METHOD OF MOUNTI NG CONDENSER M CROPHONE ON  MAI N PCB AND CONDENSER

M CROPHONE ADAPTED FOR THE SAME 5 10 BACKGROUND OF THE | NVENTI ON FI ELD OF
THE | NVENTI ON The present invention relates to a nmethod of nounting a
condenser m crophone, and nore particularly, to a nmethod of nounting a
condenser m crophone on a main printed circuit board (PCB) and a condenser
m cr ophone adapted for the nethod. DESCRI PTION OF THE PRI OR ART Cenerally,
cust orer s haMEEHO& OB MGUNTING CONDENSER MCROPHONSNON

el ectroni cs products. Hence, nmanufacturers of electronic_products are

trying to INRCBANPGERNDBNSER MIGROPHONE  ADABIEDFORt such
yrng

desires. Surface nount 15 technol ogiﬁégé@ﬁgul d be used to mniaturize
products, but the SMI cannot be use nts having a weak resistance
agai nst tenperature because a high tenperature is applied to the parts
during reflow of surface nount device (SMD). Additionally, when assum ng

that SMj is used, it is BEACKEROUNDOETHE INVANTIONf ace of the main
PCB, on which elenents are nounted, toward an i nward direction 20 of an

el ectroni ¢ fIEQdOF THE FP@VENG‘I@DUntl ng of the PCB considering thickness of
the elenents thenselves, However, in a conventional condenser m crophone,
it is difficult I Dewnt ingentinn islatesso surethehaf moKating ®aendsnser seisraphortie

main PCB is direct j (a e direction of soun source, t.hat
SRR Nl 1 R B T T AR e R P
casing of e LQRdenI8hdTPeRIBNORRonRACASEdNEncARDRA BAthe SUAT hO! €S as

shown in Figs. the front sur e maln I's nmount ed
in thelOopp03|te dlrectlon of t he sound source, sound quality goes bad
because delivery path of sound wave i ncreases.

DESCRIPTION OF THE PRIOR ART

Generally, customers have desires for high functionality and miniaturization of
electronics products. Hence, manufacturers of electronic products are trying to make
smaller products with all their heart in order to meet such desires. Surface mount

15  technology (SMT) should be used to miniaturize products, but the SMT cannot be used
to elements having a weak resistance against temperature because a high temperature is
applied to the parts during reflow of surface mount device (SMD).

Additionally, when assuming that SMT is used, it is necessary to direct a front
surface of the main PCB, on which elements are mounted, toward an inward direction

20 of an electronic product during the mounting of the PCB considering thickness of the
elements themselves.

However, in a conventional condenser microphone, it is difficult to mount a
main PCB such that the front surface of the main PCB is directed toward an opposite
direction of sound source, that is, such that the front surface is directed toward an inner

25  space of a casing of the condenser microphone, because the casing has sound holes as
shown in Figs. 1A and 1B. If the front surface of the main PCB is mounted in the
opposite direction of the sound source, sound quality goes bad because delivery path of
sound wave increases.

FIG. 1A is a perspective view of a conventional condenser microphone mounted

30 on a main PCB, and FIG. 2B is a side sectional view of a conventional condenser
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FIG | Ais a perspective view of a conventional condenser m crophone
nmounted 30 on a main PCB, and FIG 2B is a side sectional view of a
conventional condenser 1 m crophone nounted on a nain PCB. Referring to
FIGS. I A and 1B, a condenser m crophone 10 includes a casing 12 having
sound hol es 12a. A PCB 14 of the condenser m crophone 10 is nounted on a
mai n PCB 20 and sol dered such that connecting termnals 14a and 14b of the
5 m cr ophoneicidphamdmbomedé dn engn Pa&Bd of the main PCB 20. To al |l ow sound
waves to be directly transferred to the mcrophone 10 froma sound source,
it is necessary Refermane Fl@hel Avand | Pocomiesss inictodhorm | @ inshisies 2asa¥ipadd 20a

of the main PCB 20 |s directe owar d the sound source. To. neet such a
need, - a Spdeungsotb RO 1 fhe &R NESE i conrgtset raaoresltr i g on a

the el ement il fage ortininary S8 BT ERiRARE eRRR |t BY R
Accor di 5igl ymickdpRoRt 85 &Rt bdiA@ R b QihdioT U MEHIETE L. aTHRNbNdoRid WRWRLhBE a
condenser m crophone on a main PCB and condenser ni crophone adapted for the

same 15 t hec$ybshdntddalol tie abivioph@® dnfomra stoné spurod)| ie issnadesatyoto mount
limtations and di sadvantages of the related art. An object of the present
i nvention itBe pEipPER d@ suchhaice dempguveiapg 28a of dhelarde PGR 2P opibisetedn

mai n PCB and cgndenser, m crophone for the sane, in which  .a the condenser
TG ophone BYSCHTC LR Aol 8 Thebsisads qrozeprmpth the% iRERear 55,

m cr ophone J - £ cas)l ' S at.ed on
2 i n - posi TR Bhut e RRAGRbed HERARO RS ILEE ARARAES S ofNET

condenser  suifeécophBneesiant fefatd 6fthy nfFPCBR0ON the main PCB. Additional
advant ages, objects, and features of the invention will be set forth in

part in the description which follows and in part wll become apparent to
those having 25 ordinary skill in the art upon_exam nation of the

foll owi ng or may be |ear ne§UW¥&F&£Ef NYENHENt i on. The obj ecti ves

and ot her advant,@c%%?dir?ély} fﬂ% Ippe\égnqt In9entior isb%irected to a method of mounting a

condenser microphone on a main PCB and condenser microphone adapted for the same
15  that substantially obviates one or more problems due to limitations and disadvantages of
the related art.
An object of the present invention is to provide a method of mounting a
condenser microphone on main PCB and condenser microphone for the same, in which
a the condenser microphone of which sound holes are formed in a PCB of the condenser
20 microphone instead of the casing of the condenser microphone, is mounted on a main
PCB, and the main PCB is provided with a through hole so that the condenser
microphone can be freely mounted on the main PCB.
Additional advantages, objects, and features of the invention will be set forth in
part in the description which follows and in part will become apparent to those having
25  ordinary skill in the art upon examination of the following or may be learned from
practice of the invention. The objectives and other advantages of the invention may be
realized and attained by the structure particularly pointed out in the written description
and claims hereof as well as the appended drawings.
To achieve these objects and other advantages and in accordance with the

30 purpose of the invention, as embodied and broadly described herein, there is provided a
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realized and attained by the structure particularly pointed out in the
witten description and clains hereof as well as the appended drawi ngs. To
achi eve these objects and ot her advantages and in accordance with the 30
pur pose of the invention, as enbodi ed and broadly described herein, there
is provided a 2 nethod of nmounting a condenser m crophone on a main PCB.
The nmethod includes the steps of. assenbling the condenser m crophone by
assenbl i ng mdtberbnf mcohtiihie coodsmdenséroptione @phonmirs BEB. t fidt method iafuden
plate including a couple of a diaphragmand a backplate is directed toward
an opened db¢ PEpe ABF agephbing ghocopdrasgondunaraneshyrasreaphiog eslemerts Cdsthag

h | osed b f d d, f to the

Clos6d bot (TSI AL PBEACT R BOBUARG Ay e KRBT G EPEceRditg and

curling th%‘B aqe% rélﬁe%%d()fto 8&&9% dSE&J%a hat 2 LQNDNeGt A, emeli]al of
de

the PCB is ru npar e d surtace; positioning

assenbl ed Qﬁh@%%ﬁé théﬂ:é?s r%lﬁl{hﬁm% @ﬂo@ed%ﬂ%n?@ﬁfa%@%ﬁdhﬁ%eﬁéﬂ%@ﬂ@@@pm tg of
the PCB of the condenser I0 m crophone is in accordance with a through hole

formed in ttheharelosedPidBionasatfacepindentinga P8 hanngatsongd helerdmiik w@ding hed
condenser mcrophone to a |land of the main PCB. According to another
aspect of tcheingrtasependdmpsiacs ehthetgqaing sueh Habgicdarectng é?iﬁ@éadéﬁ therPePophone

i ncluding: a barrel-shap d casin gaw a cl sed bottom s ce 15 and an
opened oppdbiTHedyFPRRTE o TosuRed SR BRRRIE i COSTaNeY e B o
ring i ”Se%l%f!)gﬂeﬁé’ ohrhemgﬁ? PR s{r th[R{ fice 'qu@hdlé‘B?rtﬁé)!PF@r SR SordeQdey

external hea providing an 1 nsulation Tunction; metal ring

di sposed i MicAphbRs s ah i RBorddkhie Mgl a aBRfugBthdlg fbifedd ot ttﬁénrﬁédhf BCB; Qhdt he
casing; a backplate disposed in the insulation ring and contactlng t he

first netalsolderigg tle spmeeinglicsposbdf ihe tdudenses miatopboner jong landdof2@e main
contacting the backplate; a diaphragminserted into the insulation ring to
face the t%@(pl ate, wherein the spacer is disposed between the diaphragm

A L A TR N TENE A
ring, for YRRkl ARdenP HcRldifd: 3%aARASHHOY L& MhAfhe a closed bottom surface
15  and an opened opposite surface, the opened surface being curled; an insulation ring
mserted onto the casing, for protecting interior elements from external heat and
providing an insulation function; a first metal ring disposed in the insulation ring and
contacting the bottom surface of the casing; a backplate disposed in the insulation ring
and contacting the first metal ring; a spacer disposed in the insulation ring and
20  contacting the backplate, a diaphragm inserted into the insulation ring to face the
backplate, wherein the spacer is disposed between the diaphragm and the backplate; a
polar ring disposed in the insulation ring, for supporting the diaphragm; a second metal
ring disposed in the insulation ring, for supporting the polar ring and providing an
electrical connection passage to the diaphragm; and a PCB electrically connected with
25  the diaphragm and the backplate through the second metal ring and the casing
respectively, the PCB having a sound hole and a connecting terminal protruding
compared to a curled surface of the casing.
According to a further aspect of the present invention, there is provided a
condenser microphone including: a barrel-shaped casing having a closed bottom surface

30  and an opened opposite surface, the opened surface being curled; an insulation ring
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el ectrical connection passage to the diaphragm and a PCB electrically
connected with 25 the di aphragm and the backpl ate through the second net al
ring and the casing respectively, the PCB having a sound hole and a
connecting termnal protruding conpared to a curled surface of the casing.
According to a further aspect of the present invention, there is provided a
condenser m crophone including: a barrel-shaped casing having a cl osed

bot t om sur fdagpesed3id thndasmg, dpeprettcipp aaeda pmus faneexttinal hoenad psavidiaganbei ng
curled; an insulation ring 3 disposed in the casing, for protecting
interior partdationofinetiensrhanetdlenre disgogadoin thenigsdation wing| andi evntaqimetthen: a

metal ring,disposed in the insulation. ring and.contacting the bottom
Surface: & BBRpRA{EE R S0 2 dishone! i i e o PRg 28 oRbRtEE thngettte
metal ring;..a Iy Al ' e I ' I t ing. t he
backpl at o rdar SPRESPLABITTE iBhh HBT Etorditie U RO ERLLARA A
backpl ag e, iwhereiin thOenRPABA rihg 1¢liFRRABE backRhie Qheie tKH SRREAKTHAPEL e
backpl ate; a polar ring disposed in the insulation ring, for supporting

t he di aphr agtweearnthe diaphragin s therbankplstapp @olar mgrgtdigposas in diei ingulationgeiag) d
the polar ring, and having a conductive |ayer formed on an inner

ci r cunf er erfelesunpertEws the digphragng\andingrgral thaseiriag seprriing the maulatier ring @afl
connection thraqugh the polar ring; and a %0 PCB el ectrical | _connﬁcjt ep W t h
Che o aphr At enans BBk alcshin BRdne R medandonr e eyt SR b
casi ng respecLi Vet Yo ¢ ' ting m nal
pr ot r udi ngggloégggtr%ély Ethtghga@ur nggmsh 3%%%%8%?% ﬁgelcgg@?%aﬁ'gq @girysb?ﬁorh%é ah€h

under st@od ROt clb@tiballyn@ohc@@Oivith dRd efidbhrals Candtth® MbRRPlatchehroligh | B Ng
detail ed description of the present invention are exenplary and expl anatory

15 and ar e condwhidedayes prottiedensing tdspectioriyl dlmaPiChh heting hee soumde hbvleomdas
cl ai med. BRI EF DESCRI PTI ON OF. THE DRAW NGS The acconpanyi ng draw ngs, which
are i ncl udédmRestpE Gymial pratipdingegomnarrdde srcurlad serfase of He sasient i on and are

[ ted i d titut f,.thi 20 li.cati N t
Incorpor ted g oot e 4 Rt gl 20 eploation (L st
explai n t ey R g RidleQlaeldMprbR e thd BfsedtNntddfiofd MR Rplary and explanatory

15 and are intended to provide further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS
The accompanying drawings, which are included to provide a further
understanding of the invention and are incorporated in and constitute a part of this
20 application, illustrate embodiment(s) of the invention and together with the description
serve to explain the principle of the invention. In the drawings:
FIG. 1A is a perspective view of a conventional condenser microphone mounted
on a main PCB;
FIG. 1B is a side sectional view of a conventional condenser microphone
25  mounted on a main PCB;
FI1G. 2A is a perspective view of a condenser microphone mounted on a main
PCB according to the present invention;
FIG. 2B is a side sectional view of a condenser microphone mounted on a main

PCB according to the present invention;

30 FIG. 3 1s an appearance view of a condenser microphone adapted for a method
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FIG 1 Ais a perspective view of a conventional condenser m crophone
nmounted on a main PCB; FIG | B is a side sectional view of a conventional
condenser m crophone 25 nounted on a nmain PCB; FIG 2A is a perspective

vi ew of a condenser m crophone nmounted on a main PCB according to the
present invention; FIG 213 is a side sectional view of a condenser

m cr ophone nounted on a nmain PCB according to the present invention; 30
FIG 3 is afnappeag a%ﬁde\hh&Yhi@poﬁoﬁ@M%ﬂﬁfféto%@?&@&ﬁfi'ﬁve%ﬂ@ﬂt ed for a nethod
4 of mounting a condenser m crophone according to the present invention;
FIG 4 is a siddl8ecit isoaaidevseeriondl dew afde rsedenstic mi@bpimeaccordhgigp o an
enbodi ment of the present invention, and FIG 5 is a side sectional view of
a condensereniodiagh oh theawessntlingenttas; artbt her 5 enbodi nent of the present

i nvention. DES TILON OF, THE, PREFERRED EMBODI MENTS . Referengce will now be
made in det ail Cﬁl&a ﬁéSBrSE]FeSF?té‘H]aEWB"d‘? fef? GB%CYFHQOBP%%?FFOF'E%P& ngpher

exanpl es of i real .1 n the acconpanying draw ngs. 10
V\he;rgvef pggg&gﬁg?ﬁt()ﬁte}{esaéén%}l{rlegglgg)rrllbe nunbers wi Il be used throughout the
drawings to refer to the same or |ike parts. Concept of the invention FIG
2A is a perspective view of a condenser m crophone nounted on a main 15
PCB accordi ng to THESERAPAHON QB MHETREFERRED EMBOBRINIENTSect i onal
view of a condenser m crophone nounted on_a main PCB according to the
present inventi difeiRaseeill fgw de rpade im ActaddooBe prefersd emladimeris gghibe 100

S S C e N
mai n PR ZQQhQiév@galo.%iB’lie!‘%E)éa;%Q'rﬁ%[e%aﬂs?%%g%&ﬁg{i‘lggi%edachr%}@h&ﬁfthé)ﬁ‘fa%?é% i hat

sound waves are delivered via t
refer to the same or like parts.

Concept of the invention

FIG. 2A is a perspective view of a condenser microphone mounted on a main

15  PCB according to the present invention, and FIG. 2B is a side sectional view of a
condenser microphone mounted on a main PCB according to the present invention.

Referring to FIGs. 2A and 2B, a condenser microphone 100 according to the
present invention is mounted on an element mounting surface 200a of a main PCB 200
around a through hole 202 formed in the main PCB 200 by an ordinary soldering

20 method or a SMD reflow such that sound waves are delivered via the through hole 202.
According to the mounting method as described above, since the main PCB 200 can be
mounted such that the element surface 200a is directed toward an inner surface of the
condenser microphone 100, there is required a minimum space or thickness to mount
the main PCB to electronic products like portable phone, tape recorder and so on.

25 For this purpose, the condenser microphone 100 has a sound hole 110a formed
in a PCB 110 thereof not in a casing 102 thereof. The assembled condenser
microphone 100 is seated on the element surface 200a of the main PCB 200 centering
on the through hole 202 of the main PCB 200, and then connecting terminals 112 and
114 of the condenser microphone 100 are soldered with a pattern (land) of the main

30  PCB 200, thereby completing the mounting.
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According to the nounting nethod as descri bed above, since the main PCB 200
can be nounted such that the el enment surface 200a is directed toward an

i nner surface of the condenser m crophone 100, there is required a m nimum
space or thickness to nount the nmain PCB to electronic products |ike
portabl e phone, tape recorder and so on. 25 For this purpose, the condenser
m cr ophone 100 has a sound hole 110a fornmed in a PCB 110 thereof not in a
casi ng 102 t her edofoutheaes ferbh eduab pslecs &r delivedop the eoddids¢rsmeapinte on
the el ement surface 200a of the main PCB 200 centering on the through hole

202 of the lﬁﬁuthropgiBﬂEObroualmémkr?@a @éhmemuffﬂﬁ 2@@ ﬁmdnﬁ:le§omdzhcdnd10@_ﬂatmgd t he
condenser % E%nﬁml {) are oI der ed t ern“é(&/and . main 30
PCB 200, tHBrI Ebg et i %TIS%HH‘EYPE%OHES &apy I&erg GhEn

h 10 h gh
hol ¢ 202" of e The: fitekeS %" R Pr%tef diplHend s 8B 110
of the gondgnsaehn ik G[@H%Hﬁaﬁ@@ baaﬂ}ﬁatéqyﬂﬁﬂéﬁaé{%hQﬂt' a\ﬁeasar&&n@rbaﬁw@eag
space (chanber) of the mcrophone 100 vi brates a di aphragm and us'a gap 5

bet ween t hevaded@phd abensaundl evabadk praveeted Sntvain eldctsivalhsigiedt Ancartimgt toohtat i c
capacity is varied and the sound wave is converted into an electrical
signal . Accbpdl Agnstigciidre althpeshethsonainr ReBiZON, with the agplenses misrophras 1900

th th d h ted th | | hat
the el ementhSTTEE 508 PratehF sty T tE Flstpent urs Al RErsaE Toriigned
el ectronic tﬁ\él&lquzﬁlt gfs{dertﬁcﬁsélgé (f]llé Bﬁ)d%lbpfftneggésb &elﬂ? B‘ﬂ)trthda vehhﬁath ﬂ‘ﬁgund

wave fromt sound source enabl es”“a mal nt enanc good sou qua It

FIG 310! ustiidivese RomAREISE sonice ERMMaNEmadanRhed & o@@@lﬁﬂlcﬁ&h%he mountl ng
nmet hod of the present invention to the SVMD met hod. shovvn In FIG. 3Ato

3A, a condenser hificBojlhsirges39@ohdsisar mouophoine |adaed for whpleingi the forumeidg not
at a casing 302 thereof but at a PCB 200 thereof, to be suitably 15
mount ed on Macthed of thepresen llb‘jﬁnﬂﬁng?\@ewlﬂwth%nnectl ng ternminals 306 and

208, 2 ool SETRah A & B e LA Sl RSO RR! 00, 307 A0
pl ates. The,dovghpited not at a casing 302 thereof but at a PCB 200 thereof, to be suitably
15 mounted on a main PCB 200 by an SMD method. Connecting terminals 306 and 308
are protruded compared to a curled surface of the casing 302 and are preferably
designed to include doughnut-shaped inner and outer circular plates. The doughnut-
shaped outer circular plate 306 has preferably three gas exhaust grooves inclined
outwardly in order to exhaust a gas generated during the SMD reflow process.

20

First embodiment

FIG. 4 is a side sectional view of a condenser microphone adapted to the present
invention. The condenser microphone 400 includes a barrel-shaped casing 402 of
which a bottom is closed and an opposite surface is opened, an insulation ring 404 made

25  of heat resistant material and inserted in the casing 402 in order to protect inner
elements from heat. and a PCB 418 formed with a sound hole 418a and IC and MLCC
mounted thereon. Inside the insulation ring 404 are disposed a first barrel-shaped
metal ring 406, a backplate 408, a spacer 410, a diaphragm 412, a polar ring 414 and a
second barrel-shaped metal ring 416.

30 Referring to FIG. 4, the backplate 408 is contacted and supported to the bottom
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shaped outer circular plate 306 has preferably three gas exhaust grooves
inclined outwardly in order to exhaust a gas generated during the SMD

refl ow process. 20 First enbodinent FIG 4 is a side sectional view of a
condenser m crophone adapted to the present invention. The condenser

m crophone 400 includes a barrel -shaped casing 402 of which a bottomis

cl osed and an opposite surface is opened, an insulation ring 404 made 25 of

heat resi stsarfhcdef @id adsirgnd0l niseugiedhd Mrst heetelfh 0402 The dwdphesgnt @1priet ect
inner elenments fromheat, and a PCB 418 fornmed with a sound hole 418a and
| C and NLC@UppmtﬂdttewatdwéleétﬁB 411Bshydféletm@ri nirgjﬂhﬁt puch thei segord hetalgingd 4lfosed a
first barrel- nF i 406, a backpl ate 408, a spacer 410 a

di aphr agm 41%, ¥4 6&3&% Oemﬁfbwatb he,prying holed Hadn9adsr do pgﬁa?p@&nﬁé*faap fhg 416.
30 F@ferrln é@mnu 4, the backplate 408 is contacted and supported to the
bottom 6 sur AcE 10 the casing 402 through the first metal ring 406. The

di aphragm 412 i sy, SHERALE L 4] Qte‘ﬁﬁfhgd w@le%lgaqﬁéf@ 40y th@?pa@@xl 210, teFaghl4prand

the second netal ring 416. ormed W th the Sound hole 418a

in order tcllpaasl éhesmgtldtiv@\itngl 40Mage nsddnef B@wrreﬂstaﬁt And ehaaicabtesi@drer i al
attached to the backplate 408, the spacer 410, the diaphragm 412 and the
i nsul at i on MateiEp Blé)lthaﬁ‘se fheteresiis. Hwdtmers ok plaaiies. addatisethie cabve best sesigtant

Haba bt T AR A St YL %e%mfgt%trﬁéa i B DB BT BE Pispat e
m cr ophone II(l)V F aglrciqifa@@%%lél.[}vs%g%ét sUta fﬂﬁih g@?%e‘? o}lﬁ r&l?gﬁd % ﬁﬂes 19 d?tgllfljhl m a

sheet or a'ro a bul ail ymers astic I'nct ude

ASA, L T, C/ E PEN,
A 1o S B N o BTy 5, T, s

f1 uororesi rfsC/A@SL WEPBTFEEEKEBEN, ABES, HFA, PMMEE, PO]DFEETFH?\/&DEN, PYS, SBRIFE,
ECTFE, EPE, lon 6, PP, hard PVC and so on. During the SMD refl ow process,
a heat resilSttaand spewmasditgefluporestnsdnpindePdEE (I3E), FEP, PFA, ETFE, CTFE,

PVDF, PVE, PCTFE, ECTFE, EPE, Nylon 6, PP, hard PVC and so on.
During the SMD reflow process, a heat resistant cream solder is used in order to
15  protect the elements (IC, MLCC) attached on the PCB 418 from breakaway. The
cream solder includes Sn/Ag, Sn/Cu, Sw/Ag/Cu, Sn/Ag/Cu/Sb (The CASTING™
Alloy), Sn/Ag/Cu/Bi {The OATEY ™ Alloy) and so on.
Meanwhile, as shown in FIG. 3, connecting terminals 420 and 422 of the PCB
418 are protruded compared to a curled surface of the casing 402 such that the
20  microphone 400 can be mounted on the main PCB 200 (for example, a main PCB for a
portable phone) using an SMD method. The connecting terminals 420 and 422 include
a circular terminal 422 formed at an inner portion of the PCB 418 in order to provide
Vdd connection, and circular ground terminals 420 spaced away from each other and
formed at an outer periphery of the PCB 418. The terminal 420 has three gas exhaust
25  grooves 310 for exhausting gas generated during the SMD bonding process.
Operation of the condenser microphone constructed as above will now be
described.
When Vdd and GND voltages are applied to the connecting terminals 420 and
422 of the microphone 400 connected to the main PCB 200, the microphone 400

30  operates. The diaphragm 412 is electrically connected to the PCB 418 by the polar
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15 protect the elenents (IC. M.CC) attached on the PCB 418 from breakaway.
The cream sol der includes Sn/Ag, Sn/Cu, Sn/Ag/Cu, Sn/Ag/Cu/Sb (The
CASTINGTM  Alloy), Sn/Ag/Cu/Bi (The CATEYrM Al l oy) and so on. Meanwhil e,
as shown in FIG 3, connecting termnals 420 and 422 of the PCB 418 are
protruded conpared to a curled surface of the casing 402 such that the 20
m cr ophone 400 can be nmounted on the main PCB 200 (for exanple, a main PCB
for a port ahigetighedahe ssiond natal S 418t hatlthe Haeklan de8tis algetiiedlly oalnscté@0 and
422 include a circular termnal 422 formed at an inner portion of the PCB
418 in ordép theo @B V8 b thevidngt moahuog fomandhd cesingt@Zr ground terni nals 420
spaced away from each ot her an formed at an outer periphery of the PCB
418. The terni nd SAPE WAE TR dbﬁg%lgswﬂ%sagfhm%%?%%@ﬁ@ﬁ%f@s@ﬁ%gti ng
gas gener at i.n h L o S, 0P ion of th er
nicrophonelgg%ggéﬁg éﬁfagﬁgg%ggqaﬁﬁgfﬁghfgg 4%%5??%%Et? %%“%ﬁgqgﬂgﬁ%ND
vol tages anRs@BPht&@ht het hQes AISES 1thY SN A2420 @Ada g7 befweelCthe

m crophone 400 connected to the main PCB 200, the m crophone 400 30

oper at es. THphdigaphtagnd ditDackpleteeldBris cvaliddy cDwingad el toidiibe PR 4B aby t he
polar 7 ring 414 and the second netal ring 416, and the backplate 408 is

el ectri cal I9ecgofipde caricity dormsd Prmhy depbipghél 3 ppd tharbackplats 488 4068a8¢H t he
casing 402., A sound. wav cneqted a usgr asseg.throu h. t.he through hole
202 of t he PR OBaEIEeGiHERFRMaIRIRLAH e FeATHE tp AV APEHOR P8 oA t he
sound wave t - e 0 f S piih I 412,
so that a d%%ébe?&gé%gFﬁiﬁgiggﬁgggﬁgﬂfbﬂgﬁgpbﬁépggk&g?gﬁ%’gggﬂkggegﬁggh.

On ng 19 thenvatibaphONteéridcdebead andlificd b€ HEIRRFA 10GhE ARACPER J0oriRMRY t he
di aphragm 412 and the backplate 408 is varied, thereby obtaining

el ectri cal tbé gmmkstirfpvieiniagle28and é2honding to a variati on of the sound
wave. The signals are applied to the IC of the PCB 418 through the

el ectrical 10 connection path descri bed above, anplified and delivered to

the main PCB ZO%GI:CQIE(?télI%BOdIII&emconnect| ng termnals 420 and 422.

FIG. 5 is a side sectional view of a condenser microphone adapted to the present
15  invention. The condenser microphone 500 includes a casing 502 having a closed
bottom surface and an opened surface opposite to the bottom surface, an insulation ring
504 formed of heat resistant material and inserted in the casing 502 and an integral base
ring 516. A metal ring 506, a backplate 508, a spacer 510, a diaphragm 512 and a
polar ring 514 are disposed inside the insulation ring 504. The insulation ring 504 and
20 the polar ring 514 are supported by the integral base ring 516 toward the PCB 518.
The diaphragm 512 and the polar ring 514 can be made integrally. A conductive layer
516a is formed on an inner circumference of the integral base ring 516 in order to
electrically connect the diaphragm 512 and the PCB 518 through the polar ring 514.
The PCB 518 is formed with a sound hole 518a and elements (IC, MLCC) mounted
25 thereon.
Operation of the condenser microphone according to the present invention will
now be described.
When Vdd and GND voltages are applied to connecting terminals 520 and 522
connected to the main PCB 200, the microphone 500 operates. The diaphragm 512 is

30  electrically connected to the PCB 518 via the polar ring 514 and the conduction layer
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Second enbodinment FIG 5 is a side sectional view of a condenser m crophone
adapted to the present 15 invention. The condenser m crophone 500 i ncl udes
a casing 502 having a closed bottom surface and an opened surface opposite
to the bottomsurface, an insulation ring 504 forned of heat resistant
material and inserted in the casing 502 and an integral base ring 516. A
metal ring 506, a backplate 508, a spacer 510, a diaphragm 512 and a pol ar
ring 514 ard6dosiededgiahbasdaiigtd 6, msdihatbackplate 308 dddectiitalyi cvsubatd mnhei ng
504 and 20 the polar ring 514 are supported by the integral base ring 516
toward the H@5E&81.athmtabrlagﬁﬁégmd@ﬁzaamﬁ@}le polar ring 514 can be made
integrally. A conductive |ayer 516a is forned i erence of

e 0 ni er circ
the integral bagdeSPYNGVaESTIACLPYR S Hasses %?wahctﬁfzﬁvo Qﬂh@e@ﬂﬁ Hgm&irﬁ?ﬂﬂragm

512 and th r t he I I . —~Ihe P I.s..far W th
a sound hol%)edD Iggjag%%@e?oéﬁgrﬁoge ?ﬁ%‘%ﬁ%@@é% eﬂje_ %’gn?ﬁ}ea?’ég}ﬁ%tsras)%ﬁ %t%?on of
t he congensgiouh GeaRINBbACEINAERPLESMI NG, B 8RENLap DMRREA B BhpHragh B2 be
descri bed. Wien Vdd and GND vol tages are applied to connecting termnals
520 and 522nd abahedipéade t568 tibeared. n PEBg200the tvadativrc od eoge, ZA0:lepeisaties.

The di aphragm 512 is 30 electrically connected to the PCB 518 via the
pol ar ring BRFYNPreKd onsudiarbragmyde &d 1ien bagcknigie 308t ésgvatiedhadereby ng

Che’ motal APk Sb8 caker Rt SePhEES0n Thocibndnararvac okt &6 asar it
h : ' - hol
S15a of tnape BEPHREAR R R Pt MR Rl BB Rl LR o ©

vi brates t hgaidipaphr@om kR thé@nhbaingae@fiRalosbiaensihe di aphragm 512 and the
backpl ate 508 is varied. OMng to the variation of the gap, an

el ectrostatic capdesctiped abowed they midreplding plecargimebth2tha natedehe ibaak@t &bea508
is varied, thereby obtaining electrical signals (voltage). The signals are
appl i ed t o spwed hdeowhichds figpiedaig the RESuH i flee easing &tiChél?atdb% Heeopaencyat h
descri bed %%gr\él?e’d ]%”E lp;'efSiSLﬁ'g o?gdsogl?A iw\ell\e/er FnC%1'oE:18c§dht%rough a through hole of the main
PCB. whereby the main PCB can be mounted with various choices. That is, if
15  necessary, the main PCB can be mounted such that its elements surface is directed
toward an inside of an electronic product, thereby maintaining good sound quality
thanks to a short delivery path of sound wave.
It will be apparent to those skilled in the art that various modifications and
variations can be made in the present invention. Thus, it is intended that the present

20  invention covers the modifications and variations of this invention provided they come

within the scope of the appended claims and their equivalents.



10 main PCB 200 through the connecting term nals 520 and 522. As descri bed
above, the m crophone according to the present invention has a sound hole,
which is formed in the PCB not in the casing such that the m crophone is
operated by a pressure of a sound wave introduced through a through hol e of
the main PCB. whereby the main PCB can be nounted with various choices.
That is, if 15 necessary, the main PCB can be nounted such that its

el enents sUWHAT ISCHIABMEI® toward an inside of an el ectronic product,

t her eby mai ntai ni ng good sound quality thanks to a short delivery path of
sound wave. |t wi |4 msthodpfaneuting® eandsrses kii¢roplprieront hgaar PCBhghe waihiodus
nodi fications and variations can be nmade in the present invention. Thus,
it is interf@@ RS HePSffesent 20 invention covers the nodifications and

variations of this i,y L QN provi h Lt hin e ope. of the
appended cl ai ns aast%' ﬂ?'ﬁ%i%e g(()qlhdlg\r}g rgsri\i'? %.phﬁﬁm%g?@b&éF%ﬁﬁ%gfﬁ& Er;%}cﬁgséfl of
mounting a eRHBPSELuM CRAPN MG a0h PIARIiRcIREB: 4 RBuMBLHOE digQIREh Siigat he
steps of assenbling the condenser m crophone %y assenbl i ng el enents of the
condenser tackplar dphiorecdstoesrd dradpened slnfakioda dpsiag ef iheadoudemnsgr aicopipine, of a
di aphragm and a_ backplate is directed toward an opened surface of a casing
of the condehsBmaniavingphelveed bottohe swhase 95d R wPpRFdsusiees eppasie totheslpkdce

d d f ite. t h I d, bott f. , ti
PCB hiavi ng ESBLIILRG1 OB 1ehE P PAG™ &G IRy OF HES Copnatd Sai PicBtof

t he casing ofygﬁcgi §LF§L§6 ?f Lﬁ?é;g%%épﬁghtt%trg 0a: eﬁ[in%&ﬁnﬁ%?o% fheplsgé riyg;r?(ﬂrud%Q

conpared to a cur sur osi'tioni ng ssenbl ed condens
m cr ophpne @mparsdab A cRAR] sleRet hat the sound hole of the PCB of the
condenser m crophone is in accordance with a through hole forned in the
mai n PCB; and sqloditiohimg thé esseorbieeictdndgnsee mitnoahornef ort henado Pddhswh thkicthephone
to a land of the 15 main PCB. o

sound hole of the PCB of the condenser microphone is in accordance with a through

hole formed in the main PCB; and

soldering the connecting terminal of the condenser microphone to a land of the

15 main PCB.

2. A condenser microphone adapted to be mounted on a main PCB, comprising:
a barrel-shaped casing having a closed bottom surface and an opened opposite
surface, the opened surface being curled;
20 an insulation ring inserted onto the casing, for protecting interior elements from
external heat and providing an insulation function;
a first metal ring disposed in the insulation ring and contacting the bottom
surface of the casing;
a backplate disposed in the insulation ring and contacting the first metal ring;
25 a spacer disposed in the insulation ring and contacting the backplate;
a diaphragm mserted into the insulation ring to face the backplate, wherein the
spacer 15 disposed between the diaphragm and the backplate;
a polar ring disposed in the insulation ring, for supporting the diaphragm;
a second metal ring disposed in the insulation ring, for supporting the polar ring

30  and providing an electrical connection passage to the diaphragm; and
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2. A condenser m crophone adapted to be nounted on a main PCB, conprising:
a barrel -shaped casing having a closed bottom surface and an opened
opposite surface, the opened surface being curled; 20 an insulation ring
inserted onto the casing, for protecting interior elenents from external
heat and providing an insulation function; a first nmetal ring disposed in
the insulation ring and contacting the bottom surface of the casing; a
backpl at e di sposeRICBreldchicallpsohadctadnwith ig: diaphregmntaad tthagadkdpiatd thrsdghnit al
ring; 25 a spacer disposed in the insulation ring and contacting the
backpl at e; seepndi Biplal e s thet eadingniespectivelynthgl BEB drevirigng svond ok akka
backpl ate, wherein the spacer is disposed between the di aphragm and the
backpl at e; CORNGSHNG ferpiing) PERTRISEEPrRIreHE 3 Grslge é‘l“i%%ﬁ‘? ihgCasM8r supporting
t he di aphragm a second netal ring disposed in the insulation ring, for
supporting the polar ring 30 and providing an electrical connection

passagesto the di aplyaeier AEopibR afsRe@tEsd hbGRkd ¥n AL PUSd c¥hbhsihhe
di aphragm and t he backpl ate through the second netal ring and the casing

respectively, thebdPEBshapedngsiag havind shabsedabdiom swfirneatli angofeaedroppdsite
protrudi ng conpared to a curled surface of the casing. 5 3. A condenser

ni cr ophone sHHagR & arsnesbsuifanbaigg swrled:mai n PCB, conprising: a

barrel - shaped casinglhavin%_a clos&d qittonnsurface and an _opened opposite
surface, the opéNeti>garendlendisposed dpr Ba: casne; fuPRASCHRS rTIsGORIRES SEUM n

the casi n,e. ool REALSALHAGahRLETAALBARFubhom external heat and provi di ng

an insul ation function a“metal ring disposed in the insulation ring and
contactpng the QQﬁét@Wix&%ld‘lifsﬁ&*@d in fhe BRGkMoAtRIoGing RESEE I YhE BEttdASHIALd, ON ring
a

and contacting the net ring; a spacer disposed in the insulation ring and
contacting the hdekpplateetispasa iaphe agakiinsgng et contddtiag ithesmkiat Hog ring to
face the backplate, wherein the spacer is disposed between the di aphragm
and the bacl cpl dspacer disposed in the insulation ring and contacting the backplate;
a diaphragm inserted in the insulation ring to face the backplate, wherein the
spacer 1s disposed between the diaphragm and the backplate;
15 a polar ring disposed in the insulation ring, for supporting the diaphragm;
an integral base ring supporting the insulation ring and the polar ring, and
having a conductive layer formed on an inner circumference thereof, for providing the
diaphragm with an electrical connection through the polar ring;
a PCB elecirically connected with the diaphragm and the backplate through the

20 conductive layer and the casing respectively, the PCB having a sound hole and a

connecting terminal protruding compared to a curled surface of the casing.

4. The condenser microphone of claim 2 or 3, wherein the connecting terminal

comprises a first circular terminal formed on a central portion of the PCB, a second

25  circular terminal formed on an edge of the PCB and spaced apart by a predetermined
distance from the first circular terminal, the second circular terminal having a gas

exhaust groove for exhausting a gas generated by an SMD bonding process.

5. The condenser of claim 2 or 3, wherein the main PCB has a through hole for

30  delivering sound wave.

11



15 a polar ring disposed in the insulation ring, for supporting the

di aphragm an integral base ring supporting the insulation ring and the
polar ring, and having a conductive layer fornmed on an inner circunference
thereof, for providing the diaphragmw th an electrical connection through
the polar ring; a PCB electrically connected with the di aphragm and the
backpl ate through the 20 conductive |ayer and the casing respectively, the
PCB having a sound hole and a connecting term nal protruding conpared to a
curled surface of the casing. 4. The condenser m crophone of claim2 or 3,
wher ei n t he conrfedbi sgndeaser migkophooerpf Flgias 2013, wdieredt theudiaphragmnis framedor med
on a central tlo f the PCB, a second 25 circular termnal fornmed on an
edge of thé“@ ‘S%E%ﬁlﬁﬁért by a predetermined distance fromthe
first circular ternlnal the second circular term nal having a gas exhaust
groove for exhausting a gas generated by an SMD bondi ng process. 5. The
condenser of claim2 or 3, wherein the main PCB has a through hole for 30
delivering sound wave. 11 6. The condenser m crophone of claim2 or 3,
wherein the diaphragmis forned integrally with the polar ring. 5 12
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