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

M CROPHONE ADAPTED FOR THE SAME 5 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
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el ectronic products are trying to their
heart in order to neet such desiresTHHESAMIount 15 technol ogy (SM)
shoul d be used to mniaturize products, but the SMI cannot be used to
el enents having a weak resi stance agai nst tenperature because a high

tenperature is applied to th arts during reflow of surface nount device
(SMD) . Addi ti onal | Y, Meﬁémﬁmp%ﬂﬁﬂzip{}ggaﬁlﬂm S necessary to

direct a fnrg ﬁi&el f in PCB, on which elenents are nounted,
toward an ilﬁn'\%te%‘rndéz;iriec II\’SY’IEN%O an el ectronic product during the nmounting

of the PCB consigeria@nt RiveKiaSRIas tbREneBb§ BERMoBntiNETEEhRSer HiRWRNEhe, 1 N @
conventional condenser mcrophone, it is difficult to nmount a main PCB
such that tahé rhorentarsadirdgeoaf nichiedneli molGhg 8 dhdasteidropud @naaqpgasite
direction of sound source, that is, such that the front surface is directed
toward an ipiEd Psul baeis (8fBa and s icogdeasertmhisrapbaneadeptedrifor thephethed. because

t he ca@ ng has sound holes as shown in Figs. A and 1B. |If the front
surface’of the main PCB is nounted in the opposite direction of the sound

sour ce, so%gﬁqugw%}m%ﬁ@ﬁgﬂﬁ delivery path of sound wave

I ncreases. a perspective view of a conventional condenser
m crophone nount@gherally, 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 IB. 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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30 on a main PCB, and FIG 2B is a side sectional view of a conventi onal
condenser 1 mcrophone nounted on a main PCB. Referring to FIGS. | 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 min PCB 20 and
sol dered such that connecting termnals 14a and 14b of the 5 m crophone 10
and bonded to a 20. To all ow sound waves to be

| and of the mai.n
directly trnélﬁgquf)?%gloy'&tegﬁgarﬂl%PE one 10 from a sound source, it is
hecessary to m%ferrﬂlggo ;8. P&%%@B,S%Bn&eheér R BRI imiide86Qadf@ 10f the

main PCB 20 is direct toward the sound source. "To neet such a need, a

space as MigkingSsote hbles ¢RNess FUfB (1 hef el efidblisel mitrefhiddeeld isNpoutdesei abed
ref erence nuneral 20b indicates an opposite 10 surface to the el enent
surface of miie KEBn2PCRA260ldSMARY BBt ThiEndchvENTDNalac t4a dindgl4h of hise

present invention is directed to a nmethod of nounting a condfnser

ni cr ophone Bisrophaas K0 pekbendgd son dadod themaindfB #E. adapiiey spend paresdads 15

t hat bst anti al i bl d to.limtati d
di sadvant agusely MpRgHElee R Photyl CiPECt * SR hiFSe LibLATe I s 1o
provide a ngt hogh @fcgrf@t; %uﬂgheﬁl anca&glaﬂaﬁ{rf & ©DQRFARE hin TRIE 208 ARdied

condenser m crophone for the sane, I n C a the condenser m crophone of
whi ch soundoWaldake anedfsoned To neeP&Bhefndeben grbeensach 20thaitkicbipdobethe

i nstead of the casing of the condenser m crophone, is nmounted on a main
PCB, and t reéempit nis PEBuired. pridon-destrived hreferdrise onugherhlo 26b sindichigs artheppestidenser
m cr ophone c be freely noupted. on the main PCB. Additional advantages,
obj ectsY afdrifpeeiPdhesleeng aF?ﬁ’/@ﬁFP@HlRFBIZ e set forth in part in the
description which follows and in part will becone apparent to those having
25 ordinary skill in the art upon exam nation of the follow ng or may be

of the i nvent on may be T oul el ane b BN TN (T lcture o ooes
particul arly poisxdcetiingly, it phtemr idvesfordes eireped ad 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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and clains hereof as well as the appended drawi ngs. To achi eve these

obj ects and ot her advantages and in accordance with the 30 purpose of the
i nvention, as enbodi ed and broadly described herein, there is provided a 2
met hod of nounting a condenser m crophone on a main PCB. The net hod
includes the steps of. assenbling the condenser m crophone by assenbling

el enents of the, condenser m ¢rophone such that a vyibration ate_i.ncl udi ng
2 coupl o of NG &b RIUGHTRAG G BR RpTaPE e Pt E5F ovbamBhoD fed s
surface of @ Gaskne: Qfse ﬁn%QHg%ﬁgénsér ?Hi&foﬁl?é}fénﬁ%v AsQntiRS! DOmPAY! 9

cl osed bottom surface and an opened surface opposite to the closed bottom
surface, nysRBENEr @idréphoRa ¥hdOrhat HEBREIoAPiLe BRIUdNE @&ﬁipﬁtgoﬁd\dia?mlglmiaﬂ@ t he
opened surface of the casing such that a connecting termnal of the PCB is
protruded cotpepdadetio diretad edvadr irmepengbsitfaienihq tchengssetlis edndsosatenser

m crophone on a main PCB such that the sound hole of the PCB of the .
condenser IVICHEPEpRbheasing hayinge slogechbettam swrfacctamd sugenes] Birfase RBRPSIS t he

mai n PCB; an sol deri. t he connect.in inal of t ondenser.

o ophone bat ERsEbuit T Aocped'dAh PhiiRg arsehf Sofelt Tepeeredd, e
present inventi Eqrd I . ) i pNg: a
barrel - shapcggmcgg@le r?g gv?dﬁgicgbgwgg%gmgosfl f[é lg%ggr%?j g%%tlﬁ%g&gggﬁadnmg%ggegag
opposi te syrbaekd theparened $widrrae sh@ideg sostdathg ahe | AsethBledORomdenger
inserted onto the casing, for protecting interior elenments from external
heat and priswipdomgcam mgulP& ewchf that theosqund Hdle of thet4lB of e dosjsosed in
‘the insulation ring.and contacting the bottom surface of the casing; a
backpl af e dNSHPEEEE iih 1B RECPTRERTa B ar thiryghahele dorned tn nife  Haios PE?& 396t al
ring; a sp di sposed in the insulation ring and 20 contactjng.,the. .
backpl atof s dpnragnchis FEa R0 B Sk l? 2EPetone B ASHL B0 0k pein
backpl ate, phgrei n the spacer is disposed between the di aphragm and the
backpl ate; a polar ring disposed in the insulation ring, for supporting
the di aphragm asgeeding teirkherr aspgctdbs Bas @eeskit {M@nti®lg uihdtd en prdwiged &or

supporting the polar ring and providing an electrical connection passage
to the di aplendenser mivdorioRCBIchUdieg: ra lpatel-yhaped naingbiaving & closed bottom surface
15  and an opened opposite surface, the opened surface being curled; 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; 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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25 the di aphragm and the backpl ate through the second netal ring and the
casing respectively, the PCB having a sound hole and a connecting term nal
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 bottom surface

30 and an opened, opposi t.e rface,. the opened surface in url ed: an
Pnsul at | on irgce BEF SpSedor HoRAnE APRG P S SEEOE R aAd EFTGng Py s
from exter t rovi din - L nSu i.on.f i : -nriﬁ]lg

di sposed i Qﬁ% lgﬁng%@g?@oﬁﬁﬁ%lgg%%ﬁg 1588%5{?161%?'&}1&9&[3\%%{}&%& o%ﬂsﬁtgééle;g a
backpl at e dicsi@s Qe fdcB; hRckmse! @i [ 82 AREaESAS dnA0cdnRR ABRE metdlNg; a
spacer disposed in the insulation ring and contacting the backplate; a

di aphr agm 5Sirignaepseed dispotddanithsinsalbiianring agd tenthaimg thd badipthal aadiephragrar ei n
t he spacer is disposed between the diaphragm and the backpl ate; a pol ar
ring di 8poseyried iprbe iinsldtion Bee (9 degge the drackpipisomticrsin thee SPRCSPRY digapsedn

i nt | b [ ti the i | at i [ .and th | gr..ri d

having a coRAUEET VB SGYEIET B T RRAC; RSl dIninrere et Ratain Btpor
ng a colid _ ‘i fh i ey

i ng: and A 00 BER s S B RCEERN PSR ARe dlf ALk e e

backpl at et polghrihd@ind GRNGIEGE dovnBudtialiyed TekmiddenCasinier difspfeleh¥ethyreot e
PCB having a sound hole and a connecti ng termnal protruding conpared to a

curl ed sur flacprogfdinghthechgimagm mith & ¢lectlieal wodescsivo dldrotiplathelytldr rikge and a
foregoi ng general description and the follow ng detailed descriptjon of

the preSenttGhventiiemlyacenesessd vy tha ddiappramatet yihe 1Backplpte through efiged to

ide furth y | ti f the i t] i d. BRI E SCR] PTI ON
O THE. DRAVPRES TR =B by Pl resir g ahf 3 PeVect qaLd PO By Pde a
further U%ﬁﬁ&&iﬂ@@érﬂ%ﬁ?rétﬂﬁﬁﬁ%&’ ér%o%%?%uff%%ﬁﬂ%ﬁ% in and

constitute a part-of t 20 application, 1l1lTustrate e ment (s) of the

‘invention and tqget herbemuhllerbided dBSCBoRAL tHRNfor&Rive gefereX AbatiriptibA ear@r tHaci pl e
of the invention. In the drawings: FIG IA is a perspective view of a
convent i ondbllgendeleseled Mesergpivans the prdseat invention are exemplary 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;
IFIG. 1B is a side sectional view of a conventional condenser microphone
25  mounted on a main PCB;
IIG. 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 is an appearance view of a condenser microphone adapted for a method
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on a main PCB;, FIG 113 is a side sectional view of a conventi onal
condenser m crophone 25 nounted on a main PCB; FIG 2A is a perspective

vi ew of a condenser m crophone mounted on a main PCB according to the
present invention; FIG 2B is a side sectional view of a condenser

m crophone nounted on a nmain PCB according to the present invention; 30
FIG 3 is an appearance view of a condenser m crophone adapted for a nethod
4 of mount|qf@l%%l@&ééﬁ@%‘im?ﬁléwamh@ﬂf‘ea%%%ﬂ%%eP@S?ﬁéﬂﬁﬂ@%m |nvent| on;

FIG 4 is a sid ectlonal Vi e a_condense Cro e a i D t an
embodi nent of tﬁg oreSeht™i] n?ﬁ?ﬁlf’?ac} Mad:1p %IC@d%lsFrsngagp enes%Cc g()V|8ew of

a condenser, . ther 5 enbodi nent of the pr esent
“invention. eg@g%{{ﬁ%??%%“@%hﬂ‘“&%ﬁ%%ﬁ% EMBODI MENTS Reference will now be
made in detail tHG bes prsafeasc@shae Fodbne oémieater tnlierophbes estordiny endndicr
exanpl es of which are illustrated in the acconpanyi ng draw ngs. 10 \Werever
possi bl &, tdmodanentoétlermocet myattems wi || be used t hroughout the draw ngs

to refer to the sane or like parts. Concept of the invention FIG 2Ais a
perspective view of a condenser m crophone nmounted on a main 15 PCB

according to the J t i i nal vi ew of
a condenser m cr%ﬁ%ﬁglﬁgﬁ@SQ@?gﬁ:ﬂlﬁmmﬁiﬁﬁ?ﬁresent
invention. Refergdmgntowill Gw 28 Rngk %Bdeﬁﬂ%nﬁﬁnﬁx%ferfgdcérﬁﬁ&ﬁﬂfént%o&" the
according to the present invention is nounted on an el enent nounting
surface 20Qaeseht snveniion, RGBS ofatvbithdara illgtemghih dlecactOhpboyine dirawinihe

mai n PCB 200 by an ordinary soldering 20 nmethod or a SVMD refl ow such that
sound Mveswhﬁr@\f@mqsvbkeﬂle\ﬁa@e réferanbe vugherhovik bpased threugbewl the drayvingfeto

mounti ng net s descri ed above, since the main PCB 200 can be
re ertot € same or like parts.

Concept of the invention

Fi1G. 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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mount ed such that the el enent surface 200a is directed toward an inner
surface of the condenser m crophone 100, there is required a m ni num space
or thickness to nount the nain PCB to el ectronic products |ike portable
phone, tape recorder and so on. 25 For this purpose, the condenser

m cr ophone 100 has a sound hole 11 Ga fornmed in a PCB 110 thereof not in a

casing 102 therepf. The assenbl ed condenser Irri cr.ophone 100 is seatied on
the el ement surf‘gégu FAVOAIOha SHERG SPEES Spde E”SFFtdeq%i tﬁa OB PRt hrough hol e
202 of th i [ t ] th

cond g nser ° n%%élrt@p? Egr? g%cll[gbougﬁ 210%2% eﬁg@ﬁﬁ%ﬁ% b2 g? tméérp ﬂle%loé%%l 151@1?)? 1? % g{ﬁ'nrrrf:%lEl n go

PCB 200, thgrpbyCcHOMm 8F itOcdrndeP wikioPBoncd1 M. S OtHRG0WAY Bvdve QlFliRers@ UM dn
source is delivered to the condenser m crophone 100 through the through

hol e 202 ofintdrespaed cHAEBeROA thedmidneplmaendOhabetdsla Geaphoagmednd ithus hezaPCB

110 of the condenser m crophone 100. The sound wave delivered to an | nner

space (2harsergendhe Wipphrdgsy ephehackidae s pagksuch HalaPhelsgFasitd ©RICDalSgap 5

bet ween the di aphragm and, a backplate iis varied such .that an el.ectrostatic

capac; Ly 1 SR v dadpmho feded Tt ot S FUEl D anleroify (oo

signal. Ac ' : 0, r e t i 290
ga%g% @&a&&cﬁ&%pﬁ%@l@%ﬁ 8% }P%%luggg dﬁtbhw?th #104ghinbE: ﬂli?dégplBQB !

with the ¢ enser m crophone ereon i s I nstal such that

t he el enentmeufiéderralla idenediutls i ree tekinent GuEhet a00d Axked iofdisnted
el ectronic product if necessary, the short delivery path of the 10 sound

wave from ttheasibandssbusice elatdrés paodvai ift mavassery, dhe glowtl dslbiany pgihadl the.
FIG 3 illustrates a condenser m crophone adapted for gpp‘lv\ﬁ)k/fl ng .t he nmounting
met hod! Bf tRENpPa¥eHeM; the pdeRucs chifdessvpapieRaee olgood SBWH 4RI Gs. 3A to

2t acastng 302 ' hereBtobt acodted 3U0PlRLBre op BT B RO gER
mount ed on A..48d Br rc?sQQtdinYerﬁi%n%ee’%\ﬁﬂqg?th@nnéCti ng termnals 306 and

308 are protruded conpared to a surface of the casing 302 and are
preferably designg@viminiMckudetdvaghsisidesdsapgcophser 30artts aubeid kale 604 ar

pl ates. The doughnut- shaped outer circular plate 306 has preferably three
gas exhaustwlgrlooyésmiedalot med 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 bottofn 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 1C 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

&



outwardly in order to exhaust a gas generated during the SMD refl ow
process. 20 First enbodinment FIG 4 is a side sectional view of a condenser
m crophone adapted to the present invention. The condenser m crophone 400
i ncludes a barrel -shaped casing 402 of which a bottomis closed and an
opposite surface is opened, an insulation ring 404 nmade 25 of heat

resistant material. and i ns ed in the _casing 402 in order..t rotect. i nner
Clement s f rOHriteat e fesing pes Dreach BSEanel 308 ho B SispheBd % and
M.CC nount r | j [ ' Sq mdirst
barrel-shaﬁ%gpéﬂﬁfgﬁﬂg%%%ﬁ%ggfhgqﬁg@%g#%%é%gﬁg!ﬁgnégékg%sﬁgg?gagﬁg%phragm
412, a pol afperpg 44445 PG e@ wihaho Bshridaoleh t SARRGrTBpads 4 sdvad AWfe A a
Referring to FIG 4, the backplate 408 is contacted and supported to the
bottom 6 swufideeraf the casing 402 through the first nmetal ring 406. The
di aphragm 412 is supported toward the PCB 418ﬁ3§ the polar ring 414 and

the second met alAw ilagird nEteriafgiaghes toythg bagkplete e sppcenel s APPREN418a

in order to,_pass sound wave fr a sound.source.. 5 An,electret nmaterial
attached t ¢ En bRk BIAPLORGEE PHb oA O Boal TRuS ARG ART SRRTICH 2SR he

nsul At on LGy 0RIALe RSO NIEHmES T S0k, Ak MO GRbL fsl St

materi als such as uor or esi ns, astics. is, the above

heat resi stradtrialsesilésalsinehalInes nidhsbiol MenmShurrehd adelophsrmnulfae bitsentt he
m crophone of the present invention, and have various shapes of a film a

sheet or a inaintioamhdehaye vkeiodsrshdgdsaifla, filihe shéetpolaynkasd apulist iloslptalnticude
ASA, | on 6, Nylon 66, Nylon 46, LCP, PBT, PC, PC/ ABS, PC/ PBT, PE PEN,
PES, PHT, nerpciplaspagEncigan, APRSNYSBR6, Nyben £ Nyop o, draPt R8T, PC,

ECTPE, " EPE GO 14 PB; PRERd TBUG it S bbb Pibix REFSND Pefh o Hiocoss.
ok, b Ty Sheanap eyl Ut et el e skl cleents
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, Sn/Ag/Cu, Sn/Ag/Cu/Sb (The CASTING™
Alloy), Sn/Ag/Cw/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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cream sol der includes Sn/Ag, Sn/Cu, Sn/Ag/Cu, Sn/Ag/Cu/Sb (The CASTI NG FM
Al l oy), Sn/Ag/Cu/Bi (The QCATEYIM Al l oy) and so on. Meanwhile, 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 crophone
400 can be mounted on the main PCB 200 (for exanple, a main PCB for a

portabl e phone) using an S t hod., . The, connect.in erm.nal s, 4 422
i nclude a ‘B Eda tﬁ%??ﬁoﬂg/l%egfmﬁo@ﬁe@l%ﬁ‘eg’ﬁc }ﬂ?'ntgrg'o%ésr %E:e%ﬁlc%lly %%en%gg% 418
in order t i ' i iAf 46 ound termnals 420
spaced am3°ﬁe%%§é%¥ggheg@§§§{al ]?lg%?rg%ggtﬂhg%h% er periphery of the PCB
418. The ternm na 420 g LH&EL0REse@pRAES throwdh HE €0¥esh B0 20D of exhmist i ng
gas generated during the SMD bondi ng process. Operation of the condenser

m cr ophone REH Q06 uad eble asurdblonie 4084 bf HoWPEB 4 ides diiehetdhe suhrd Wagd thatdhagND
voltages are applied to the connecting termnals 420 and 422 of the

M cr ophdne PaeBdcbrmnest be hales wébras hpdirpomm tHe. 1P chahRo&® Bepveegothe

tes. The.di 12 i | i cal.l t to.t. R 8 th
overates: The dLapaum 412,12, clophel colly SomIscts Liihe PR aib by
el ectrical leYe)&ﬁ‘BE‘[Qﬁ@ tc%&n& Yold& 8%64 giﬁlg?%ﬁlgwglj lzh® tthé'%&(ﬂdpld’té Rgs 496884 the

casi ng 402. sound e created by a passes through the through hole

202 of the tr@athy oReBiROblearidalt Nenatotintlagcorddidading tb hevdraBoAd b8 theTkremd t he
sound wave that has 5 passed through the holes vibrates the di aphragm 412,
so that a gepebetliveesigndie adi applicagm 412 1@nolf thve PEEC Kp$ aheougbsthic selggrFad.
OnMng to the variation of the gap, an _electrostafic. capaci roed by the
di aphr Bgm £P2neeHAN PR c}fé@ktpﬂdaaﬂaevmamlg’w&iéflg dgliverg @r%w%fbi’ém(ﬁ)g‘ fOU%B

el ectrical _signals.(voltage).,cOrrk onding to a variation of the sound
wave. The §ﬁ‘§g°£n§°t§{gete%lﬁgﬁé@8taﬁdtﬁgg‘ | C of the PCB 418 through the

el ectrical 10 connection path described above, anplified and delivered to
the main PCB 200 through the connecting term nals 420 and 422. Second

enbodi ment Second embodiment

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 ar¢ supported by the integral base ring 516 toward the PCB 513.
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

g



FIG 5 is a side sectional view of a condenser m crophone adapted to the
present 15 invention. The condenser m crophone 500 includes a casing 502
having a cl osed bottom surface and an opened surface opposite to the
bottom surface, an insulation ring 504 fornmed of heat resistant materi al
and inserted in the casing 502 and an integral base ring 516. A netal ring

506, b | at e 508, 0, di.aph 12 d | | 514
e’ sposc ot AL RN eag! FREH T nond WG TBBMPARDS e ar b PRebbi®ang 20
h I ' : Ny | b [ dth

Po B1n T ATah e BB S A 08 % 1 2 an b made i nt coral Iy,

A conductive | aygkoundhfdvel Scdi@f HESusd? passel MRSghChE GBhET RI16 20D DT tREnain
integral base ring 516 in order to electri cal% y connect the di aphragm 512

and the PCERPCH200 hnoulghsdung hotd ar8ardfie PUB 518 helRGBUBd 8vivs tharlmegassietth a
sound hol e 518a and el enents (IC, M.CC) nounted 25 thereogn. Operation of

t he condendbiough dredishesndbigtasshaidiaphieam: He. pr Babneap hd@ser i HePhragtow be
d i bed. d d D vol.t lied.t ti t 1.nal
50 and. 522 CBreCEERe 0 chasrisd n Belebort et eb Sofe shoe biEs

The di aphr acg%é%ﬁgjrtﬁﬁg Oglg.ﬁ%"iiﬂh&?g:nlé ?;5 el?ogfg?gﬁee%& 1512€5ROR SA8cy| fhetdd§

pol ar ring ctron 6a of the integral base fing

516, and thﬁbtebﬁiﬁ%Ele@irﬁ:aﬁﬁ@nd@(v@h@@é)ri Tak kigngle arefiptied toththe of EBPORS 181 a
the netal ring 506 and the casing 502. A sound wave created by a user
passes t hr obighgh e tlhetaoghconotaiopqRitofleschibedrabave, REBlifieD amhdelivesed uid hol e
518a of the PCB 518. The sound wave that has passed 5 through the holes

vi br at €3 tH"éalaip%?%ﬁlﬁ'%b,th%wlﬁlﬁ@tngéeﬁﬁlﬁalﬁé@aé%53%e di aphragm 512 and t he
backpl ate 508 is, vari ed. ing .to the variation o he gap, .an ..

el ectrostatic c%spa%ﬁcflgeq’ (%M?‘?@d ﬂ!ﬁlmﬂﬂgplb‘?nﬁp%?%%mgs hlﬁn‘%fgﬁ%& ISERER JFe %508

i's varied, SE)E.EJ ﬁ@éb }Vﬂﬁ%gg gé&g&giigetﬁ% E't%@mﬂ@h i Cg;/aicmﬁﬁ)the Therophoialss are

applied to the through the electrical connection path
descri bed apemesd dphpidskiad oiadoded Wit edrddacédiroud ey dRdiB1200 thchhaiugh

the connecting termnals 520 and 522.
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.



As descri bed above, the m crophone according to the present invention has a |
sound hole, which is forned in the PCB not in the casing such that the
m crophone is operated by a pressure of a sound wave introduced through a |
t hrough hole of the main PCB, whereby the nmain PCB can be nmounted with |
various choices. That is, if 15 necessary, the main PCB can be nounted such |
that its elements surface is directed toward an inside of an electronic
product, tWHABASELAIMIEDig good sound quality thanks to a short delivery
path of sound wave. |t will be apparent to ,thqgse skilled in the ar hat
vari ous modi f i dathi BREO% /8 MAPRHDS £ OR er{?ﬁrnmtféolﬁ’é’&éoflﬁ‘?lﬂ’é'%&%s@ﬁtm? nti on.
Thus, it is_intended thatf_ the present 20 invention covers the

nodi fi cat iONS ang aﬁt?péstol ons of this invention provided they come wthin
the scope of tr&@seﬁ%ﬁ%@ﬁé’c&{d@hﬁ mABSphiRl By 296hNRlLaESentd oY HiTedndefdel MED:
1. A nethod of nounting a condenser m crophone on a main PCB, the nethod
conpr isi ngnicfphsiice pachothiat as Sthritidm §ldid éndaxdide ns esupie wfop kidaphrdym amdearbl | ng
el ements of the condenser 5 mcrophone such that a vibration plate
i ncl udi ng backpdatp fisedirsicted towandranagpenedthghrfice bhe kesing of the cefidenser adciopheited an
opened surface, of a, casing of the cgndenser mcro |

ne, the casi avin |
a closed B6R esiediavingcclard batoghaiEge aa7 FACRIHTYEPELORRSIRH R sled ™' "

0 LRSS | SRR | 16 casing
oo ot HERE B RR P08 8 JURAGERE R kil i8¢ b,
~of the Pc%gieﬁedpétﬁ’f’aﬁé’g?%e dRifpOMRARE 4 SoreGity REntHl bARR; PORSS bi@RidBy t he

assenbl ed Condenser m crophone on a main PCB such that the sound hol e of
the P@B ofcoirpercdandend&t suiacé;ophone is in accordance with a through hole
formed in the main PCB; and soldering the connecting term nal of the
condenser ni cr gokitineingdhe asambledf condensen BiieraplonRGB, a mwén Pekdsushdhat the

m cr ophone adapted to be nounted on a main PCB,. compri Si ng: .
P sound hole of the PCB of the condenser microphone is cin rert}gcor ancg with a through

,
|
|
]
;
i
|
3
;
i
i
i
l
«

hole formed in the main PCB; and
soldering the connecting terminal of the condenser microphone to a land of the
15 main PCB,
the 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; |
an insulation ring inserted onto the casing, for protecting interior elements from
20  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 contacting the backplate;
25 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

10



a barrel -shaped casing having a cl osed bottom surface and an opened
opposite surface, the opened surface being curled; an insulation ring
inserted onto the casing, for protecting interior elenents from 20
external heat -and providing an insulation function; a first netal ring

di sposed in the insulation ring and contacting the bottom surface of the
casi ng; a backplate disposed in the insulation ring and contacting the
first metal rin@CB alespreally conmpededth thetdigphragsy bad tlmrbackplgteethrpuggﬁheacti ng
t he backpl ate; 25 a diaphragminserted into the insulation ri to,face the
backpl at e sessmérastal ring and fhe srsing rasspbedy Bedidbheying 4s r}g‘g%aﬁﬂoa t he

backpl ate; a lar ring disposed in the insulatkon Fj for supporting the
di aphragmm‘énfgg’&% B‘n}f’ﬁ‘?ﬁ otrtuﬁw& CBWB’E?QQ‘EIaiC ﬁ?%%mfaﬁgﬂf%'tgi%%ség ing, for
supporting the polar ring and providing an electrical connection passage
to the diaphragm and 10 a PCB el ectrically connected with the di aphragm
and the backplate through the second netal ring and the casing

respectively, the PCB having a sound hole and a connecting term nal
protrudi ng conpared to a curled surface of the casing. 5 11
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