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PCT/ KRO3/ 01758 RO KR 15. 10. 2003 SURFACE MOUNTABLE
ELECTRET - CONDENSER M CROPHONE FI ELD OF THE | NVENTI ON

5 The present invention relates to an el ectret

condenser m crophone, and nore particularly to a

surface nountabl e el ectret condenser m crophone which

has a structure highly resistant to high tenperature.
BACKGROUND ART 10 A typical condenser m ®@PH&HRO03/01758
conprises a voltage bias elenment (e.g., an electret),

a di aphragnf back-plate pair formng a caﬁ@llﬁﬁk 15.10.2003
changing in response to a sound pressure, and a JFET
(Junction Field Effect Transistor) for buffering

nas an e ect SHRFACEMAUNFARPICELEC TRELE o

and t he back- pl ftret formed
on the di aphrag%gpsN?gg ﬁkavﬂtffr{ont Qectret and

the electret formed on the back-plate is called a back

el ectret. Typicall the electret is forned by
fElEé[i'IBI@FiTrl% ANV I TEON 1 | c char ge into an organic
film sch a_conventi anal

el ect P&%Sﬁatelﬂg mrs% oy ﬁe “eletrey opsienser ngprephane, ppd more
%@ﬂl\éﬁﬁﬂyoﬁab ﬁllrﬁgé TR unfAM QNS B E %&Jeﬂgg}oﬁ?crgﬂﬂg)gF gxrgﬁlch has a

a casSe 102 made of a cylindrical
strogurkOdghd p nesistanttoddglofengpecainduct or; a  di aphragm 106;
a spacer 108; a back-plate 110; a first annul ar base
112 constituted of an insulator; a second base 114

ﬁﬁg@ké{; Qﬁéﬂ nductor and a PCB 116 nmounted wth

Circul 18 and formed with connecti ng

term @akﬁnébEQoﬁ{éﬂselfzzﬁlcrdﬂh\bﬁé/ RbmpHER £ OBNBRLEAN é‘llement (e.g., an
el ectret condenser m crophone has a problemin 25

te}mtreh),ta d@pmaglm’b@uk-plat&)paamﬁcbmyngarcﬁipamtonnhamgmggn response to a
53 P GROMTH CHECRMbEICE Nt TorReen GF duffdig outpu

TS 8 A RS AL oA ot
diaphragm and the back-plate. Particularly, the electret formed on the diaphragm is
called a front electret, and the electret formed on the back-plate is called a back
electret. Typically, the electret is formed by forcibly implanting electric charge into
an organic film.

FIG. 1 schematically shows a conventional electret condenser microphone.

As shown in FIG. 1, the conventional electret condenser microphone includes
a case 102 made of a cylindrical metal; a polar ring 104 constituted of a conductor; a
diaphragm 106; a spacer 108; a back-plate 110; a first annular base 112 constituted of
an insulator; a second base 114 constitued of a conductor; and a PCB 116 mounted
with circuit elements 118 and formed with connecting terminals 120 and 122.

However, the conventional electret condenser microphone has a problem in
that it is difficult to employ surface mounting technique, because most components,
such as the back-plate on which the electret is formed, etc., are not made from a high-
temperature resistant material. In addition, even though they are of a high-

temperature resistant material, the electret has a charge value changed at a high
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tenperature resistant material, the electret has a

charge val ue changed at a high 1 PCT/KR03/01758 RO KR
15.10. 2003 tenperature, thus having a reduced

sensitivity. In other words, as technol ogy for

produci ng el ectronic products is devel oped, there has

been a tendency to nake electronic products re

conpact. In order to produce such conpactPg _0@?@/01753
surface nounting technol ogy (SMI) has bee AS y

used. According to SMI, 5 surface m)untedri%'ﬁ’I &ﬁeh@éﬂ-2003
are exposed to a high tenperature during a reflow

process. For this reason, it is not suitable to apply

tie@paMrd, anh€ H%ﬁ%tal'ﬁreﬁuéﬂﬁhgi.{ﬁﬁy. plﬁr{}%ﬂ%e@&%ﬁaésntechnology for

addition, the elecCtret condenser  m crophoné

gproduving leobrbeicn produdihdd deteterods ehdrb ehag | ek '€heridency to make
formed by forcibly inplanting electrons into an

sileghnic prodpets (raoig. congrEpt. ( flnuerder th pratuep rsloqdy Ic)empacilii I:pEroducts,
), PET I ne 10 terephthal ate), P
CRBRY DRine SrosnERey TEM TR Dot Widk) o, ebirging to sw,
fsusfet ebuted BIn@ddnkfits Pr@te@poded CoCR3E Eengg%ta?ﬁllér &rﬁ‘{ a reflow
tenperature forces inplanted el ectrons t e ea5|gy
gepEsat dbr thie redsar, ipsrmoo suimbhetoGbplylthe SMELid te@iberature sensitive
becones | owered,. SUVWARY OF THE | NVENTI ON 15 ‘
ACEBPRFIY | yin adddiopy B slctretipadenssnmizephsae rhaﬁmhqrﬁaroblem in
2 ' rohl.ems _occurr.i in the .
Phep el BBt BTk RE By RS PR BRE HolFegplo Forganic
thimpr egdle FRP el(gedrb@hylefiinagle MeiodRRGE Pﬁpabdgslrﬁ{hylene
surface nounting b}/ a structure enclosing an el eCtret
verephthalpigs e PRER | (pglygetraflucwktitylang) ohahadikej,i shich sofimsd on a
not om1det%£ioration of prope{ties of the

. |1
IRt e RiichTe TempisRiE OF ampigtoseen tgRlaatsd. clectrons to be
j Lal ' | C devi ces
SRR EBAASS, FALRAm SR BE R oo B DS E JoFeRSl
decrease of the m crophone caused by a decrease of- an
electric potential value of the electret during a
Y MNMAR Y QESTHE INVENII®ONounting. In order to

| .this_object, there i rovi ded_a surface
?rgﬁgtr?b‘i'“é‘%"@ll%i Hee Preseita Gaion et 5B 8ade i) rjokyen ghey above-

¢fhBiond] PRbRIns diGrring il HAPTHAUR, afld 3R 36febt of the present invention

is to provide an electret condenser microphone capable of surface mounting by a

structure enclosing an electret with a base having an insulating characteristic so as not
to allow deterioration of properties of the electret at high temperatures, using a high-
temperature resistant material, and using IC devices having a high gain so as to
prevent a sensitivity decrease of the microphone caused by a decrease of an electric
potential value of the electret during a reflow process for surface mounting,

In order to accomplish this object, there is provided a surface mountable
electret condenser microphone comprising a case, a polar ring, a diaphragm, a spacer,
a back-plate, a first base, a second base and a printed circuit board (PCB), wherein the
first base surrounds the diaphragm, the spacer and the back-plate, thereby preventing
deterioration of characteristics of an electret formed on any one of the diaphragm and

the back-plate in a reflow process for surface mounting. Further, in order to prevent
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25 a back-plate, a first base, a second base and a

printed circuit board (PCB), wherein the first base
surrounds the ‘di aphragm the spacer and the

back-pl ate, thereby preventing deterioration of
characteristics of an electret fornmed on any one of

t he di aphragm and the back-plate in a reflo roce

for surface nmounting. Further, in order tB 9(3 1753
PCT/ KRO3/ 01758 RO KR 15. 10. 2003 sensitivi

el ectret condenser microphone from being Iéb%ég@% Hoel 0-2003
to decrease of an electrical potential value of the

el ectret in the refl ow process for surface nounting,

hsleﬁfitlﬁ@}* Bf #he HRWECES: Hﬁ&% h lffom %tem gr ?%e A decrease

first base, the |ap rag e sp acer

kmfcim ekecprical poteatistadeud rof rtharatecme i® &h@ Qéfﬁﬁlv fir6dBss for surface
pol yner - based materials of ASA, Nylon 6, Nylon 66,
NpPERinghigh gmn IB@TVicezre RYdARS, PC/ PBT, PEEK, PEN,

SBR.and TPU, _and
From 1r % IFELIORC Bhdisirbedh iy eghroyr orpaser iahe back-

#e isthhle bRy dR \é@ELect@{ Bront ﬁf gﬁ'xer-gggﬁ FnaterEiof A¥hORylon 6,
, PP and hard PVC. The PCB allows various conmponéents

thylpe 660 Nybem#edLERe PBAN PC, IRC/a@$p P#PBS, PREKY PEN, PES, PET,
I r one _sel ected fromcream sol ders for

?ﬁ%ﬂﬁt ﬁ%@%a‘tyﬁ B SANsHPRYy, SBRy end T8, pgpdcfiom fluoro resin-based
SHRAMP 09 K oo (e, SO e,

tmmp Nglon f & P Qid Sledril "TOV®I t fhe m:mmswa aariohd CHin Ponén'ﬂ-,e to be
connecting termnal including a circular termna

vapntegstheemene dei enmpoments detrgnsaddered gt zaalymﬂeasfela:eﬂt fmm cream
d.t al s enI ac apart fromeach oth
AP BIG o Bieh PR of So7 i e SUAESH: GPARGUSD (CASTIN™

t I gﬂdﬂl% the grooves so as to
aﬁbg?wﬁlgaszlég genelr(ate duralﬂnglyt he refl ow process to be

di schaughet, tlichPCBiis prdvaded: ®ithlan@®nnéding Yetehif N TBL 64rinRfting with
and the annul ar sector ground termnals protrude to

58 fﬁqt%jﬁ@lr Clt%létn thehéowrsm@g: éermiing HaclpdBg as cir¢lat teemilabfor Vdd

6P%e§§gn S rthe‘S a?n?gc 3}4 SJE géqaéregagai Ié%%ﬁ%lhse e\rreenfl)lz gl\%ced apart

from each other along the periphery, the annular sector ground terminals being
separated by the grooves so as to allow gases generated during the reflow process to
be discharged, the circular terminal for Vdd connection and the annular sector ground
terminals protrude to be higher than the surface of the PCB, so that a short circuit

which may be generated during the reflow process for surface mounting is adapted to

be prevented.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and advantages of the present invention
will be more apparent from the following detailed description taken in conjunction
with the accompanying drawings, in which:

FIG. 1 schematically shows a conventional electret condenser microphone;
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be prevented. BRI EF DESCRI PTI ON OF THE DRAW NGS The

above and other objects, features and advant ages of

the present invention 25 will be nore apparent from

the follow ng detailed description taken in _
conjunction wth the acconpanyi ng draw ngs in vvh| ch:

FIG 1 schematically shows a conventional _el e tr ,
condenser m crophone; 3 PCT/ KR03/01758 3/01758

15.10. 2003 FIG 2 is a sectional view sho 3{%
entire structure of an el ectret condenservﬁﬁg phonk? - 2003

according to the present invention; FIG 3 is a plan
vi ew showi ng one exanple of the connecting term nal of

FIG %1G.2if E@ctlﬂ)néﬁ/l@w §ﬁ‘(ﬁ$1hg %F?n‘&h@%\‘n{%gurg e electret condenser

connecting term nal a plan vie
sihiwiTihgne acostiagiol the presmi’uurm&nﬁbxbal | grid array is
formed_to_the connectlngtermnal of FIG 2; and FIG 6
is a sUG Bdnaplapivisy showing opeexamnle Afthesommesting trmimatof FIG.
. 10 DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
reinafter, a preferred enbodi nent of the present

I NVeNtFIoN 4\ 4 beclEnd &8ss 86 cozﬁie&tlihg' bR 15031 he
acconpanyi ng drawi ngs. In the fol l'ow ng description

and dfléminigsg pldevisenghovai e osea egampleeinalvbichre buld geidt @ray is
' ame or | ar conponents, and so

SI ‘tg‘fa'ttg‘?lé%%e?tﬁ’@ tﬂ%‘%‘&i‘ll"glﬁlgnz 8t he same or sinmilar
Con‘por}q@ &is a]s%ﬁﬁ\bﬂall vide Sthd éo%gectﬁl @Prmmél f‘ril?I &ctional

view show ng the entire structure an—el rét
condenser m crophone according to the present
i_nvention. shown in FIG 2, the el ectret condenser

@ESW@%@F & HE PREFFRREDEMBOPIMENTS has an

th of whj
g?gUSt}!{erelgaﬁer a pxdefearre@%%zb%d{rﬁgr{t of Bl%rgresegt 1nvent¥on wﬂl be described

with reference to the accompanying drawings. In the following description and
drawings, the same reference numerals are used to designate the same or similar
components, and so repetition of the description on the same or similar components
will be omitted.

FIG. 2 is a sectional view showing the entire structure of an electret condenser
microphone according to the present invention.

As shown in FIG. 2, the electret condenser microphone according to the
present invention has an acoustic part and a PCB circuit part, both of which are
integrally assembled by a single ¢ylindrical case 202.

The acoustic part is adapted to be formed in the same cylindrical shape as the
cylindrical case 202 to be fitted into the case 202. Further, the acoustic part is
adapted to be protected by a first base 212 made from an insulating material having a
good high-temperature resistance, and includes a diaphragm 206 and a back-plate 210
facing each other inside of the first base 212, There is located a spacer 208 between
the diaphragm 206 and the back-plate 210.

The diaphragm 206 is supported in indirect contact with the case 202 by a

cylindrical polar ring 204 constituted of a conductor, wherein the case 202 is formed
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20 integrally assenbled by a single cylindrical case

202. The acoustic part is adapted to be forned in the

same cylindrical shape as the «cylindrical case 202 to

be fitted into the case 202. Further, the acoustic

part is adapted to be protected by a first base 212

made from an insulating material having a

hi gh-t enperature resistance, and i ncl udesP& %HaﬁBQQSQQﬂ3758
206 and a back-plate 210 25 facing each o
of the first base 212. There is | ocated a&gﬁé ?@@0-2003
between the di aphragm 206 and the back-plate 210. The

di aphragm 206 is supported in indirect contact with

tJ%h GAREstANR sk&’m&‘ ag&i/dré REsi, Cmep@cﬁ 14t B9 79 élg)éjgrted on a PCB

constituted of nduct or, ereln t e case

f6Tby & sefGH/ Kﬁﬁﬁi’rﬂdl?ﬁ&se ROl KBndtfutbd. @0Q3condubtont Either the
| east one sound aperture 202a. The back-plate 210 is

isnhergne 208 pr ghpbpck-plaw 2)1}) i fosnethwithydn eldetietal Inbthée case, the

D PSR D) B B e
| fBrrhdd &n ﬁl@f’oﬁck-f)fé?e 2R 8 Q:El‘iéﬁt a ﬁ&kmtrgtn ‘TE\@ bgélfi-gﬁ[eaﬂ@ ié formed

206 is called a front electret,

fw:artlnaujlem onhdhroagihhpledt16a IdrOendSwﬁ'Eg ﬂhe @leatrbiedndenser microphone
ectret The back-plate 210 is formed wth at | east
i‘ﬂ‘rr?ﬁﬁlﬁﬁa HORRCEEISNC-f or endowi ng the el ectret

conde ctronw

ohar acﬁ?egél ‘f(; 9&'&%?}%3@0{( a‘rile 21(%‘ ezspacf'eﬁ gO%,atErﬁ dgpgriagm 206 and
2 Ofirst B@eszﬂa%é al2@fide lﬁbﬁl zﬂﬂﬁ@ﬁﬁ'@ﬁﬁﬂ 29mRNGbr pifGcibhiedimaterial
base 212 are all nade froma fluoro résin-, polyner-

dravmgatéteat: -and sheiicak wsistht chachesisting I ofteatwordsdecording to the
hem cal -resi stant characterjstic. In, other words,

A’E%SSP‘d‘PHa’“tOB f heeheemperafurs Freisnt Biteria! 1iygrd fermompanente of the
e?-’e%'tr%f ataehRE BlibRbho, YS ﬁ%(t) fﬁl{eér elgéﬁ[g? E&f&% fdc}'oh fo%e capable of

ctret condenser me¢ro

carfaenseuntifige tpb® pﬁ)dﬁadllamﬁ% &fampled! dfafie i Rtipeehnsd Resistant
be produced As exanpl es of the high-tenperature

mealerial othere %Welii‘iﬂlﬁl kindshedfrraaterials,sach eus flkprodssiofbased materlal a
erials s a. fluqro yesin d material

BOIE F % iabepi Ripstics aﬁ‘? ﬁqteé-‘agaaélgdsorrﬁper ,Fgrthgn dhe high-

stéinﬁé}atuf:é«&retsl@ﬁﬁt mﬁi!%ﬁalr}hg}hbe used in a predetermined shape, such as a film, a

sheet, a roll, or a bulk. To be more specific about the high-temperature resistant

material, the polymer-based material is exemplified by ASA, Nylon 6, Nylon 66,
Nylon 46, LCP, PBT, PC, PC/ABS, PC/PBT, PEEK, PEN, PES, PET, PMMA, POM,
PTFE, SAN, PPS, SBR, TPU or so forth. The fluoro resin-based material is
exemplified by PTFE(TFE), FEP, PFA, ETFE, CTFE, PVDF, PVE, PCTFE, ECTFE,
EPE, Nylon 6, PP, hard PVC or so on.

The first and second bases 212 and 214 are supported by the PCB 216 and
simultaneously define an internal space together with the PCB 216. A plurality of
circuit components, such as an IC 218, an MLCC 219 and so forth, are mounted on
the PCB 216. Here, as one example of the IC which is mounted on the PCB 216,
there is a field effect transistor (FET), an embedded gain amplifier or the like. The

IC mounted on the PCB 216, if necessary, may include an analog-to-digital converter
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tenperature resistant material may be used in a
predeterm ned shape, such as a film a sheet, a roll

or a bulk. To be nore specific about the

hi gh-tenperature resistant material, the

pol ymer - based material is exenplified by ASA Nylon 6,
Nyl on 66, Nylon 46, LCP, PBT, PC, PC/ ABS, PC/ PBT,

PEEK, PEN, PES, PET, PMVA, POV 20 PTFE, RAN/KFRE3/01758
SBR, TPU or so forth. The fluoro resin-based ,material

is exenplified by PTFE(TFE), FEP, PFA, ER®@/KRFE.10.2003
PVDF, PVE, PCTFE, ECTFE, EPE, Nylon 6, PP, hard PVC

or so on. The first and second bases 212 and 214 are

- ; i myl.t.aneouysl v .defi ne an
f@f@gﬁ%ﬁ%ﬁ%@ﬁ%&}%ﬁ?&@{% "t‘ﬁ%‘%&%‘%ﬁ“é%&\“&sﬁ Phiity
of  2Fuethes il brdeOBRRERME SomPotents 8aRd 1D 2b8nte@dnMhdPCB 216
219 and so forth, are nounted on the PCB 216. Here, as
dren bringpseparated diveng Creflive bracsssye widaedsodder tfvehipbBerRpdature is

th is.afield effect fransistor (FET), an enbedded
65‘?‘{1%a$Péﬂi qﬂilf‘lé [COBPORGRLS. | j e cregim Solriﬁr(f%bra}let@neﬁraﬂﬁ@ ayagigble to

380 cobbafRPSE Y USLAN Saf D ARRLORY S8 e s
EngA /G, SHAECESECASTIRTH Mby N SnfAd/Ce/BI (BANEN Pahiloy) and so

interface IC and so on. Further, in order to prevent
Arponent s 218 and 219 nounted on the PCB 216 from

i i fl _ _
col deMrgiechied i ARl irSyiasd B S5t sin dommriing terminal
COOPRBA e elbdifet %m‘%qﬁi@ﬁ)ﬁtb{)ﬁé’ 208 @R vk SIMEahYifed on another

aval l able to 5 the enbodi ne of the present 1nventio

P8 (eeg.j fous dellwldsphaielh BsthiSedAthe cobnddfig termBid] A30.Gé shown
Sn/Ag/ Qu/ Sb. (CASTINTm al | oy), _Sn/Ag/Cu/Bi (OATEYTm
ar F9§ himl doinglydes\ sirawpr termingb 22EfroMdl cenneetgan ethe center,

Yol 28 RRBATRRR 220 5T Ul o880 581 ! cch ot
SR p SO SRpUINSlh BdEl9] 37 g
b3Chreagas hinsharge igrdeives 223 sand td allowcdaselegenaracddr dutlir a surface
tn%urrrlitirnlga Ipro%gsc:); tI) gc[: di\églgarggdl? " e'I(’:l'ltait ios?thie Teletctt}gt c%gcri]énicrer’ microphone of the
present invention is designed to discharge gases generated from the cream solder
during a reflow process for surface mounting, and specifically to protrude the
connecting terminal 220 to be higher than a curled surface of the electret condenser
microphone, so that the connecting terminal facilitates to connect with another PCB
during a reflow process for surface mounting.

Alternatively, the connecting terminal, as shown in FIGs. 5 and 6, has a ball
grid array for high temperature in order to make balls of the ball grid array higher than
a curled surface of the electret condenser microphone, so that the connecting terminal
facilitates to connect with another PCB during a reflow process for surface mounting,

Hereinafter, description will be made regarding how the electret condenser
microphone of the present invention is operated.

When the connecting terminal 220 of the electret condenser microphone

according to the present invention is connected with an external circuit board and then
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and annul ar sector ground termnals 221 to 223 evenly

spaced apart from each other along the periphery.

These annul ar sector ground termnals 221 to 223 are

separated by three gas di scharge grooves 227 so as to

al | ow gases generated during a surface 15 nounti ng

process to be discharged. That is, the el ectret

condenser nicrophone of the present inveRCIY/KRO3/01758

desi gned to di scharge gases generated fromthe cream

sol der during a reflow process for surfadROfERtifhg0.2003

and specifically to protrude the connecting term nal

220 to be higher than a curled surface of the el ectrelt

condenser 1.CI e 0 that the. connecting term na

PR Gitn YR BN Eecks bV til cPiencodm i srgPapne stats

rigf e r r | . Lvel .

R ORiOr D RIobk O o 200 o Bl FUIE Loifeited with the

HBEB & Iiathiroughr ihé pularaying M04high thee omer 201 GhieNbaRkdRdte 210 is

to make balls of the ball grid array higher than a

Seataenlly sprngeted grith the PR ior through fieesesend base 2bbhone,

so th he .connecting termnal .facilitates to

connec™dst TS SRR “heRalE RepeleFurqil Bifsueenpigied by the
rHiPé! : cr i

R e R anes. 2 Wopheabf 206 s

ofibrated tpresendn intoreasl thicbmeensthe pitaphtaath 20$and tixeback-plate 210 to

connegli.ng termnal 220 of the electret condenser.
maa.o‘é% &*tef&fé VT eHMLapeed; yeths seundressiedataes panasitance formed

AR oo g R st B Yo o Pyt o
GhBRatbre of lel gt tri@lveignalt @@.,@@@%é)e&ccamm@wme BORHOREARE:. The

starts to be operated. In this case, the diaphragm
xitiicsl sigadltis pmplifigd by heiogttedsmittel thioegh PEBeasE base 214 to the

t.hr h the,polar_ri 204 and the case 202, The ,
IR patnd® B WEPCh M iiddhnn st e ctisienhionsh fle wepecting
34 6,ihhi9ygh the second base 214. 5 Under this

situation, when a user speaks, a sound pressure

gener dVeshwhijle! hige efoetrold capdnbet’ eniddgRoreS aéddRdih@ ot the present
t he di aphragm 206. Thus, the di aphragm 206 is

URYsngpR ds tcongtoicted sonthah ey ot bmee \Rd 8 nmadee frdina pthiglgtemperature

%gsqstgﬂqngurfﬁin%arﬁaé Jilash?ro%&gs gc%ustic components (e.g., the diaphragm, the

spacer, the back-plate, etc.), and thus it is possible to prevent characteristics of the
electret from being deteriorated by high temperature during a reflow process for
surface mounting. In other words, it is possible to prevent electric charge charged in
the electret from being discharged even at a high temperature owing to the first base
212, so that the electret can be protected.

Further, in the electret condenser microphone 200 of the present invention, the
diaphragm 206, the spacer 208, the back-plate 210, the first base 212, etc. are made
from a high-temperature resistant material. Particularly, by forming the electret on a
fluoro resin film for high temperature, the electret is designed not to severely change
its own characteristic at a reflow temperature for surface mounting. The high gain
IC devices are used to prevent sensitivity of the electret condenser microphone from

being lowered due to decrease of an electrical potential value of the electret in a

7



10

15

20

25

vary. This interval variation caused by the sound

pressure forces capacitance forned by the di aphragm

206 and the back-plate 210 to vary, so that it is

possi ble to obtain 10 variation of electrical signa

(i.e., voltage) according to the sound pressure. The

el ectrical signal is anplified by being transmtted

t hrough the second base 214 to the |C 21BCRARBOB Q1758
the PCB 216, and then sent to the outside through the
connecting terminal 220. Meanwhile, the dR@{BR(15.10.2003
condenser m crophone according to the present 15
invention is constructed so that the first base 212

fr hi_gh-t enper.at ur resjstant insplating. )
TR0y ok PR et RGP hlla Ngfece iling rtaive
dbaRd eRBiRt doRBensePARGbphdnB 20DAME - dM AL corfdibfisel miBdFhone 200 is
thus it is possible to prevent characteristics of t?]e

alesighed nof poly toedischacket datiimeathe dadey geherhted efrgpe thé ufeam solder

during a yefl ow grgcess for surface pounting. In )
UREE ey Pracessios sudfaen moppting, dyk gisodpaueiide tisapagaecting

CtQ@ﬁigﬁd in 20 the electret from bei ng di scharged even

at a high tenperature owing to the first base 212, so

t hat tm1ﬂldi‘1|gﬂ@Edf@ﬁe@éiﬁbdlﬁm&ﬁt@bﬁﬁfegﬂeseﬁttﬁh%iﬁfon Hale b&& described
el ectret condenser m crophone 200 of the present

ifay dHustentive t prurpostsapimsagskill@s int the spawdl PPBciatdrghat various
back.plate 210, the first base 212, ngde

etfc. .are i

PR e b Srudi wisepouibley puffost depatiing fiom the
R i | 1 | . . yoro
PRk G Bl tnd G 380 1 Bl
desi gned not to severely change its own

racteristic at_a reflow tenperature for surface

UBARIAG ARPEHCABLEITAC devices are used to

sensitivi

he el ectret,. N
T or ophoRE B4 A i e FolGRsPi e ey aisentdpvagon, fis,

eh@st i i i
BARCAHSNRIL ok LMy RELER! A Rf e,

suamhpleea polyntdrbgsed, a ptastdebaded or acfidrd adsen-5ased aekerial. Second,
m_lounti ng relative to the electret condenser

cHegene ogructeddosprewndacondichasekrompanentsh oRbirggbe cream
igsélﬁgggotﬂ?g,gﬁafetgglﬁ]g{aﬂlgrg E:s?/uesg??]tog%qsng&%r %ngn% {ol he Bb%l %%lsngtﬁ, the high
gain IC devices are used. Fifth, the connecting terminal is provided with gas
discharge grooves and protrudes to be higher than a curled surface of the electret
condenser microphone. Thereby, an electret condenser microphone capable of
surface mounting can be obtained.

In the case of the conventional electret condenser microphone, it is impossible
to carry out a reflow process at a temperature of 230 °C or more. However, in the
case of the electret condenser microphone of the present invention, it is possible to
carry out a reflow process at a temperature of 260 °C or more. Thus, in the case of
products using the electret condenser microphone of the present invention, it is
possible to improve the production process, to save the production costs, and to reduce

the failure rate. Moreover, by using high gain IC devices, it is possible maintain a

sensitivity change before and after a reflow process within an typical acceptable

8



during a refl ow process for surface nounting, but also
to protrude the connecting 5 termnal. Although
preferred enbodi nents of the present invention have
been described for illustrative purposes, those
skilled in the art will appreciate that various
nodi fications, additions and substitutions are
possi bl e, without departing fromthe scoRETHRROISOLTSS
of the invention as disclosed in the acconpanyi ng
clainms. 10 | NDUSTRI AL APPLI CABI LI TY As ca @2¥§éeﬁilo-2003
fromthe foregoing, according to the present
invention, first, rmain conponents nmake use of a
heB8g 1 natype resistant insulating material, for
exanpl €, a polyner-based, a plastic-based or a fluoro
resin-based material. Second, 15 the fist base is
constructed to surround acoustic based conponents.
Third, the cream solder for high tenperature is used
to bond conponents to the PCB. Fourth, the high gain
| C devices are used. Fifth, the connecting termnal is
provided with gas discharge grooves and protrudes to
be higher than a curled surface of the electret
condenser m crophone. Thereby, an el ectret condenser
m cr ophone capabl e of 20 surface nounting can be
obtained. In the case of the conventional electret
condenser m crophone, it is inpossible to carry out a
refl ow process at a tenperature of 230 C or nore.
However, in the case of the electret condenser
m crophone of the present invention, it is possible to
carry out a reflow process at a tenperature of 260 C
or nore. Thus, in the case of 25 products using the
el ectret condenser m crophone of the present
invention, it is possible to inprove the production
process, to save the production costs, and to reduce
the failure rate. Moreover, by using high gain IC
devices, it is possible maintain a sensitivity change
before and after a refl ow process within an typica
accept abl e 8 PCT/ KR0O3/ 01758
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PCT/ KR0O3/ 01758 RO KR 15.10.2003 WHAT IS CLAIMED: 1. A
surface nountabl e el ectret condenser m crophone

conprising a case, a polar ring, a diaphragm a

spacer, a back-plate, a first base, a second base, and

a printed circuit board (PCB), wherein the first base
surrounds the di aphragm the 5 spacer andPCHYKR03/01758
back-pl ate, thereby preventing deterioration of
characteristics of an electret forned onEHa/FEheliﬁ10-2003
t he di aphragm and the back-plate in a refl ow process

for surface nounting. 2. A surface nountable el ectret

conde et talo conprising a case, a 10 polar
ring,ngﬁgyggéFgﬁpﬁﬁgDSpacer, a back-plate, a first

base, @ £86NY HaSRabI&RERPEIHIESD: Glib oYl isi

(PCB), wherein the afli r st Cbgsensuﬁég%géﬁgé}negﬁgﬂcﬁsgtg a case, a
frolaredthg diaphragme a ahadehea dackpplatgm A6 bhdte a second base, and a

back-pl ate, thereby deterioration of characteristics
cigtuatc bpasd (f&yﬂ}ea/h@wrarﬁlgﬁ s hepe shwoendspthe ajephasgin, the

gy

- ' f.l f . . .
e A R B8 biheed BRI SEAEE Fabiiraid bt Hilpeieiniss of an
rgléotiePhened a8 av) SidEdhd Miaphrabfahd e batk-pMe £l Bl _process for

| east one of the first base, "the diaphragm the spacer
aufacdreowdinig- pl ate is made from any one sel ected from
pol ymer - based materials of ASA, Nylon 6, Nylon 66,
Nyl on 46, LCP, PBT, PC, PC/ ABS, PC/ PBT, PEEK, PEN,

PES, BEl fs‘l?rli’g\{%‘ mg&tﬁj%/lele@:gt'zcr?&ﬁer er feg‘?fg}ﬂ?‘%%r%ij??ﬁg%% a case, a

and from uoro resi n-base

oRr ritfgf\a didptragT Flspade¥O badVplateP@Tifst bie] BfsecéiEbase, and a
Nylon 6, PP and hard PVC. 4. A surface nountable

diriagadraigcuis bpard {BEB), riteran Herfastdmse burronads am elettadt iforinedron any

one of the diaphragm and the back-plate, thereby deterioration of characteristics of an

electret formed on any one of the diaphragm and the back-plate in a reflow process for

surface mounting.

3. A surface mountable electret condenser microphone as claimed in claim 1 or
2, wherein at least one of the first base, the diaphragm, the spacer and the back-plate is
made from any one selected from polymer-based materials of ASA, Nylon 6, Nylon
66, Nylon 46, LCP, PBT, PC, PC/ABS, PC/PBT, PEEK, PEN, PES, PET, PMMA,
POM, PTFE, SAN, PPS, SBR and TPU, and from fluoro resin-based materials of
PTFE(TFE), FEP, PFA, ETFE, CTFE, PVDF, PVE, PCTFE, ECTFE, EPE, Nylon 6,
PP and hard PVC.

4. A surface mountable electret condenser microphone as claimed in claim 1 or
2, wherein the PCB allows various components to be mounted thereon, the
components being soldered by any one selected from cream solders for high
temperature of Sn/Ag, Sn/Cu, Sn/Ag/Cu, Sn/Ag/Cw/Sb (CASTIN™ alioy) and
Sn/Ag/Cu/Bi (OATEY™ alloy).

10
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25 2, wherein the PCB all ows various conponents to be

mount ed thereon, the conponents being sol dered by any

one selected fromcream solders for high tenperature

of Sn/Ag, Sn/Cu, Sn/Ag/Cu, Sn/Ag/Cul/ Sb (CASTI NTM

alloy) and SnlAg/Cu/Bi (OATEYTM alloy). 10

PCT/ KR0O3/ 01758 RO KR 15.10.2003 5. A surface

mount abl e el ectret condenser nicrophone RCTH/HFROB/AL758

claim4, wherein the PCB allows |IC devices_to be

mount ed t hereon, the IC devices incIudingEHD/ﬁﬂ%IH5-10-2003

effect transistor. 5 6. A surface nountable el ectret

condenser m crophone as claimed in claim4, wherein

the PCB allows |IC devices to be nounted thereon, the

| C devices including a built-in gain anplifier. 10 7.

A sur fReesures ndthenb®d gedtred Lok ERIophbid APEREIAR claim 4,

claimed in claim4, wherein the PCB allows |IC devices

twhesein fiPECB dllowe 1€ dayiceste be@aewédctbereomaheifil degvicarinciuding a

3%$¥%@-ghgital converter for digital conversion. 8 A
FLHEMY Yl e el ectret condenser nicrophone as

clainmed in claim4, 15 wherein the PCB allows IC

devices to be nmounted thereon, the |IC devices

I ncl udi. g s@facd egduiBibl Oetedtidt icbfideatdd mictiplibidhs Elaingddf iACRaim 4,

IC. 9. A surface nountable electret condenser

vherdp HesnRCB ¢llewa lGdgvices tolbgimounteskthergon,the F@ devitdsancluding a

@pﬁ_isifrov?fsd with a connecting term nal for

CORRBLEINERIPH an 20 external circuit, the connecting

termnal being forned with at | east one groove for

di schargi ng gases generated in the refl ow process for

sur f ade Avawrfice mepuniable destrat fcandensayunicedpheneheclbingdd in claim 4,

condenser _m crophone as clainmed in claim wher ein

9

el thre RE Brijlowsrifi dexfces i beaosnted dhereen, dhe Klé deviged including
f . tian in.the 25 ter, and

eI BT SRR foR Al BB BS . ot T om each

ot her al ong

8. A surface mountable electret condenser microphone as claimed in claim 4,
wherein the PCB allows IC devices to be mounted thereon, the IC devices including a

decimation filter and a digital interface IC.

9. A surface mountable electret condenser microphone as claimed in claim 1 or
2, wherein the PCB is provided with a connecting terminal for connecting with an
external circuit, the connecting terminal being formed with at least one groove for

discharging gases generated in the reflow process for surface mounting.

10. A surface mountable electret condenser microphone as claimed in claim 9,
wherein the connecting terminal includes a circular terminal for Vdd connection in the
center, and annular sector ground terminals evenly spaced apart from each other along
the periphery, the annular sector ground terminals being separated by the grooves so

as to allow gases generated during the reflow process to be discharged.

11
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t he periphery, the annular sector ground termnals

bei ng separated by the grooves so as to allow gases
generated during the refl ow process to be di scharged.

11 PCT/KRO3/01758 RO KR 15.10.2003 11. A surface

nount abl e el ectret condenser m crophone as clained in
claim9, wherein the connecting term nal protrudes to

be higher than a curled surface of the HPEIIEBRO3/01758
condenser m crophone, whereby facilitatlngi gnnectlon

with another PCB in the reflow process f&O4ER athrig-2003
mounting. 5 12. A surface nountable el ectret condenser

m crophone as clained in claim9, wherein the

connet| rm_nal arr for high,. i

t en‘pe(r:lat E&?Séﬁfl‘%%e 3 g’ét?b ' glecgﬁﬁ%ongglﬁegmb‘fm% © B&Fﬁ“‘gﬂ i claim 3,
aKedin he B@inebfaN eBmiidl bﬁﬂmﬁeg faee hfgilelt f4en & &fefeli Qhirface of the
condenser m crophone, whereby facilitating connection
wvltctret omtdeeser RGBodhorien g/heteby rfadiliaving ténnech@ewih fanother PCB in

surface nounting. 12 )
the reflow process for surfacing mounting.

12. A surface mountable electret condenser microphone as claimed in claim 9,
wherein the connecting terminal has a ball grid array for high temperature in order to
make balls of the ball grid array higher than a curled surface of the electret condenser
microphone, whereby facilitating connection with another PCB during the reflow

process for surface mounting.

12



