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|  DESCRI PTI ON SPEAKER MODULE AND DEVI CE USI NG THE
SAME 5 TECHNI CAL FI ELD The present invention rel ates
to a speaker nodul e used in various acoustic devices
or information comuni cation devices, and relates to
various electric devices or apparatuses using the
sane. 10 BACKGROUND ART Fig. 5 is a sectional view
showi ng a conventional speaker nodule. Magnet 2 is

~sandwi ched bet ween upper DESCRIBIEON yoke 1, so that

i nner -magnet type magnetic circuit 4 is formed. Frame
8 is connected with yoke 1. 15 First diaphragm?7 is
bonded to a circunference of frame 8, and voice coil 6

“connected with first dSBEAIEGRIMODULEserted into

magnetic gap 5 of magnetic «circuit 4. Thus, a speaker

unit is constructAND PANAICRUSING HESAMEW th frame

8, and first diaphragm7 is surrounded by panel 10

which is a part of a wall constructing hernetic space

12. Second 20 di aphragm 11 is connected w th panel
TECHBNICAMFIELBt di aphragm 7 and second di aphragm 11

are acoustically coupled with each other. Thus,

speakKEhe moeeért 1d@&ritsorc apkttesidbed. spdzker kinodublf used in various
speaker nodule is, for exanple, disclosed in

ararstini desited apamdsen #adre comBulphicg Hon alevides, and relates to various
2003-179988. However, speaker nmodule 13 is extrenely
elettiricoddvicasormppaesivgre dsimg thetdaene.25 for an el ectric

device or an apparatus using it. Speaker nodule 13 is

desi gned

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 each other. Thus, speaker module
13 1s constructed. This kind of speaker module 1s, 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
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in such a manner that its outward appearance is
substantially plane because the device, in which

speaker nodule 13 is installed, is required to be

thin, small 2 and conpact. Theyefore, second di aphragm

11 has a pl ane shape. Wien second di aphragm 11 is

desi gned, for exanple, a photograph or a picture is

printed on a surface of second diaphragm1l. In this |

and econgmattt e nfThendford) esecphdt digphpdgrar 11 Hemspacplane shape. When
fixed, so that it does not nmake a high inpact on a 5

seend diaphragsel Wiedesigheddéoti eeample, whiphbtgpaphker a picture is
nodule 13 is installed, has a display function such
peintédyoinda crurftcal of gaoall didphrggmethndrdilisheaagmedidtents of the
are structured with transparent material. Then, a
phatpkrapls ex theopicbuehamsitdd)so dhatitybieanot snglteas bikh impact on a
under them and speaker nodule 13 is installed in the
wpagctric 10 device with second di aphragm 11 desi gned
nothing. In this case, because panel 10 and second

di aphimgraselwaere theatesper, émwhish epdadiermdditle 1B3sdastalled, has a
not appeal its existence. SUVMARY OF THE | NVENTI ON 15
displayatumctionduich af lighiel myetdnpanelythandrsecond digthragm 11 are
magnetic circuit, a frame coupled therewith, a first
giragired witl tyansparent materiphnélhern o disphay sehtamwsuxgnas liquid
and a light emtting section. The first diaphragmis

ayajsles p?aqeﬂ undepdhepheny speakhe nicdade 13 Tkénstalled indhe electric
is coupled with the first diaphragm and its part is
devses waith i second diaghesgne pleetgntegenuﬁgngt i bn ghiscgase, because
The panel is 20 coupled with the frane. The second

erned Hi0ayd second uigapgragm Hltdve tpamsgiarent, ispeaksr modmlen}3 can not
a hernmetic space wth the first diaphragm and

annead ttisexigtoncezoupl ing with the first di aphragm The

light emtting section emts light to the panel. The

panel transmits the light fromthe light emtting

section to _a si
SUMMARY OF THE INVENTION

A speaker module of the present invention includes a magnetic circuit, a
frame coupled therewith, a first diaphragm, a voice coil, a panel, a second
diaphragm and a light emitting section. The first diaphragm is coupled with a
periphery of the frame. The voice coil is coupled with the first diaphragm, and
its part is inserted into a magnetic gai) of the magnetic circuit. The panel is
coupled with the frame. The second diaphragm is coupled with the panel,
thereby forming a hermetic space with the first diaphragm and acoustically
coupling with the first diaphragm. The light emitting section emits light to the
panel. The panel transmits the light from the light emitting section to a side
of the second diaphragm. Using the structure discussed above, the light from
the light emitting section passes through the panel, and a part of the pan§1 or

the whole panel emits light, thereby appealing to eyes of users. As a result,

- the speaker module can appeal its existence, so that outward design which
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of the second di aphragm Using the structure discussed
above, the light from25 the light emtting section

passes through the panel, and a part of the panel or f

the whol e panel enmits light, thereby appealing to eyes

of users. As a result, the speaker nodul e can appeal

its existence, so that outward design which 3 nakes a

hi gh i npact can be realized. BRI EF DESCRI PTI ON OF THE

MR NdSghiimpatt can be sedidednal vi ew of a speaker

nodul e in accordance with an exenplary enbodi nent of
BREEPrBESORIPRION OFHTHE BRAWINGS a sectional view of

anot her speaker nodule in accordance with the

exenpFar yl &srhoskchent] oiew hd propsakdr modedd iinmnecckrdpned with an
is an outward appearance of an electric device in

acuoplday embadithent tithexaepdmtripnventioni nent of t he

present invention. Fig. 4 is a sectional view of an
apparBigu? ism aedemdd vesy wif tamother spgddikex engdde yin accordance with
enbodi nent of the present invention. Fig. 5is a
theotieonabrw embodimentoafithe piresord ins@e@deer nodul e.

DETAI LED DESCRI PTI ON OF THE EXEMPLARY EMBCDI MENT Fi g.

1 i s HKigs8asiaonaltwdrdvamfeazasqeakan chatirit devite in accordance with
accordance with the 15 exenplary enbodi nent of the
theesentplaryw embpdimenfribe p2esdrg iswenbidiched bet ween

upper plate 23 and yoke 21, so that inner nagnet type
magndiige £iiscaisectipral gidwr obdn apgafataseir?@cecerdance with the
coupled with yoke 21. First diaphragm 27 is bonded to
exepeplaphempodiméntaofghe Presend inventomoi | 26 coupl ed

with first diaphragm?27 is inserted into magnetic gap

25 ofFigagneaisectainad yiew 2fia cThventienalGpepkeatkmpdulei t i s
constructed. Plate 23 and yoke 21 are nmade of nagnetic

net al

DETAILED DESCRIPTION OF THE EXEMPLARY EMBODIMENT
Fig. 1 1s a sectional view of a speaker module in accordance with the

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 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
18 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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havi ng hi gh perneability 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 filmsuch as gol yethyl ene

terephthal ate. The inner magnet type speaker unit is

shown in Fig. 1, however, an outer nagnet type may be

25 used. . Panel 30 is coupled with a periphery of

hcankicalBy cbapleddwdilaphrhgithdd via hdrardedsparep8el THOs, speaker
Fi rst di aphragm 27 and second di aphragm 31 are 4

andudd i40ald yorcrnpdted. Wlighteemlixtnighesctwira 3Beismdrined adjacent to
space 32. Thus, speaker nodule 40 is constructed.

hagdlt 3@mbhdilixghts entittimg 38cticn f3% prdtsalight ot pamel pAnePanel 30
30, and light emtting section 33 emts |light to panel
B@nskatrethe3hght fns light dowgtihpolettion @8 td ghleastid tidegof second
section 33 to at |east a side of second 5 di aphragm
GibphangimeBilf ankdhendityghthe ohiglst datsitéol Vipalsepanél &80dand second
second diaphragm 31 are nore preferably forned

dmphspanaiit ard mors pesierghlyfformpdntednspaPento ilhds eneugh for panel
transparent material such as glass or acrylic resin.

Sbrte ipdudé dubhmsparenpaneaterd] sscH arsmgthssf ogemeyh¢ resin.  More
resin material inplanting optical fibers positioned
pawsioullant pardl t 30 0y fomeed of geera ressi deaisiisd ecopldnting optical
di aphragm 31, 10 and nade of material nentioned above,
BheratposgiqeddroBdight eoarttiag seétitn83 to nandpaf sxeond diaphragm 31,
mat eri al di scussed above. Second di aphragm 31 is

zid usade af Iyaterial phevtivhed abiovet oxivdpie agmeR B0 s farmzad of the
second di aphragm 31 is nade of resin film having

- txppsenttmateargil dlisgyssedcabayvs. pSegmtdhdiapteagm 31 i1s acoustically

terephthalate or acryl. In the structure di scussed

cogles] withefirgti djaphergng tA7Thgo shat sannd3lisphtagm 83 isinghde of resin
the |ight passes through panel 30 and is transmtted

filon hhawing ajwroprigtevigitlitylisugh pagolysthylehe serephpbalateér acryl.
panel 30 or whole panel 30 emts |ight, thereby

appedni the sivuehiws ditcussed saboThewdikor kghts pwattorg sedidne33 emits
40 can appeal its

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 31 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

is transparent is used, objects to be displayed or contents disposed under panel
30 can be seen through second diaphragm 31 and panel 30.

Luminous efficiency improves by using transparent material. Besides,

in a case where display section or the like is designed under transparent second

diaphragm 31 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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exi stence, so that outward design which nmakes a high

i npact can be realized. In addition, if second

di aphragm 31 is nade of transparent material, 20

obj ects to be displayed or comtents di sposed under

second di aphragm 31 can be seen through second

di aphragm 31. Further, if panel 30 whose part or whol e

is transparent is used, objects to be displayed or

&0t ents di sposed under panel 30 can be seen through

second di aphragm 31 and panel 30. Lum nous efficiency

i mpr avgl fhythes s@ohd alisplaragni 3Tk erefirabBefirdesl, in 2fbstantially
in a case where display section or the like is

plase ghage U nte thisr @3s phy ering elo® stluctinab kiffegimoBdecond diaphragm
transparent panel 30, objects to be displayed or
shnierlataandeviie aceg dPeakighhoduler) icghtheedowhiizgd or slim, or
section 33, even when surroundings are 5 dark. Stil

flessibiiety of desighdngbirapdy, agm 31 is preferably forned in
substantially plane shape. In this case, by using the

st r ucYasr &irtbkfececaid siaphthgihaphr agnpreddrabdyn klrget ritan first
devi ce using speaker nodul e 40 can be downsi zed or

diphragm 251 heed.biUsing this desictme] bpeasesecHied diaphragm 31 is
further, second diaphragm 31 is preferably larger than
kirgat souhidaprosagme R¥el improvas. Aisegtiohhaviaty aitdngeesurface area at
because second di aphragm 31 is |arger, sound pressure

4 peelphenpraivis. elctie tdevitehasinggspeakar gaodulef 40 ecaar ba used as

at a periphery of the electric device using speaker

genoind elidfhem . u Bk refrd,Oewec srhdndh apphalkgmed lelectric device is
Therefore, even when a small-sized electric device is

wedd a udosmsb prekspre dswel eanche seomedband effivient design can be
efficient design can be realized. Furthernore, a

teafjp¢d.em tting diode is preferably used as |ight

emtting section 33. Using the structure nentioned

abov dfurshentore; apbglkt emdtingedodedd preferably used as light emitting

section 33. Using the structure mentioned above, electric power can be saved
in speaker module 40.

As discussed above, the display section is 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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15 in speaker nodul e 40. As di scussed above, the

- -display section is designed by utilizing the space

under transparent second di aphragm 31 or transparent

panel 30, so that objects under second di aphragm 31

or panel 30 can be seen. Cenerally, a display section
fornmed inside, i.e. under speaker nodule 40, is not

visible from 20 outside. However, the display section

tieat Iightspastebthirough pgnphse)| add sapart eegamnd 30 apkwiadempanel 30
31 transparent. Therefore, electric devices including
enifedight! sherelyiappdaling he egeeof asas. be\sod rangdedspeaker module 40
only in a horizontal direction in which heights of
tdreappeglatentisteace, sthat antwatd dedige mhichimdiids ahigh impact can
in a vertical direction in which the conponents are

bé ketdizeds a result, even 25 when | arge second

di aphragm 31 is used, an electric device can be

downsAgz etowh insh isseti@tal fiewi dfi Figt £, GEhtlemiifting seotivre33 may be
In addition, light emtting section 33 is forned

miplanesd idto padl 3B0,Udng Ghe aiudtughingassed dbduvepgihole size of
panel 30, and a part of panel 30 or whol e panel 30

ket snitghg, sédianed3 apdephnelg 300 whiizh afre usasbindd each other,
result, speaker nodule 40 can appeal its existence,

darrtdses bytther amdest gorsdspohdimgk s i bhghaitimactAc anresult, an
be realized. 5 As shown in a sectional view of Fig. 2,

¢legiric devitd cag teeddwnsiz8B orajinheor flexibiityed destgn mapedves. In
30. Using the structure nmentioned above, whole size of
addibbneight itpgneeittame 63 Eae] B ftﬁ@hemﬁnhpho\mdeby implanting
conmbi ned each other, decreases by the anobunt

kghtreenjitimgi segtivn 33tintd pabed@0. ng. As a result, an

el ectric device can be downsized or slim or

f | exilBext, tan ekavipde gh a dpviow éscluding Gpeakiyt noduld i§hstructured
transmttance for panel 30 is further inproved by

abmgyeaist disgusdeidgherenafter. ngiigedt isoan3@utiwerd ppwesirafle 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

inputted into speaker systeﬁ 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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Next, an exanple, of a device including speaker nodul e

40 structured above is discussed hereinafter. Fig. 3

is an outward appearance of a mni conponent stereo

system for audio as the device in accordance with the

15 exenpl ary enbodi nent of the present invention.

Speaker nmodule' 40 is integrated into encl osure 41,

wher eby speaker system 45 is constructed. Anplifier

42 i siraspeakel ivhodule a0, atcoidetinpheagh Plahas anpucudd plane shape
i nto speaker system 45. Controlling section 43 such as
anplisdposadinpvhe winly Gont isogiivn eflenhslbemengl.i fAeshdi@n in Fig, 1
As mentioned above, mni 20 conponent stereo system 44
610Figa &liligha endnting eedtionc 38l ¢y formddnadjudeas @nnd 36 od &nplanted
control ling section 43 and speaker system 45.

WP paheE80,4hd panélr3i trangmiBcliglantrom3ightcerittingsseckiod 83 to the
are a main unit of mni conmponent stereo system44. In

side wirsdcorsb dipdiragmidl.e Gdtond dinphadde Bl it peefdrablypformed of a
unit of mni conponent stereo system 44, and |ight
anhtpavent sBhh) amd3panel Bppd igdfembly déhendd idfi tyangpdrent resin
25 emts light. Besides, voice coil 26 of speaker

madtetia sifchiss supatyliedoard.h electricity fromanplifier

42 of the main unit and emts sound from second

di aphheagrdidg. to7tHenstspetadce memidohal 4Boves dargedpanadpd( dipposed at
31 has an angul ar plane shape and is disposed at the
thieofrent reention exft émalosafre et lof sspeakdi .sydiens Mveniits Hight, thereby
| or Fig. 2, light emtting section 33 is forned

apfjeabiogt tot eyqeaoethe30gersr  Mimprefnres dspeakéo npsivdeé 400camagpeal its
panel 30 transmits light fromlight emtting section
&dstence,hw thadi dewetrd slesmmdwitidphradkgm BhighSenpad: can be realized.
di aphragm 31 is preferably formed of a transparent
Motenvenrelepawben 3grgessepord digiirpginos heslusdd, tamaelepariedevice can
resin material such as an acrylic board. According to
hendownsived ar elime nt flexibditybd\designamgerovesiel 30 di sposed

at
As discussed above, the mini component sterco system for audio is

described as an application of speaker module 40 for a device, however, this
invention i1s 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 can 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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the front section of enclosure 41 of speaker system 45

emts light, thereby 10 appealing to eyes of the

users. Therefore, speaker nodul e 40' can appeal its

exi stence, so that outward degj gn whi ch makes a high

I mpact can be realized. Mreover, even when | arge

second di aphragm 31 is used, an electric device can

be downsized or slim or flexibility of design ,
light, ashesebyAapgesins e kyebafeusdrbe ba i woedpepedker module 40 is
stereo systemfor audio is 15 described as an

amphllabinto mudmepialbOrwhict il @ #HAid anita addJighe emitting section 33
however, this invention is not limted to this

sniageh leehtvithTblestricitse ahd amitadighe. aBesideppldied coil @6aof speaker
portable audio instrunent, an electrically charging
sypdulmdfds supphiedtwithl élketricityufrohe absmobildi5® which is the main
i nvention can be w dely applied and devel oped into an
undgend devite sownt iroms sacdridydiagpheagsat 3. tBhaefore ospeakea module
pl asma di splay television, an 20 information

40 ranrppenl os cestenes, swcthat deaigrowhath endledsephigtejmpact can be
an electric device such as a conputer-rel ated devi ce.
Neized anAt aaresekathd epedkea mledile pwhih isdinstplbygeiamkidhe apparatus,
nodul e 40 is discussed hereinafter. Fig. 4 is a
aewellasdhe\dpparafusauchiesonm birttenobilecarabd dvivesizedramahnslim, and
apparatus, in accordance with the exenplary enbodi nent
disighenprement 25 invention. Speaker nodule 40 is
incorporated in rear tray 51 of autonobile 50.

According to this structure, speaker nodule 40

installed in autonobile 50 emts 8 |ight, thereby
BYRUATRIAL APRIICABILITYrs. In a word, speaker nodul e

40 is installed into autonobile 50 which is a main

uni t ,A spdakeymodare tofi thy presendringantions cuphé iappliedt o various
electricity and emts |ight. Besi-des, voice coil 26 of
anouake deviges wihichiare reqainmdl odw: destigned fortappeating to eyes of users
autonobil e 50 which is the main wunit, and emts sound
Ysingnas Bgbh dndttaph faneticdl besitles ebend ensipgng dnnetweiul eln 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.
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40 can appeal its existence, so that design which
makes a high inpact can be realized. As a result, the
speaker nodule, which is installed in the apparatus,
as well as the apparatus suchgas an autonobile can be
downsi zed and slim and design inproves. 10

| NDUSTRI AL APPLI CABI LI TY A speaker nodul e of the
present invention can be applied to various acoustic
devi ces which are required loAlMSdesi gned for
appealing to eyes of users wusing a light emtting
function besides sound emtting function. In addition,
15 the speaker nodul e can be also applied to various
el ectl.ixssiekieg @fod@to@psisigppar at uses or the |iKe.
According to the present invention, the speaker

nodul £npignaticapealtdiaing Achaghdii: & speaker nodul e

i mproves in design, thereby providing a great

i ndusd friapde stalpled wthGhel ivbghetidcizpaiaker nodul e

- conprising: a magnetic circuit having a nmagnetic gap;

5 a fq firet dieplian whiipled Retlragreipgiereof chi frange: f i r st

di aphragm coupl ed with a periphery of the frane; a

VOi Cex ¢0ide enlipbwsletM witht tiee firsts disgplapbmagmpaat pérthe ofoice coil
the voice coil inserted into the magnetic gap; a

1pamebd dotopihednapghdtid fwp;per i phery of the frame; 10 a

second di aphragm coupled with the panel, thereby

f or manparelvenpid withdhaperiphiehy bhthepfrarle; and t he first

di aphragm and acoustically coupled with the first

di aphr agpondatidphragm coupled with the panel, thereby forming a hermetic

- space with the panel and the first diaphragm, and acoustically coupled with the

first diaphragm; and
a light emitting section for emitting light to the panel,
wherein the panel transmits the light from the light emitting section to a

side of the second diaphragm.

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.

5. The speaker module of claim 1,

wherein at least a part of the panel is made of transparent material.
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alight emtting section for emtting light to the
panel, wherein the panel transmts the [ight fromthe
light emtting section to a 15 side of the second

di aphragm 2. The speaker nodghje of claim 1, wherein
the second di aphragmis Made of transparent material.
20 3. The speaker nodule of claiml1l, wherein the
second di aphragm has a substantially plane shape. 4.
The ‘speaker nodul e of claim1, wherein the second

di aphragmis larger than the first diaphragmin area.
25 5.6.Thige speddee modebeclaimcl,ai m 1, wherein at | east
a part of the panel is nmade of transparent material.
10 6.whbeeisphalkight sodttig edctivhak iinplavedririthe pbhael. i ght
emtting section is inplanted in the panel. 7. The
speaker nodule of claim1, wherein the light emtting
sectionis a light emtting diode. 8. A device
conpr7.singspeakemmotdulebf ¢claind, 10 t he speaker nodul e of
claim1l1l, wherein the speaker nodule is installed into
t he maheraanithe hghppmiitthg ydctionak eadightenhittihg divdene
main unit to the light emtting section, and enits
light, wherein the speaker nodule is supplied with
electricity fromthe main unit to the voice coil, and

- em t S8.dodiendce ddmprising: .

a main unit; and

the speaker module of claim 1,

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.




