphragm,
and acoustically coupled with the first diaphragm, the hermetic space
facing the second face; and a light emitting section configured to emit

light to the panel, wherein the panel transmits the,light from the.light . .
et o 5 e U e ARGVl R SR S e icting

se QRS IQY e, HAMmPHAS;, %&éi%ﬁh%ﬂ'}&’&gﬂéﬁai%ﬁé%@ﬁ%’ panet

the light from the light emitting section passes through the panel, and a

enfigtnftihaease) epiha ol Rarel ofmis SigAl hesshl, appeding e sxRRile

of users. As a result, the speaker module can appeal its existence, so

cathapeting dxdesigrewicth® onéwesdadeightimgdedchcan be realized.
According to a second aspect of the present invention, there is provided a
device comprising: a main unit; and a speaker module including: a
magnetic circuit having a magnetic gap; a frame coupled with the
magnetic circuit; a first diaphragm couple with a periphery of the frame; a
voice coil coupled with the first diaphragm, a part of the voice coil inserted
into the magnetic gap; a panel having a frame portion and being coupled
with the periphery of the frame;



a second diaphragm coupled with the panel inside the frame portion,
thereby forming a hermetic space with the panel and the first diaphragm,
and acoustically coupled with the first diaphragm; and a light emitting
section configured to emit the light to the panel, wherein the panel
transmits the light from the light emitting secfion to a side of the second
diaphragm and emits the light outside from the frame portion, wherein the
speaker module is installed into the main unit, supplied with electricity

mAen the MR HRit t94he light emitting section, and emits light, wherein
r ] :

the speaker module is supplied with electricity from the main unit to the
voice coil, and emits sound. BRIEF DESCRIPTION OF THE DRAWINGS
Fig. DREATIRIIENAI FENEFAIRFEMSMBERAENh RLEBHMNBSRAES difovided
exemplary embodiment of the present invention. Fig. 2 is a sectional view,

a C&Va%ﬁmﬁgﬁélaaeérarﬁé%@%taeeéraaaﬁ@é&vﬁﬁnﬂ@%xmm%g: a magnetic

~embodiment of the present invention. Fig. 3 is an_qutward appearance of

citghiplBatiReiBagReiccemRart difile fedialesdmipithy i BaRdiR cigEl 2
present invention. Fig. 4 is a sectional view of an apparatus in accordance

firghidiapragra ciRly BritBsunednhenied gredsampneniice sail mpupled gvith
sectional view of a conventional speaker module. DETAILED

thpfistdigrhiespor MEEHEMVPLARE NSO ENer thiy magngtic gap; a

sectional view of a speaker module in accordance with the
panel having a frame portion and being coupled with the periphery of the frame;

a second diaphragm coupled with the panel inside the frame portion, thereby
forming a hermetic space with the panel and the first diaphragm, and acoustically
coupled with the first diaphragm; and a light emitting section configured to emit the
light to the panel, wherein the panel transmits the light from the light emitting section
to a side of the second diaphragm and emits the light outside from the frame portion,
wherein the speaker module is installed into the main unit, supplied with
electricity from the main unit to the light emitting section, and emits light,
wherein the speaker module is supplied with electricity from the main unit to

the voice coil, and emits sound.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a sectional view of a speaker module in accordance with an

exemplary embodiment of the present invention.
Fig. 2 is a sectional view of another speaker module in accordance with

the exemplary embodiment of the present invention,
Fig. 3 is an outward appearance of an electric device in accordance with

the exemplary embodiment of the present invention.
Fig. 4 is a sectional view of an apparatus in accordance with the

exemplary embodiment of the present mnvention.



exemplary embodiment of the present invention. Magnet 22 is sandwiched
between upper plate 23 and yoke 21, so that inner magnet type magnetic
circuit 24 is formed, and frame 28 is coupled with yoke 21. First
diaphragm 27 is bonded to a periphery of frame 28, and voice coil 26
coupled with first diaphragm 27 is inseged into magnetic gap 25 of
magnetic circuit 24. Thus, a speaker ufift is constructed. Plate 23 and
yoke 21 are made of magnetic metal having high permeability such as
iron. Carbon steel for machine construction or rolled steel plate is

contienyisiaedaomesd snatdriplanicsidiaphspeak et misdirge of resin
film such as polyethylene terephthalate. The inner magnet type speaker
unit is shown in Fig. 1, however, an outer magnet type may be used.

Panel 30 is coupled with a periphery of frame 28. Second diaphragm 31
DI Afhda [ SnBIE0 TR ab R g EMETAARSORMRORAGENA are 4

acmtstic ly. cougleg Wit% each o er via Eermeti%éeace 32. Thus, s e&lﬁfl

modlféab 1§ BonSiHiatEl T LR SEEABRAY S FoAtiEU SiE NI the
ex?g@%?éépeﬂl%li%%ﬁ%ﬁ @Hesé?{?ék%%@ﬁl%ﬂ{%g%hggﬁgﬂs{ 30 i aéh?!d%%?iched

smits the light from light emitting section ast a side o

beffcONASpdiapiad® 3dd sotemitsshmbontision¥(holR RaRehS%anttuit

second diaphragm 31 are more preferably formed transparent. It is
24endiogméal, padefr80d¢d hdfudeutpded paitbny okatdrlal suchsagigiphsagm 27 is

acrylic resin. More particularly, panel 30 is formed of general resin
bondadrial imprartitgopdaframe 28, and voice coil 26 coupled with first

diaphragm 27 is inserted into magnetic gap 25 of magnetic circuit 24. Thus, a
speaker unit is constructed.  Plate 23 and yoke 21 are made of magnetic metal
having high permeability such as iron. Carbon steel for machine construction
or rolled steel plate is commonly used as these materials. First diaphragm 27
is made of resin film such as polyethylene terephthalate.  The inner magnet
type speaker unit is shown in Fig. 1, however, an outer magnet type may be
used. |

Panel 30 is coupled with a periphery of frame 28.  Second diaphragm 31
is bonded to panel 30. First diaphragm 27 and second diaphragm 31 are
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fibers positioned from light emitting section 33 to a side of second
diaphragm 31, 10 and made of material mentioned above, or whole panel
30 is formed of the transparent material discussed above. Second
diaphragm 31 is acoustically coupled with first diaphragm 27, so that
second diaphragm 31 is made of resin film having appropriate rigidity,
such as polyethylene terephthalate or acryl. In the structure discussed

above, when light emitti,rt:gasection 33 emits 15 light, the light passes
AFfBEHRARN SPED SR RaRRENS tHePSTBE SR SBE TP iaphraghhad, speaker

Thus, a part of panel 30 or whalg panel.30 emits light, thereby. appeali _
WS B sl S AR Aol R ceme 10
pi&maéeytmd1¢%qﬂ9&m@fwgaé@%§oﬁ *B@hé%%tlfg”}&%r?%%ﬁdsm Panel 30
addition, if second diaphragm 31 is made of transparent material, 20

tobieatate becdisEiayReAr kontess disnosediindersesandldiaphiagMe3df second

can be seen through second diaphragm 31. Further, if panel 30 whose
deapttoaginol 8 1is ratspardnt ihesbdhobjedtside be Wiplhyqrhaetoddentsd second
disposed under panel 30 can be seen through second diaphragm 31 and

dankragm dhmsusemcRINE b dves By E5RRFRarRPareht derpgh for panel
DR b neredsplaipecier e e sdenanedunder 1
ASRISOS E BESEPLIHICR IS R Sy o
fivetersbinionBed-ihsuRHepHAling section 33 to a side of second diaphragm 31,
and made of material mentioned above, or whole panel 30 is formed of the
transparent material discussed above. Second diaphragm 31 is acoustically
coupled with first diaphragm 27, so that second diaphragm 31 is made of resin
film having appropriate rigidity, such as polyethylene terephthalate or acryi. .
In the structure discussed above, when light emitting section 33 emits
light, the light passes through panel 30 and is transmitted to the side of second
diaphragm 31. Thus, a part of panel 30 or whole panel 30 emits light, thereby
appealing to eyes of users. Therefore, speaker module 40 can appeal its
existence, so that outward design which makes a high impact can be realized.
In addition, if second diaphragm 51 is made of transparent material,
objects to be displayed or contents disposed under second diaphragm 31 can be
seen through second diaphragm 31. Further, if panel 30 whose part or whole
1s transparent is used, objects to be displayed or contents disposed under panel
30 can be seen througfl second diaphragm 31 and panel 30.
 Luminous efficiency 1mproves by using transparent material. Besides,
in a case where display section or the like is designed under transparent second

diaphragm 81 or transparent panel 30, objects to be displayed or contents can

be seen by light from light emitting section 33, even when surroundings are
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plane shape. In this case, by using the structural effect of second
diaphragm 31, an electric device using speaker module 40 can be
downsized or slim, or 5 flexibility of design improves. Yet further, second
diaphragm 31 is preferably larger than figst diaphragm 27 in area. Using
this structure, because second diaphragm 31 is larger, sound pressure
level improves. A section having a large surface area at a periphery of the
electric device using speaker module 40 can be used as 10 second
é%hragm 31. Therefore, even when a small-sized electric device is

d, al d level b fficient [ :
e B e e iy
NG asection, 33:Using (e el senipRel Ay Cledie RANEEphragm

can be saved 15 in speaker module 40. As discussed above, the display

SECHANJResigaediby utlgingfbgienage dildentranspyedosesondd or slim, or
diaphragm 31 or transparent panel 30, so that objects under second
fthaghtagne3lesrguaieh8Gvean be seen. Generally, a display section

formed inside, i.e. under speaker module 40, is not visible from 20

outsid¥eHAWE e heedrpiayliaehendan B stenmyfoimhihy parraiaothan first
SRS 3 e, i, shate et o1ic
b R
L IFRUlly @¥ERhe electric device using speaker module 40 can be used as
second diaphragm 31. Therefore, even when a small-sized electric device 1s
used, a loud sound pressure level can be secured and efficient design can be
realized.

Furthermore, a light emitting diode is preferably used as light emitting
section 33. Using the structure mentioned above, electric power can be saved
in speaker module 40.

Asg discussed above, the display éection 1s designed by utilizing the space
under transparent second diaphragm 31 or transparent panel 30, so that
objects under second diaphragm 31 or panel 30 can be seen. Generally, a
display section formed inside, i.e. under speaker module 40, is not visible from
outside. However, the display section can be seen by forming panel 30 and
second diaphragm 31 transparent. Therefore, electric devices including
components required to be seen can be arranged not only in a horizontal
direction in which heights of the components are substantially identical but also
in a vertical direction in which the components are piled. As a result, even
when large second diaphragm 31 is used, an electric device can be downsized or
slim, or flexibility of design improves.

In addition, light emitting section 33 is formed adjacent to panel 30, so
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25 when large second diaphragm 31 is used, an electric device can be

downsized or slim, or flexibility of design improves. In addition, light

emitting section 33 is formed adjacent to panel 30, so 6 that light passes

through panel 30, and a part of panel 30;0r whole panel 30 emits light,

thereby appealing to eyes of uses. As a result, speaker module 40 can

appeal its existence, so that outward design which makes a high impact
s shown in a sectional view of Fig. 2, light emitti

an pe realized. 5 n
t@’e%igﬁ%‘%l%ﬂwﬁet FaptantEa T o ParfBl 36 Bakigtheatilc Setdpgnel 30
ahavey I i&g ?f ight emitting sectign 33 and,panel 30, which are
combiﬁé&ﬁ}ga%% ot er&fg%g%?ien e%g%%é’ amount é%srr%ggéﬁgﬁhs t%ai% r module 40
AR ifS A Tfsiite a8, BIRAIIG HRNICE £ R WANRSIAEE & SHTLIP mpact can
flexibility of design improves. In 10 addition, light transmittance for panel
180nsafhiirthier improved by implanting light emitting section 33 into panel
30. Next, an example of a device including speaker module 40 structured
aboveAs glersséd Acredhiahel. Fiew i Big oAbt appetdiagceeofiam®d may be

.cor‘i%gne t stereo system for audio as the device in accordance with the
! th éwﬂePr?Jb%y}ir%%m bt phasstristurtionenpenrdr sheueiedolg size of

BESTRSH e TR S ISR IPEICL BT 25 S SOOI 1
RUSHEBeAhF AMEONRQ SREUN AR SUERIAR atgl%?rimplanting. As a result, an
electric device can be downsized or slim, or flexibility of design improves. In
addition, light transmittance for panel 30 is further improved by implanting
light emitting section 33 into panel 30.

Next, an example of a device including speaker module 40 structured
above is discussed hereinafter. Fig. 3 is an outward appearance of a mini
component stereo system for audio as the device in accordance with the
exemplary embodiment of the present invention.

Speaker module 40 is integrated into enclosure 41, whereby speaker
system 45 is constructed. Amplifier 42 is an amplifier of an electric signal
mputted into speaker systerri 45. Controlling section 43 such as a player
outputs sources inputted into amplifier 42. As mentioned above, mini
component stereo system 44 for audio as an electric device includes amplifier 42,
controlling section 43 and speaker system 45. Amplifier 42, controlling section
43 and enclosure 41 are a main unit of mini component stereo system 44. Ina
word, speaker module 40 is installed into the main unit of mini component
stereo system 44, and light emitting section 33 is supplied with electricity and
emits light. Besides, voice coil 26 of speaker module 40 is supplied with
electricity from amplifier 42 of the main unit and emits sound from second

diaphragm 31.
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outputs sources inputted into amplifier 42. As mentioned above, mini 20
component stereo system 44 for audio as an electric device includes
amplifier 42, controlling section 43 and speaker system 45. Amplifier 42,
controlling section 43 and enclosure 417are a main unit of mini
component stereo system 44. In a word, speaker module 40 is installed
into the main unit of mini component stereo system 44, and light emitting

section 33 is supplied with electricity and 25 emits light. Besides, voice

coil 26?]8fs§§’ sl 4 @egaasl%lﬁ?ﬂ?%ré&héﬁsfwﬂ%p@e shape
in unit and.emits sound from second diaphra 1.7 1 S

B R e PR e s Fhgpen n i 1

(ﬁ’ngl% 9iSRoRed ALiRG WROle HOMSRCHAMUILAGIARUIR 44 vanohew lrbinimplanted

Fig. 1 or Fig. 2, light emitting section 33 is formed adjacent to panel 30, or
implanted Jofapdnel3el andraasal i3 ighs Misslibhirem lighiesaittioa 33 to the
section 33 to the 5 side of second diaphragm 31. Second diaphragm 31 is
pefelaptpfodribididizegrarthar&ectiind, divpbangiG6 Isiprefefabipiprioeded of a
of transparent resin material such as an acrylic board. According to the ]
CHHERAEe Heitohe dBA oVERE gélh A eP BO dliapbsclriinere toftanerareat resin

en I(%s re 4Jhof sg)eakerf z;[em 45 emits light, thereby 10 appealing to
Helye% %)Ult S USBSTREFES ,O%gaker module 40 can appeal its existence,

so thapeuiwardh-design whichipakes A HgLINRRGLCaMP er‘ft)%lgengi) disposed at
Moreover, even when large second diaphragm 31 is used, an electric
thevigert@Rection of enclosure 41 of speaker system 45 emits light, thereby
appealing to eyes of the users. Therefore, speaker module 40 can appeal its
existence, so that outward design which makes a high impact can be realized.
Moreover, even when large second diaphragm 31 is used, an electric device can
be downsized or slim, or flexibility of design improves.

As discussed above, the mini component stereo system for audio is
described as an application of speaker module 40 for a device, however, this
invention is not limited to this embodiment. This invention can be also applied
to a portable audio instrument, an electrically charging system for it or the like.
Furthermore, this invention caﬁ be widely applied and developed into an image
device such as a liquid crystal television or a plasma display television, an
information communication device such as a portable telephone, or an electric
device such as a computer-related device.

Next, another example of a device including speaker module 40 is
discussed hereinafter. Fig. 4 is a sectional view of an automobile, i.e. a device
or an apparatus, in accordance with the exemplary embodiment of the present
invention.

Speaker module 40 is incorporated in rear tray 51 of automobile 50.

According to this structure, speaker module 40 installed in automobile 50 emits
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be downsized or slim, or flexibility of design improves. As discussed
above, the mini component stereo system for audio is 15 described as an
application of speaker module 40 for a device, however, this invention is
not limited to this embodiment. This invgntion can be also applied to a
portable audio instrument, an electrically charging system for it or the like.
Furthermore, this invention can be widely applied and developed into an
image device such as a liquid crystal television or a plasma display

liglelyidiprehy 2opralngith eppsnitinitesien dbvice W9EH asPe produle 40 is
tel one, or an electri vice.such as a computer-reJated device. Next, .
OISR SAP AP B R T OIGH o AReF ORGSR REEgE R Cetion 33

hereinafior Fio. 4. . v of omohile. § :
i %ﬁ;@i&?f WHbh 315 856€ ?ﬁﬁﬁj\'é%t% iy Oﬁlggclélﬁ;@n’sér?{og?%ﬁ(ﬁgsé‘zsgéﬁ%tnspeaker

apparatus, in accordance e exempfary embo

- R5daventipns SuppkenMadlIe1es NSO PoRRtad ipHedEaY P 8ich is the main

automobile 50. According to this structure, speaker module 40 installed in
wuioraoilentidemiind fight, sbesalydapphaiipmtd byeShéusers, lspaaker module
word, speaker module 40 is installed into automobile 50 which is a main
4thiraanePiglad dritigieacton@shiy sigsptiadwiitbhelevtkeryaahtgbriepact can be
light. Besides, voice,coil 26 of speaker module 4Q is supplied with

TERERCiy froif AeEINobhe %ﬂﬁwm@%m@%m;%%f@%ﬁﬁ%@sﬂaﬁqapmmws,

&ng%ﬁegso Egedé%igr% L ?éilll.ﬁ'hl'hesr%forgmﬁpﬁ%%ﬁ%ferggg%g cfl Q;V%asgz%apaer?é Iﬁim, and
xistence, so esign wnich makes a nig |mpact can pe

design improves.

INDUSTRIAL APPLICABILITY

A speaker module of the present invention can be applied to various
acoustic devices which are required to be designed for appealing to eyes of users
using a light emitting function besides sound emitting function. In addition,
the speaker module can be also applied to various electric devices, various
apparatuses or the like. According to the present invention, the speaker
module or an apparatus including the speaker module improves in design,

thereby providing a great industrial value.



realized. As a result, the speaker module, which is installed in the
apparatus, as well as the apparatus such as an automobile can be
downsized and slim, and design improves. 10 INDUSTRIAL
APPLICABILITY A speaker module gf the present invention can be
applied to various acoustic devices which are required to be designed for
appealing to eyes of users using a light emitting function besides sound
eqitiigg: function. In addition, 15 the speaker module can be also applied
to various electric devices, various apparatuses or the like. According to
the presgrpéaventiobukheospeales: module or an apparatus including the
speaker module improves in design, thereby providing a great industrial
value. % Glaimsickitispeakas maddiecomprising: a magnetic circuit
having a magnetic gap; a frame coupled with the magnetic circuit; a first
diaphragmieos ptegladthiahpae phenyeat te:fiame, the first diaphragm
having a first face and a second face opposing the first face; a voice coill
coupledaviiitht thepfiratsliaphyhgnviah theckiishidace! aupatined the feiclebilagm
inserted into the magnetic gap; a panel having a frame portion and being
Coayitedc ith the: padphenyed fhes opposing the first face;

a voice coil coupled with the first diaphragm at the first face, a part of the
voice coil inserted into the magnetic gap;

a panel having a frame portion and being coupled with the periphery of the

frame;

a second diaphragm coupled with the panel inside the frame portion, thereby
forming a hermetic space with the panel and the first diaphragm, and acoustically
coupled with the first diaphragm, the hermetic space facing the second face; and

a light emitting section configured to emit light to the panel,

wherein the panel transmits the light from the light emitting section to a

side of the second diaphragm and emits the light outside from the frame portion.

2. The speaker module of claim 1,

wherein the second diaphragm is made of transparent material.

3. 'The speaker module of claim 1,

wherein the second diaphragm has a substantially plane shape.

4, The speaker module of claim 1,

wherein the second diaphragm is larger than the first diaphragm in area.



frame; a second diaphragm coupled with the panel inside the frame
portion, thereby forming a hermetic space with the panel and the first
diaphragm, and acoustically coupled with the first diaphragm, the
hermetic space facing the second fagge; and a light emitting section

]?%r:;i?#gﬁg to eeﬁmit Ilﬁ'ﬁl%,‘t1 etg‘ x aanr,}lei, wherein the panel transmits the light

|8hpem?t¥|ng section to'a ‘side of the second diaphragm and

elﬁﬁksret eaE] ts%l&gé‘%’teof{% &Eh%eﬁrﬂs%‘?aﬁ’%ﬂ{‘a sip-agé“% SRgakgr module of
claim 1, wherein the second diaphragm’is made of transparent material.
3. The speaker module of claim 1, wherein the second diaphragm has a

substantially plane shape. 4. The speaker module of claim 1, wherein the

sgcond diaphraggis-lagensaan bhefirsh diaphragm in area. 10 5. The
speaker module of claim 1, wherein at least a part of the panel is made of

tERNSRA! et matehiakify I sPeaxes medils @kgiaim 1, wherein the light

emitting section is implanted in the panel. 7. The speaker module of claim
1, wherein the light emitting section is a light emitting diode. 8. A device
comprising: a main unit; and

7. The speaker module of claim 1,

wherein the light emitting section is a light emitting diode,

8. A device comprising:

a main unit; and

a speaker module including:

a magnetic circuit having a magnetic gap;

a frame coupled with the magnetic circuit; a first diaphragm couple with a
periphery of the frame;

a voice coil coupled with the first diaphragm, a part of the voice coil inserted
into the magnetic gap;

a panel having a frame portion and being coupled with the periphery of the
frame;

a second diaphragm coupled with the panel inside the frame portion, thereby
forming a hermetic space with the panel and the first diaphragm, and acoustically coupled
with the first diaphragm; and

a light emitting section configured to emit the light to the panel,

wherein the panel transmits the light from the light emitting section to a side of

the second diaphragm and emits the light outside from the frame portion,



a speaker module including: a magnetic circuit having a magnetic gap; a
frame coupled with the magnetic circuit; a first diaphragm couple with a
periphery of the frame; a voice coil coupled with the first diaphragm, a part
of the voice coil inserted into the magnetic gap; a panel having a frame
portion and being coupled with the periphery of the frame; a second
diaphragmeeginriedpdihehe fanebinaidgituaritame RarHamidRaNd with
forming a hermetic space with the panel and the first diaphragm, and

electri@gofisticellyaamniad twite Refisphidiaphra, and anlighlgmitting section
configured to emit the light to the panel, wherein the panel transmits the
light fromybeilight epriiliBEnsestiRNs!Sida RitihgcepRancidRnREagahARe: to
emits the light outside from the frame portion, 11 wherein the speaker

the voideQsileqigd eatateduntp the main unit, supplied with electricity from the
main unit to the light emitting section, and emits light, wherein the speaker
module is supplied with electricity from the main unit to the voice coil, and
emits sound.



