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M CROPHONE MOUNTABLE ON MAIN PCB TECHNI CAL FIELD 5
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m crophone, and nore particularly to a condenser

m crophone nountable on a main PCB. BACKGROUND ART In

general, manufacturers are focusing their attention on

m ni aé@O%ENSER dIQO?IHONE M@@N@BLE‘O‘N‘MAE\DPCB

sati sfy consuners’ needs since consuners prefer to the

mniaturization of the electronic products as well as

hi gh performance of the electronic products. In

general, an SMI (Surface Munt Techni que) is used
geﬂ@QﬂM@ALME@ni aturizing the el ectronic products.

5 Hovever, ihe, M §iaRfiofPRlat’dtd % &Bnd&HseC ihRRiphone, and more
conponent aving a low critical tenperature SI nce a

r efohoisujriyde ¢ sondensgmicrephoppmosgtablecn aB@H PEBvi ce)
is perforned under high tenperature. Further, since
the el ectroni c conponent has the predetermnm ned

t hBAGKREROUNPARE the SMI is applied thereto, it is

necessary, ggﬁérala UBRARELS AD ?J!:'i.lmﬁg Gh&p a@éntlo@ dBinhiRGBzation of
e

is direct t owar an inner sid t he e ectronic
10 pr sthatronigpeoriuctsaneader to FeLy eonspmatseReqds sigg consumers prefer to the

s
Efaﬂﬂ'%ﬁtla SOU% el%Pt Bk a8SwellOWNhigh bkdormtance of the

conventlonal condenser
m @te@trhmn @roductso ingenesi, %Il %Mge(saffa%f MenakFesapique) 1s sed generally

m (f%;oﬂlmgt%rlz %Ctﬂ%dél&ﬂxlo}‘xw Pl‘oﬁuéatE‘eHﬁ@@V&nEHeogﬂT is not applied to an

condenser one rd direct he
comisotionic cmpnnent heyingr lov critisalignpenptupe +igsrareflqw process for an

1511 %ﬁDESS@acemgﬁ tiSevidd) & beﬁ@@l hQM'hlé}Pﬁﬁﬁ‘o@%@ﬁre

mi ¢rophone 1s inferior in sound quality since a soun
wave trafsfther, jsich the egbectigpier eorRBONERb RS tlgq)@mgiege@mr@é thickness

V\’h%Oe nghec ?Wﬁ?ﬂ)ﬁvhg@ Hidbetb &9 isq{bcggsm‘}htﬁatr@b&nﬁ&ﬁnt fhount region of

lrec e |1 nner si

peﬁsp@ctHGHels\mzmﬁqdupwgmdrm inpgy sadq;«aﬁ{g@ ﬁgeé}rowpd),r%wbwgen the main
?@Beg n%hnltefcﬂ?l tﬁQQM&P&AIQEﬁJdH&BI n PCB and Fig. 2 is a

VI ew | ustr at ondenser ﬁleO hone nount ed
20 on t he cdeaswhilonag shmfvmxrpéaz 1 3pd Adg. gh@\ﬁﬁumh hpjegof aconventlonal

an@mllzde%serzrmcf' o stni%{njﬂ% &n %?c%sé%f 4 E@ud@ﬁ&\‘%ﬂ%ﬁo%ﬂ@ﬂxe Accordingly,

condenser g one fornmed on the case
PO the convetiione mrélﬁme@ RIErophORR i rrdriocdigssh HWeCOfEPOI%Ht mount

! o?%&? oPthe pin"?t Con cf.g@*e R e ’Ith%f ¥ fad Sontdationhd Bondenser

e conventlona nser n1crop one 10 are
admeicwoghone isamfgsonin sovad gupkifysege axpupd wave dapgler pjh keeps apart

25 Ml g&j @%ﬁg@%&f){e {8 cggﬁgﬁer{t %Jd'n??%fut%{ gﬂih@@ﬁélh?@ﬂ‘% directed

soun fom L he SO source
cotereartlitomiahercodelenser mi crophone 10, it is necessary

-1 Fig. 1 is a perspective view illustrating a condenser microphone mounted on
the conventional main PCB and Fig. 2 is a side view illustrating a condenser
microphone mounted on the conventional main PCB.

30 As shown in Fig. 1 and Fig. 2, the sound hole 12a of the conventional
condenser microphone 10 is formed on the case 12. The PCB 14 of the conventional
condenser microphone 10 is located on the main PCB 20. Contact terminals 14a, 14b
of the conventional condenser microphone 10 are adhered on lands of the main PCB
20 by a soldering method. Accordingly, in order to transfer directly the sound wave

35  from the sound source to the conventional condenser microphone 10, it is necessary
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BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects and features of the invention will become

apparent from the following description of preferred embodiments taken in
conjunction with the accompanying drawings, in which:

Fig. 1 is a perspective view illustrating a condenser microphone mounted on
the conventional main PCB;

Fig. 2 is a side view illustrating a condenser microphone mounted on the

conventional main PCB;



35 conventional main PCB; -2 WO 2005/ 069681
PCT/ KR2004/ 002526 Fig. 3 is a perspective view

wOoRbusgbsat i ng a condenser m crophone nount ed ORCIKR2DIF/002526

PCB in accordance with the present invention; Fig. 4
is a side view illustrating a condenser ni crophone
mounted on a main PCB in accordance with the present

i nventi orgig 3 5l Pperfpecfiverie®lIBstRaIng b OV b sk SidrabHoRE nfounted on
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i NVigRENGIEE m @ccosiapge With &g praseat nyveplonii ew

il ustratpipo & o éldlesheﬂrlﬁflﬁfdhﬁg aRBRAdIsBRRicréfhode mounted on a main
condenser 1 crophone in accordance with the present

i nVBRGR irbgecordagee with dhepregsnb IygBEser spect i ve vi ew

sillustratpipgs & dnl xSdmd Ve ilReatidda Em%éf%hdﬁloﬁe in accordance

10

15

20

25

30

35

condenser m crophone in accordance with the présent
i nWaHt thgpreser; 1gverg1qns a sectional side view

i Il ustratpipgs g §§=&ﬁeﬁalmcefﬁe«/qqu§f§ﬁﬁgl al®Rt pRferfd embodiment of a
condenser m crophone in accordance wth the present
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i I'l'ustratdjng 7a1§%oréséplea&f efs?@ctu%'m?éi{/ NERbirafngd a ﬁrst preferred
condenser m crop one in accordance with the pr esent

i nwEverBRent p6a gexsenggymricranbrnimrRepIdanea yithy e present invention;
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Fi g.
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m crophone nounted on a main PCB in accordance with

the present inventi on, and Fig. 4 |s a_si de Vi ew

i | BESTMOINES FORGABRSINGH) NVENRIQN on a main

PCB in a%@é’r&ﬁ‘é%ﬂl"‘ﬁdﬁb& rr‘r?adeFHi %@ﬁﬂtto 'tﬁ@’ﬁféﬁélﬁ@nve%ﬁon examples of
Referring to Fig. .3 and Fig. 4, a condehser m crophone

108hésh @lﬁel”fs!?té?é%ﬂn thengesnmpeRying dastiiaes dWdsreyer possible, the same

CORIIORAM niRbEs WilHeOed dBud At i &a@v'ﬂ{ﬁ 4g Qeﬂamoeth%%gme or like
of a main PCB 200 by a sol defing net hod

rePfdW nethod in order to transfer a sound vvave from

a sound § ?% BGe atp@rsggkﬁlv‘é@"‘a@ NRRfratih ng @&ﬂﬁﬁ&r%@r@ﬁ&%&@unted on :

t he through-hol e he main . According t
t ha BYA dp apceidgptforyith3be poescat lﬁvﬁét“m exdnkig. 4 is a Side view

| NYRREAEY a %t{&?s&hﬁxc‘:@%ﬁ@ BRLUNIEB WAL f8R BOB 2098 Rdance with the
the main ~ PCB 2 is directed toward an 1 nner side of

nP@F%t‘l’r"tﬂﬁP@nproduct, the main PCB 200
Referring to Fig. 3 and Fig. 4, a condenser microphone 100 of the present

invention is adhered on a component mount region 200a around a through-hole 202
of a main PCB 200 by a soldering method or an SMD reflow method in order to
transfer a sound wave from a sound source to the condenser microphone 100 through
the through-hole 202 of the main PCB 200. According to the condenser microphone
100 of the present invention, since the component mount region 200a of the main
PCB 200 is directed toward an inner side of an electronic product, the main PCB 200
is mounted on a corresponding electronic product (for examples, a cellular phone or
a cassette recorder) in the state of its minimum thickness (d2) regardless of thickness
of the mounted component.

To do this, a sound hole 110a is formed on a PCB 110 instead of a case 102
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is nmounted on a correspondi ng el ectroni c product (for

exanpl es, a cellular phone or a cassette recorder) in
woheosgesase of its mnimum thickness (d2) regar #CeA&R2004/002526

t hi ckness of the nounted conponent. 35 To do this, a

sound hole 11Ca is fornmed on a PCB 110 instead of a

case 102 -3 WD 2005/069681 PCT/ KR2004/ 002526 in the
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comABagthh seindchale umed engbe Pdsinstead R ﬂmsape Ythe main PCB 200
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is a sectional side viewillustrating a first
preferred enbodi nent of a condenser m crophone in

accor dan‘f?irWeHboHHﬁexﬁ]" esent invention, and Fig. 7 is
an Fig. 6 is a sectional side view illustrating a first preferred embodiment of a
condenser microphone in accordance with the present invention, and Fig. 7 is an
30  exploded perspective view illustrating a first preferred embodiment of a condenser

microphone in accordance with the present invention.

Referring to Fig. 6 and Fig. 7, the condenser microphone 400 of the present
invention comprises a cylinder-shaped case 402 having one side which is opened and
the other side witch is closed, a first metal ring 406 inserted into the case 402 to

35  connect electrically to a back plate 408, the disk-shaped back plate 408 having a
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30 expl oded perspective viewillustrating a first
preferred enbodi nent of a condenser m crophone in
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Fig. 6 and Fig. 7, the condenser m crophone 400 of the
present invention conprises a cylinder-shaped case
402 havi ng one side which is opened and the other
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ex pommdtlsn tbermafald 420,4228ird f@metiovido thehiixsplar eyminal 422 connected to
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t erm nal
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depr:e&erptm@emtmn are connected to the main PCB 200 and the power is applied to

Vdd and GND, the diaphragm 412b is electrically connected to the PCB 418 through

the polar ring 412b and the second metal ring 416 and the back plate 408 is

electrically connected to the PCB 418 through the first metal ring 406 and the case
402.

In the above state, when a user speaks into the condenser microphone, the

sound pressure is applied to the diaphragm 412b through the through-hole 202 of the

main PCB 200 and the sound hole 418a of the PCB 418. At this time, the gap
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When the connection term nals 420,422 of the condenser
m cr ophone of the present invention are connected to
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G\D, the diaphragm 412b is electrically connected to
the PCB 418 through 30 the polar ring 412b and the
second netal ring 416 and the back plate 408 is
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cof5Ehaht ST SRergefy- koAb g Base s Tt QoG gy form ome
hohsembly, an open end of the case is curled.

Here, the diaphragm member 512 is formed with a polar ring 512a
connected electrically to the PCB 518 and a diaphragm 512b vibrated by the sound
pressure. The back plate 508 is formed by thermally adhering an organic film having
an electret on a metal plate.

In addition, the condenser microphone 500 is adhered on the main PCB 200
(for example, the PCB of the cellular phone) by the SMD reflow method since

connection terminals 520, 522 projected to the outside in comparison with the curled

-6-



25 518a is forned. The first nmetal ring 506, the back
pl ate 508, the spacer 510, the insulating ring 514,

woheostieggsinr agm nmenber 512, the second netal ri RGTARN04/002526

and the PCB 518 are sequentially stacked in the case

502. Then, in order to formone assenbly, an open end

of the case is curled. Here, the diaphragm nenber 512

i s $io¢ 6B ctheWabd 502 BRJ REFMEd BE aﬁl&gosea%ufeometmh 518. To do this, the

electrically to ghe PCB 518 and a di aphragm 512b

Vi bYORPETH B\ CREals G Eprmsd st the cirqyar “Saewabﬁ%& eormeged ¢ Vdd and

f Ofﬂlﬁe@ubﬁﬂai biRufi@ kdrihid F20i N0 iSorek| AR drBtervals outside
| ectret 25 a metal plate. In addition, the

con &Binalidéf-ophone 500 is adhered on the main PCB

5200 (f orinetadmbewvoidtiipHeBiaf tHehRtbGRb|deb@ptRAYTEe Hyeratmn of the

10

the S refl.ow nethod since 35 connection term nal

52 (CONEBeh FHsTaphene RG5OFdHRS HAsseernd PreéeTRdasmaeshmant ﬁf the present
t heinGettioadvill- e BEratPR{ 069681 PCT/ KR2004/ 002526 si de

of the case 502 are forned on an exposed side of the

PCB 518. To do this, the connection termnals are

f ormEUSTRIAL RePEICABIEITY er m nal 522 connected to Vvdd
and the Ci rcuI gr ground ternminal 520 fornmed to be

partiti orfeddescripedabaie. it erndsnser gricphene ph the; RiiesAnh dnvention is

52 2pefatddbpihe @buﬁ@pﬁyﬁk@tr%%rk&l&}dd&%h tﬁé“ﬁir&l@lﬁﬁdl@gf the main PCB
des i ption of the operati on of condenser
i b e e REckRIA ndorBech 08 dte REH st eyihentsselofthe condenser

B o APy e otiting ARIBAREASONE thain, K& s improved

ﬁggﬂyeNameaf otbﬁéﬁen%ﬂualm! is raaiBianednipet EPedh stase since the sound

15 OpWaﬁl’% eEANDEr bAA iS ShUIE cIEE She &)ntlﬁcﬁl@ﬁtf I%Bﬁﬁdreéﬂ%%‘fgltk I98& PCB on

20

25

vﬂg%lh hol e of the, main PCB  after the sound le 1s

for Gif tonslepsss micsonhigge X the Presgsle IyEntion: l%amﬂlét?sielrs directed
M €60 AREeinndCH ¢ 6f the |e}éctr51|i‘1€ praHat mﬁe@ nVI ronment of

t he nai n\gcgals i mproved . largely t he sound

quality i tW@a*W@B“‘?‘h hgs g‘Eﬁ?B Q?S&flée%llﬁcéortﬂ@éﬂ%fbdh@ what is

15 p\f@vﬂly écﬂﬁﬁfeﬁéd #28ethe nésh fatcueavl%dlﬁrekh%d CAHBRAME s, it is to be
P on which the condenser

noun o t.he main
i BPéfa A 3 FAVEIBER S IOhYBIHER IR the difslnsed gmbediment, but, on

di eRCctedradyoWar 6 tin@ntiedelo Tod& Gharibhe Iﬁb@’%ﬁt‘i’&ﬁsc and equivalent
product at need. E‘X\h ﬁhght his, invention has been

de STARGSHENSHNEIYd thgispHItARd sCopg 0fﬁh‘é§ﬂ?ﬁﬂﬂ9d claims.
considered to be the nost practical and preferred
enbodi nents, it is to be 20 understood that the
invention is not limted to the disclosed enbodi nent,
but, on the contrary, it is intended to cover various
nodi fi cati ons and equi val ent arrangenents incl uded
within the spirit and scope of the appended cl ai ns.



25 -7 WD 2005/ 069681 PCT/ KR2004/ 002526 CLAIMS 1. A
condenser m crophone nountable on a main PCB, the
woand@asat i crophone conprising: a cylinder - 8oamR2004/002526
case having one side which is opened and the other
side 5 which is closed; a first nmetal ring inserted
into the case for an electrical connection; a
di sk-shaped back plate havi ngagpsind hole to be
connected electrically to the case through the first
met al ri ng; A acondemses ajseaphopeagroyntatde sonc gl naioe PCBhape ccondenser
i ns t i ' : i ng an open top part and an open
bot %?nOpélgg? Eérglg%grlg ide an electrical insulation and a
mechani cal cydmdpmshaped caieapivirapond sidemhich isrmpenecand the other side
i nsul.at i Lng and facing to the back plate while
5i nt\g}lg%{ssﬁ%srephe spacer between the di aphragm and the
back pl atadfjrstamstet ong insetted intd thg chesr foben migcirisahensnedtion;

el ectricall. j r ' .
mechani c%#lé{'%ﬁa@%gﬁgg%?%%rr}?&g’ gﬂr“i”? 20“8@%"?‘#@?&[ é&nﬁgﬁ% eelgctncally fo
Wi tthe edse tlirpogh thedostpuoetehting;and is formed with a sound
hole, th s ' mnected to the diaphragm and the
back pl ate‘lelg% ?*%ﬁé‘ﬂgpat%gg second netal ring and the

10case, the &Chdenshapdi ngswatmrg cingdrmving anregies top part and an open
BRSSP B i T ORIaRRER supor
connect i mgdiaptﬂagrhrﬁabmddnimtmdwsinéldatﬁng sng dind asihg pe dhe back plate

term:. for Lot Lnsi de: .
o it ROt et s RMRa? BROBE bl plaer
ter m nal ai sgcobnteted ringt Hir deingnadnhestech glegtisaldy e thst diaphragm and
gr for [ nerated in an adhering
LS pr g@é"g"?‘%“ﬁgﬁ%ﬁ@%ﬁg‘é ﬁ%\%gﬁé rchd_ 3. The condenser
m cr ophoreP @B gbatdisngoumed vdiinelectrahe cempondrds and is formed with a
! n%&'érﬁ%h@%,eth{alfr@ g)gﬁll_ggc%%ﬁe&&ﬂ/oe{hepcﬁﬁﬁﬂrgé}ﬁ afngrtHg gaa{]plate through

one r eof™
the second metal ring and the case, the PCB including connection terminals

connected to the outside.
20
2. The condenser microphone according to claim 1, wherein the connecting
terminals includes:
a first disk-shaped terminal formed in the inside; and
a second disk-shaped terminal formed to be apart from the first terminal in
25  the outside and having gas exhaust grooves for exhausting gas generated in an

adhering process using an SMD reflow method.

3. The condenser microphone according to claim 1, wherein the insulating
ring includes uneven portions formed on one end thereof.
30



