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WD 2004/ 084580 PCT/ KR2003/ 001137 CONDENSER M CROPHONE
EMPLOYI NG W DE BAND STOP FI LTER AND HAVI NG | MPROVED

WORIBHBIABICE TO ELECTROSTATI C DI SCHARGE 5 FI ELBCTZRRI048/001137

I NVENTI ON The present invention relates to a condenser
m crophone, and nore particularly to a condenser

m cr ophone capabl e of not only suppressing

el ectromagnetic (EM noi se but al so i nproving
resistance to electrostatic discharge (ESD) applied
fromoutside. 10 BACKGROUND ART I n general,

m cr ophones are classified as follows, according to

TRORTENSER MR AFHTRE B 3G WS BanD sTop

el ect G ER ANDAACEY IR Q%ﬁMPRGVEBt@ESE’Ib&NCE TO

particl'es] Crystal"m crophones usin

pi ezoel ectric eEf[@CFROBI&&EH@IHS@HAR@Eg coi |

m crophones generating induced current by vibrating a
di aphragm in which a coil of wire is attached, in a

i el d; l.acl.t.y m crophones using induced
5@3ﬁ3@{£@9ﬁ3mdﬁﬂﬁﬁﬁﬂgﬁi netal film installed in a
magnet i Efelsg‘ltr BRRhYGS SRNRD YRy 8dnalflel SmittdPBhE€dand more
and con en m crophones usi ng capacitance vari ed
pationtilyg tho avi damdensen oficrapleinap hmpaiie c afis edt @ﬂy byuppressing

sound waves. Herein, the condenser m crophone

}ﬁcvém@amw Gdbuneiss hutsase FRTOY IS Ence %Fleﬁfé%ﬁaéw discharge

that DC power supply is necessarily

?Egﬁ @3)1 gh%% Wﬁma voltage to a condenser. Lately,
to solve such a problem an electret condenser
m crophone using electret, which has sem - per manent
BRCHGRIQAUNRAR T ch has advant ages in 25 that a
structuyre of npllfler 1 S.S i ed becaus
bl as p ngr@gpqnyzrq) OR%% aleng]éa%ﬁeclang flg[lg%/sl flichI‘Cy ng to methods
e%[[% Ehdtidh %rht%?lr éagn %iegﬁ' éap\é\f ﬁ&lstcarb%%glmlrphgnes using
ransm ssion section o rnlna

re%trﬂ:al fasBopmed earsdterindics of cﬁbb@ﬁo%cle@ﬁ&r&ﬁtﬁlﬁﬂm&@b@mms using the
power, which is range of a fewnNto a few 1 o
piezoelectric effect of Rochelle Salt; moving coil microphones generating induced

current by vibrating a diaphragm, in which a coil of wire is attached, in a magnetic
field; velocity microphones using induced current generated when a metal film
installed in a magnetic field receives sound waves and is vibrated; and condenser
microphones using capacitance varied according to vibration of a diaphragm caused
by sound waves.

Herein, the condenser microphone is universally used as a small microphone,
but has a problem in that a DC power supply is necessarily required to apply a voltage
to a condenser. Lately, to solve such a problem, an electret condenser microphone
using electret, which has semi-permanent charge, is used, which has advantages in
that a structure of a pre-amplifier is simplified because a bias power supply is not
needed and also its performance can be improved at a low cost.

Meanwhile, a transmission section of a mobile terminal radiates a radio

frequency signal of a large instantaneous power, which is range of a few mW to a few
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WO 2004/ 084580 PCT/ KR2003/ 001137 W through an
antenna. The radio frequency signal is induced into a

WO pove/obE8meen a m crophone and an external soORPCTKR2003/001137

pressure signal process circuit and then is applied

to a junction field-effect transistor (hereinafter,

referred to as "JFET"), which is a field-effect

transi stor (hereinafter, referred to as "FET"),

installed in the inside or 5 outside of the

m crophone. At this tinme, if a power of the radio

frequency signal applied to the JFET is |arger than a

predeterm ned level, the JFET is nonLinearIX_operated,
t

oW, B0yl eardsaee [heralo Ssmpannaienpls dpduped o 4 Ijeaetween a
vel ther with a h -. ) S
SPGB ML g TR BB o s o

SOUNAINBHAS Bl Rl Mdhsiftbr UraHshe, fFaeLacys FIFET”), which is a
general, the signal of the noise conponent is

dimhd-effect dransistor t(hereirefan defsrred Saras ‘Fikgival ingtatled gn the inside or
inputted to . the sound pressure signal process circuit,
(W GRS ROPIFAR e | ar gest noise of the microphone.

Ther ef of,€4.:.i r.der . I: S8 . :
e PGS b RSB B 8% 8 bt T

daigbin@he a PR terfONgdr e e stha JABTdH nbhlidearly bperagdasd 5 to generate
resonator 15 realized by one chip capacitor in the _
inesedempsaent aletiveath @ peakeeyslopy tededivalvatlog harmonic wave.  Since

edet er m ned, f r.eguen range are bl ocked. Meanwhi |l e,
R SRSy dRi i SRt Aot SRR S0 Rk F signat of
@0 PfuendsinS Bl theFidaal df tHeORRSd @(ﬁﬁ%&leﬁi |st@fiplirfed with the
generating resdnance at two frequency bands in using
tsaonc hieggswapaniat and iCidpuded t€C2he Ihatd pressuresgnalap®céssreircuit,
20 nobi | e, communi cations, which are wi dely used today,
dhgreyelopnipgshe jaseest peise Wbs MicToR®Scr i ber  Radi o

Tel eph s-0f 90 b rsqonal G [.cat. .
Syt ona FECACRe T OFh Sonis Bl AR pATBHRC R IR a mobile
deralindIDEetht @h4E drd sifbRtmbdy %oﬁFfin%in hdteh fitiaPadhe aqfC resonator

bl ocking radi o frequency signals of both 900MHz band
aealize@GIME cliandhpad®r Reftbe rhside,t© MaGradio feaquemayusighas of a

module is equivalently represented as a variable
@5?5%@1%}@@%@%%&% a&%ﬁﬁ@ﬁ?‘gd to the gate G of a FET
12 reahizad ¥ & colikdtiofdl fhictdhoné I 83td 4R% Riaf bil
first and a second capégétoﬁcéﬁpoang'ggéés c%nngcgggelno He
itenpadlabd ghobetineldi®. t Hecothprises B flnd 1hgesautine r&Sodfince at two
the FET 12. Herein, the first ) )
frequency bands in using two chip capacitors C1 and C2. That is, terminals for
mobile communications, which are widely used today, can be classified into Mobile
Subscriber Radio Telephones of 900MHz band and Personal Communication Systems
(PCNs) of 1800MHz band. Therefore, the dual-mode terminal must have a function
capable of blocking radio frequency signals of both 900MHz band and 1800MHz
band.

Referring to FIG. 1, an acoustic module is equivalently represented as a
variable capacitor Cgcym and is connected to the gate G of a FET 12 realized by a

JFET. A filter 14 realized by a first and a second capacitor C1 and C2 is connected
in parallel between the drain D and the source S of the FET 12. Herein, the first
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2 WD 2004/ 084580 PCT/ KR2003/001137 capacitor Cl has a
capaci tance of about | QoF and functions to renove

WA 30aNBI580 f r equency conponents, and the secondPCT/KR2003/001137

capacitor C2 has a capacitance of about 33pF and
functions to renove 900MHz frequency conponents. In

the case of using such a m crophone in a nobile

termnal, the output of the 5 FET 12 is transmtted

to a sound pressure signal process circuit 16 after

passing the filter 14 designed with parall el

connected capacitors C | and C2, and the out put of t he
sound pressure signal process circuit 16 passes

rcapaagtof @qh@qwﬁpw@m@eqﬁ alpat w@Eoﬂs@nﬁbpcmrﬁc@ ltenmp/ }§60MHz

8
CHRCSRGY cormsPER B paPcarctibhiadPen BaRen Ryt 3307

éﬁlﬂrf g%né{oeregl%% EWH‘Q"erﬂu@h GRompeaRaci tor 10 4 and
each e capacitors C "and C2 fornms a LC
r esonarig éhecdase of tsing oghthmicrophbhe inespebile weemimal, dlsd eutput of the

i nductance L existed in the inside, thereby
fRHC £ 2 @ﬁﬂrﬁ@snagecat%@@wdf PIP§SEFC Signat process macvg‘iv Hppfter passing the

itﬂga\gllg%e%lr aendS wﬁﬁ L pata L ac%g#t% ca[%fag ftorg rbnf 'di E.fl%'tl{k out}%ut of the

er S own 1 n

r@ahd Z&st@ﬂé Qi3RalC gf&@ést Qfrc@f ToWPasaPac irdd6-FreqddndyintehBediate-
graph 'shown in FI , the horizontal axis represents

ffrftqqalmycme@uh RE/BHeircuitiel & end i< gddiaisd &0 rcl@pmeg gh an antenna.
tenuation | evels dotted |in Lese a.. .

{HEREf pewé}%%?q@ capariiprs Claad rart, 364 fhya ¢lyjR capacitor

SELoRd ©e2RAg %agﬁ o@ztthclagaob?tglsa@q‘ an%lhgwsfoﬂ% g]L@ resonance circuit

attenuati'on o at about 90

sogdtherl i@ @BpediBpr paeﬁtls mdtuctansf &r cehadadi ehe Sinsxdej rhereby
a case of having only the first capacitor C1|l of -)0
ﬁO@FK@ﬁmﬂ§de§hdﬂﬁapld attenuation of a signal at

about

ont esibel i ¢ PRRE B yp B CREERE SR oL LR (g jn several cases

haviHsh &b ik gh%kvnam FIGt P @ﬁ%ﬂ Oy GRP a@at:%r & twdngpdediors.
connected parallel with each other, shows a great

at t enudtitbha godbh ashewgnalFIGt 7aﬂmdtorﬁﬁﬁﬂa/l—lzx1b acmesents fbpughcies in
2.2GHz. However, such a conventlona

| OHE-nGE sETtieek @@Eﬁgﬁésmgsatﬁ%at&ﬂ Ve Isg é ﬁﬁﬂt@ alg}ﬁ gl represents a
tna%tsfe %Q@a 6111.4‘[10 kea é’at% 'o?{hh\?lﬂg 3{1 {111% sg&?}td?z{]a\gg@lg?td’fspﬁplz and

capacitors e ance S center

%ﬁo&g(&oﬁﬁﬁ higerhetidD¥Ld dntial ak SBoRNVMNEHZ Wadd| &8 hkolid line g2
that it is inpossible effectivel o renove or bl ock
rropresenina gagsfpmhara;@ﬁrtstlﬁ n@qu@s@;yf g@\d@g only the first capacitor C1 of

10pF and shows a rapid attenuation of a signal at about 1800MHz band. Also, a
dashed-dot line g3 represents a transfer characteristic in a case of having the first and
the second capacitor C1 and C2 connected parallel with each other, and shows a great
attenuation of a signal at about 900MHz band and about 2.2GHz.

However, such a conventional multi-band low-noise microphone has not only
a problem in that only a little variation of the distance between two capacitors effects
the resonance filter’s center of 1800MHz to be moved but also another problem in that
it is impossible effectively to remove or block noise in a super-radio frequency mode.

That is, in a case of using a new mode such as a new frequency band for IMT-2000
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That is, in a case of using a new node such as a new
frequency band for | MI-2000 3 WO 2004/ 084580

WODDAKEBERD3/ 001137 service (for exanpl e, 2000R¢®KB2004/001137

or 2400MHz band), since having a narrowband bl ocking
characteristic limted within a predeterm ned

frequency band, a conventional <circuit can attenuate

only el ectromagnetic noise within a predetermn ned
frequency band but cannot attenuate radi o frequency

(RF) noise and el ectromagnetic noise 5 generated

W thin other frequency bands with the exception of a
predeterm ned frequency band. Such a problemis also
géweqea(tf@omampé@ %G&WH@IW oB@MHz e 5&@%@9 hgsgpg) a narrowband

bi?cﬁﬁue [ c‘rhai1 %5 g ﬁ1gﬂ]§ﬂ n@qﬁr? ¥ ?)ﬁeréle{elgﬁgfed g{e}i}l%ncye g W P eé Vgntlonal
rb%f@rc a8 LA RAGhE B3lyS El%@t?ﬁnig?leﬁb 8folseORttRnl £ pidfRal@e. frequency
However, the conventional m crophone i s probl emati c

|band1 Hat daheotcaiteneatei @dal freqpemop H{Bile riassee asd Ieiccafnfnegnm noise

by el ectrostatic discharg pl i, dfromout3|
GERGRIEAOPAIBIN OHET HBIPREst GRA it SHEPHOR P darﬂa%ﬂermmed

[ I rc 2
TGOS, BB ik L5 3 8l g BhAASH AL Uy 100t
MRIqheds vahd15 kV applied thereto in a state V\,here |ts
m crophone is grounded, or after it experiences 15
b

el ect r dsther, én drdgtmamgféow rehiabiliport agwbde tgmingl.ageph elegnent of
ereta in.a sta ct contact .wt.h
PR BETPYY i Rl BT SRS RIS oubEpa aihgistharge.
CI@JW&/@I' ﬁ{éakon\ghﬁ&%ﬂ’ hlﬂ{b?ngah%ﬁ@ Nt 9Bfchdli¥ #hehat the conventional
ove- menti oned requirenent W|th respect to the ESD
apiptdphond fomaslyt sftateed BO eSOV GfsciddBe labpiNTIGON outside. In
Therefore, the present invention has been made i.n view
csarthqr h@l%@vemoh%terrawéhmwéw%ﬁ@ dagpged ipteraal ghoghylewent at all,
rﬁlté?l %F 5 nl %g]géﬁ%}lge\éle %ctr%rs]ta%l [i)sgﬁar g § ?he 1 W@gg}gltaﬁ of 15 kV

%pﬁécf iettih ¥ stik Qe s amwo@ﬁo&aﬁdgr@uml of aﬁéluﬁleﬂ eriences
| ow frequency and radio frequency used in a 25 nobile

chustagatisomrge withebyoltage nf) 8 &b eprilied bheratoad af shate avhere it is in
[ ti-band ot her. obj e of th esen nvention is

t GE)‘rWFa&EW&h@o‘rPg@ rf%leﬁgj ee%%ﬁwg e nﬁ‘dme\é% éfa? convEntional

bﬁ gﬂ%?ﬁ!)né's%ﬁ crt%tcﬂfls%f At étb%%—%%%hbﬁe&%hﬁﬁemélﬁpf&lﬂlvr%%ect to the ESD

applied from outside.

SUMMARY OF THE INVENTION

Therefore, the present invention has been made in view of the above-
mentioned problems, and it is an object of the present invention to provide a
condenser microphone comprising a wide band stop filter capable of efficiently
blocking a wide band signal including low frequency and radio frequency used in a
mobile communication, thereby being able to be used for a multi-band.

Another object of the present invention is to provide a condenser microphone
having widened removal range of electromagnetic noise, improved blocking level of

filtering, and improved resistance to electrostatic discharge applied from outside.

4



10

15

25

filtering, and inproved resistance to electrostatic
di scharge applied fromoutside. 4 WO 2004/ 084580

WODDAKSBRD3/ 001137 According to an aspect of PEEKR2003/001137

present invention, there is provided a condenser

m crophone decreasi ng noi se by bl ocking radio

frequency interference for a nobile termnal,

conpri sing: an acoustic nodule for converting sound
pressure into variation of an electric signal; an
anplification neans for anplifying the electric 5

signal inputted fromthe acoustic nodul e; and an

EM noi se-filtering/ESD- bl ocking section for bl ocking

a w de Arapuding tgralaspast plidhe peeskahinyendiguahesp 1&1@@V¢c&éuacpondenser

SRR A A 1 1
NOLSR ﬁﬂ%ﬁ tr O?ﬁ afcbfistf 60819 fore BeRhthof "s@d[ﬁd L pressure into

out si cation neans Is an FET,” and
EAtintddrs ef fah etlﬁitmdﬂ GlghSh)- anl Bmplifickion gneast fioo mmpixfjfmg ghe electric
capacitors and resistors connected sel ect.ivel y.betwe

€ .
tskgmal gw@e@f@ﬁa thepacouiy sod8icrnd e RETaiRH I SaHocking

nd
SFCeEa) v glogklﬁg \%v g b&r:}c:ij : 1Ig§al 1n udmggogcf%qg@t‘fcgoe(n i @equency

hignaed fioth e aailigicionlBEardsnd Q@Fvloaﬁﬁg) E:Iébﬂﬂ@nhghetlc wave/radio-
frequency band, and the resistor can be changed in a

rerqgencyfnoles andeleaBstaticeschago edliereg fram prigiggency band.

Lhiméﬁ ihre, SrpEBCuRE; Bt o b Tl 381 e FrGSoR gl ESD-
édkﬁ{égge%uﬁﬁ Y F@a a%?t'bisgiﬂdyregi'ét F@E(ﬂlnle@[led %gl@ctl?@el between the

ective CCOI' requency hese

Vga’[el Ghgad tideptice &l df}th@EEﬂ"laﬁdVot beteaehttenhgd i Dvemt thieBotidae S of the
follow ng description. 20 BRI EF DESCRI PTI ON OF THE

DIRANINGS e ff@@lﬂelg?dlh@gdand ot her obj ect s feat ures and

advant age pr esent

appar eﬁ'? a?iflg i AT +8° 3:’& glﬂngad dlés%F?‘rf:%el nﬁ lﬁetﬁ’ 100pE
a@&ﬁﬁm@ No q@@ué‘ﬁk‘ift bR, Whd e REisRE Q:Qﬁ%@ r&ﬁhﬁ’%ddlhaé’\’i £98 JNoQ to
which: "FIG 1 i$ a schematic view of ti-b

| 16#R reocadingi ©r Gpipeney Haadi nghe 2&itapeai be rr_elahacay by us exhgnetic

i.n_a conventional nobjle termnal; FIG 2 js a graph
é%ﬁlﬁ@ clerag Fesh sty HEPEPT. SO LSt the Aaheraf) i resTiors connected

SEAAI AT by R0 B ik . o

will be identically applied to each embodiment in the following description.

BRIEF DESCRIPTION OF THE DRAWINGS

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

FIG. 1 is a schematic view of a multi-band low-noise microphone, having
capacitor array, used in a conventional mobile terminal;

FIG. 2 is a graph showing transfer characteristic of each filter in several cases
in which capacitance of the filter shown in FIG. 1 is changed variously;

FIG. 3 is a circuit showing a microphone having an EM-noise-filtering/ESD-
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FIG 3 is acircuit showi ng a m crophone having an
EM noi se-filtering/ ESD- 5 WO 2004/ 084580

WODDAKEBRD3/ 001137 bl ocki ng section realized PYI/ER2003/001137

capaci tor and one resistor according to a first
enbodi nent of the present invention; FIGs. 4A to 4D
are circuits each of which shows a m crophone havi ng
one of various EM noise-filtering/ESD bl ocki ng
sections realized by two capacitors and one 5
resi stor according to a second enbodi nent of the
present invention; FIG 4E is a graph for conparing
i se characterj.stics of a condenser m crophone .
ki REP00 TR BX e SWOBHE I APE RCUHAL c6fording to a first
' ] . in using direct RF injection;
%@%ﬁ%{;&{%gﬁ{ eggég%gggggﬁ?aits each of which shows a
m cr opiRiGe. 47w 419 afndrcuitd esrh ofavhietishows a microphone having one of
EM noi se-filtering/ ESD-bl ocki ng sections realized by
g oeap e neist-ltemer/ ES iblodkan sstestiensasalizedi iyg woocagagiteirs and one

enbodi nent..of  the present..invention, FI]G 6.is a

TP PR s e BB R esgh Mvention

EM noi sg6f i4pt ¢ ian apPRor %ﬁ%ﬁﬁﬂ@ 128Gt LiRRadt&dic @F PYeondenser
only three capacitors according to a fourth enbodi nment
ahictopboiy @seniing tovhkeapiesent irmedtidibwith @sat o7 A camatnf B meicrophone
circuits each of which shows a m crophone havi ng one

i us/88 ABEL FEMDIRSHER- £ | t eri ng/ ESD- bl ocki ng secti ons

[ it Dot ‘
ccor drag L SEPD HRP AR G PR pRnb Pk Hilforhone having one

ioff weribusOBM - RESERI B Th RS 1081 dditlin 5 BIRRESR i B WENASa o2@rs and
Reference will now be made in detail to the preferred

&b oehivhers eecasding ea thirdessehdimeni e theqneseRt ingention;

conden L crophone accordi.ng to the present . :

nvent PO & i TeBohoning & By Sph e faaran A mgscafiltering/ESD-
't anc o . Stic si _

RRRFACTR NI BEROBL BRIBAN GBI B b moimen

vétheqdescapaceiitmncandf the 25 acoustic nodule into an

el ectric signal; and an | . _ _
EM noi $60%.i 7 ad A Arsspravite eremef Whick shos 2 whrenhons having one

. f th T, . f i r
é? g&?&{seéjl\/[t-l%éehﬁltéﬁﬁggﬁg(% o?c]:féllsfggs)ectté%% 1'?%?%@% Ibg’\rﬂn(r%g ggl\o/ellé:?t%rs and

ct rormgnet I C Nnol .
bHe edsisut abeorbin@ &K a GlFRCIHRAdt ©f the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Reference will now be made in detail to the preferred embodiments of the
present invention.

First, a condenser microphone according to the present invention comprises:
an acoustic module having a capacitance varying according to an acoustic signal
inputted thereto; a FET for converting and amplifying varied capacitance of the
acoustic module into an electric signal; and an EM-noise-filtering/ESD-blocking
section, which is connected to the output ports of the FET, for removing
electromagnetic noise (EM noise) and for providing a function to block electrostatic

discharge. For easy comprehension, according to the numbers of resistors and
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di scharge. For easy conprehension, according to the
nunbers of resistors and 6 WO 2004/ 084580

WODDAKEBRO3/ 001137 capacitors realizing the PCI/KR2003/001137

EM noi se-filtering/ ESD bl ocki ng section, enbodi nents

will be classified and described as foll ows.

Enbodinent 1 5 FIG 3 is a circuit show ng a

m crophone having an EM noi se-filtering/ ESD bl ocki ng

section realized by one capacitor C 11 and one

resistor R11 according to the present invention.

Referring to FIG 3, an acoustic nodule 36, which has

a capacitance varying according to an acoustic signal _

icapasitoescreplicing tles, Eivbne]qeﬂﬁ\btan@g{Egp -hlegding sertivn, asbeadimepts will
abl.e ca Clt and is connected to the gate G

:/hec Sﬁé?d : ed agﬁ-cgl‘ﬂ)l"%m se-filtering/ ESD- bl ocki ng

section 32 for renDV|ng el ectromagneti ¢ noi se and

bl ocking el ectrostatic discharge is connected in

fanbbdialenb@t ween the source S and the drain D of the

FET 30, According.to a first enbodjnent, the EM noi se-

f| I ter iFAG/ E5B- BreoEshayingecicsphgpe hofBE sts of a

a1 KN t%oHse%l%erm 9E§b B ??n t?erctlc%l l%?ah'z{?d %? dp%gaélgg % ]T1 and one

connec serla

t19§st51E}3\_1 BikcbRigtHothe préd@it idfentib@t one end of the
resistor RlL1 is connected to the drain D of the FET

30, anefarfieg tapHeid, (an a@:h_l_stlp snastutnaG tvddclb baswe eapatitance varying
ot her. end of the resi nd source. S, of the FET

FOCOPPE Lo B SCRHEL N | BRI Lo cbrlés%qw‘@ﬂ%lﬂyaleagﬁé?med as a
h Tt
WaREAE 23pd2i6f BRI AGIM Bheetad PO &1 SOENTBRE Also, an EM-

capacil € va € capac Suc

Ql@lib@iﬂlte@ﬁgﬁESDABIoblalﬁg Ofectingl LB2e $orv ddrhad g Vélédtﬁimagﬁetai noise and
the gate G of the FET 30. The FET 30 includes a JFET,

Vo ckinghelectrpsigtie discharen ieetaectedin pasallel it the source S and the

gfﬁ% B’t o ngE%Fai ﬁour%%ﬁ)ﬁggg gtgeCt gig%[}qg %o&mrmp the EM-noise-

EM@HQF/@%D‘ bl'oEl%ﬁ% @gétﬁr%[%io LARINGF $8EEHARBR an®h @Bacﬂm C11, in
anplifier of a t-in-gain 25 m crophone, thereby

avtpbh fhei negstan Rilr psltconmq;;te&il serigilic ko FHETdra@0D hef\tbe &EUedQ/in such a

igh input inpedance and _a. very put i npe ,
s}’éaf’tnﬁlaihaﬁ uereid f s siglor i 1 |1%1‘f9é1&8‘ﬁ%4£t F SFpdR @Prffifég PET'30, and

ggér ?J.E)laag)rldm g%@ﬁr?ec% Rﬁeeﬁccﬁéjgﬁlh er{g)&{{hg re%ﬁgorclilrlcéﬂdt source S
of the FET 30.

With this construction, sound pressure of a user vibrates a diaphragm (not
shown) to vary the capacitance of the variable capacitor Cgcym, and such capacitance
variation induces voltage variation at the gate G of the FET 30.

The FET 30 includes a JFET, which has a gate G connected to the variable
capacitor Cecwm, a source S connected to a common ground, and a drain D connected
to the EM-noise-filtering/ESD-blocking section 32, or an amplifier of a built-in-gain
microphone, thereby amplifying an input signal. Such FETs 30 have a very high input
impedance and a very low output impedance, so that it functions as an impedance
transformer matching impedance of the acoustic module and circuit part.

The output of the FET 30 is outputted to output ports 34a and 34b after
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The output of the FET 30 is outputted to output ports
34a and 34b after 7 WD 2004/084580 PCT/ KR2003/ 001137

w@a®giosuFst he EM noi se-filtering/ ESD- bl ocki ng SPCI/K&2003/001137

32. Here, the EMnoise- filtering/ESD bl ocking section

32 functions as a wide band stop filter bl ocking high-
frequency radi o signals or EM noi se which enters

t hrough the output ports 34a and 34b for connecting

the m crophone to an external device, while

functioning to block 5 electrostatic discharge which

is applied fromoutside. That is, high pressure of

el ectrostatic discharge applied through the_output )
possig 3k @dmommlfqri@gﬁ%ﬁgloabingssecap@ char gElgre; othe EM-noise-

ound rough the capacitqgr Cl1 of..|ar ca i tance ..
0 SR P25l e 42t B0 sEP TR bRy i
%eﬁﬁé}ﬁ 98dib" QEaREHNENOLESE WhYchaRR ik %H!roh?n tReoltps St 34a and
circult section. To achieve such a result, the
Gapdoi tame&ink the sticloplieneatol ar gaerh@l depacivhde dectionmggh block
to store current caused by the high pressure. of .
slestpyieiaa diseharerlivduttaiyepplistairoms Sutsis cig‘afc i% drighcpyessure of

.at. | . i h i i i S
0305 R o A Ao A RO bty

id%cﬁﬂ?&ﬂ eflo8h@ by the ChRMIbNE 11 f LRBE caneidde ghd! e resistor
conditions. For exanple, the capacitor Cl1 nay have a
Rdpapievearis ¢he eleewostatict disehargee figrmo bping ohigicty iapglidd tofthe inside

1nF,. 1.5nF, 2nF, 3.3nF, 4.7nF, 6.8nF, | F, 15

SDREL SeafiE  FpmpcHiessncling reorike CARIIPhS HoEt gpve @ large
h esi s u . :

b TEL 0 5L SS9 SO DASERLE oo

@80hage BRAG, ahdcablcitdr T 1a raevddeasiesstMEr ophone having a

circuit as constructed acpqrdingﬂto the first _
enbodi Méith theclErer seadlimpyy i is possble brbasepasitapgesy thy eppacitor

i de frequency. .band. 20.iac] udj | ow f.requency ,.an .
;%aﬁl: & 1&1;@&%% n esﬁ/:%&‘aﬁyb@"%ﬁ &EIEegé’. ‘?E@?{% ha’g??rdgl%cgon éﬁ%@? . For
Rk hPRNAR a3 fOr Al Nehal Batd e cdpaki®dnce BhIOHEIREI tﬁégrc@? consisting
i mproved blocking capability  (resistance) enough to
of dnf, hgaf,s2nke3eft dSnEs 6.8nBj Binad Gel,02nEy 3inla¥guE, 68nk and
8KV applied from.outside when the m crophone is .
dPeuinced thntrsiiog P redstae doresigiaaes it irem e gnagasisting
% 1500! 12, 95685400, 'FB0LNEs RY! Bk A&, 25 Embodi ment

In a condenser microphone having a circuit as constructed according to the
first embodiment described above, electromagnetic noise over a wide frequency band
including low frequency and radio frequency can be blocked. Further, a condenser
microphone according to the first embodiment has an improved blocking capability
(resistance) enough to stand against electrostatic discharge of even above 8KV applied

from outside when the microphone is grounded and high pressure of electrostatic

discharge is applied directly to the output ports.

Embodiment 2
FIGs. 4A to 4D are circuits each of which shows a microphone having one of

various EM-noise-filtering/ESD-blocking sections 32 selectively including two

8



FIG. 4A to 4D are circuits each of which shows a
m cr ophone havi ng one of various

wERionos4580 f i | t eri ng/ ESD- bl ocki ng sections 32 PCT/KR2003/001137
selectively including two 8 W) 2004/ 084580
PCT/ KR2003/ 001137 capacitors C21 and C22 and one
resistor R21 according to a second enbodi nent of the
present invention. The EM noi se-filtering/ ESD bl ocki ng
section 32 according to the second enbodi nent forns a
shape of a character 'Il' or a shape of a character
"inverted Il'" by connecting a resistor R21 between two
capacitors C21 and C22 faced 5 to each other, in which
tcapacHosHapk apd CA2@mdranetresisto] Rebaeeading theasesond sphpdiment of
formed . by inverting-{0p.an of . Sh 0 -
gﬁeaprggqné }1¥V.ef1€or_1. AT I%ng?M91901saa—gthgﬁgz%iﬂ)%goc%}n sl%g %nr §?Rg<‘é:ordmg to

a noil se-

iR s&oRg keirlhd dBh & tb@HRE RBAJeCoMP cBAadtAP Ut 80a tsRagieN6f £ Elaracter
30 is selectively added between the gate G of the FET

3thvaretl fThby acmesting amesitidreR B6betacentwid paparitors KE lswddmd faced
enmbodi ment, FIG 4Ais a circuit show n ,case in 10

GRFER TG EMHGBe RS g PEsis BeRTisipl1s proh Sape formed
H)gsin 13H§?§) 2ld BofR RS ﬁ{a e df a2 Afhcfy NP S ¢AE|OOQMOﬁg-blocking
resi stor r ing e 8

preven ctronagneti c noi se from

hedifgr ROP Hért Wdckih® eleborfriphe80 nbie Migjutied ttvEiaNFENS 0gakeectively
G of the FET 30 and the acoustic nodule 36. FIG 4B

iagddethletivesn & 2eigi @ o5the iAo Candtthe acqugdemiodulghioch t he
EM noi se-filtering/ ESD- bl ockin ctiaon 32 has, a . )
shape. oreearduHEIABY syontyembadimenn J10, 4415 agryt Pheying g case in

ﬁcﬁﬁefm—rﬁ)’i&qﬂit&‘&g@ﬁﬂ)fo%ﬁﬁgrb@ét.icﬁl OhsS SPELE8&nkQcter I
the FET 30 1s conneCted between the gate G of the FET

30d amdisttbdockbpustisor frgudventify clBafenagnetc hois¢-1iGm Bhing inputted
and 4B, A condenser m crophaone in_accordance wth

h
dedsndE B Rfoainrbhetween theezal Bsefithe TRt a%ﬂ@oa&ewt@eé@gule 36.
0GESRIE TN 38R RAAY AE ARG LB Aringrsp.

ok kink) 2c@h BDhas ORNATt dNOcARZ DI lah lanhidealo@dng resistor R22
capaci tance of the acoustic nodule into an electric
soigblatking etbctiomEdiatioi mesef inputtadi tnghEEBTh} biskéompesied betwigen the

32, L.ch | conpected to the drain D of the FET 30,
f28i¢ .thﬁﬁﬁéﬁg?@EESSHE&W@?F@HHﬁgée (EM noise) and for
provi digig. A, § ‘d&‘g‘i?%‘égaﬂdhﬂ}é?% cSﬁ(Fe%Eér%ic% HondiiS GP&:@ffce with
The acousti c” nodul e I's equivalently represented as
ahev sdcoad lethbodp@eit tofilthe present invention comprises: an acoustic module 36
having a capacitance varying according to an acoustic signal inputted thereto; a FET
30 for converting and amplifying varied capacitance of the acoustic module into an
electric signal; and an EM-noise-filtering/ESD-blocking section 32, which is
connected to the drain D of the FET 30, for removing electromagnetic noise (EM
noise) and for providing a function to block electrostatic discharge.

The acoustic module 36 is equivalently represented as a variable capacitor
Ceem and is connected to the gate G of the FET 30. Also, an EM-noise-
filtering/ESD-blocking section 32 for removing electromagnetic noise and blocking

electrostatic discharge is connected in parallel between the source S and the drain D of

the FET 30.
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25 CECM and is connected to the gate G of the FET 30.
Al so, an EM noi se- filtering/ESD bl ocking section 32

WO o004084580/i ng el ectromagneti c noi se and bl ocki PQI/KR2003/001137

el ectrostatic discharge is connected in parallel

bet ween the source S and the drain D of the FET 30. 9
WO 2004/ 084580 PCT/ KR2003/ 001137 The FET 30 i ncl udes
a JFET, which has a gate G connected to the variable
capacitor CECM a source S connected to a comon
ground, and a drain D connected to the

EM noi se-filtering/ ESD bl ocki ng section 32, or an

anplifier of a built-in-gain mcrophone, thereby )
anpl i f hadEIn30 melides ghEIT, whirbrhaETEaIRE prnpectad Felye variable

T B RSB R S S Bl g  commec
4§ JRELOLARE LGN P IRRIR 805! 5116 SEOUBHAG bl i s

sgictopbone3 Zhes bipmamplifyilgCan 4dpuarsttrndB dhebhridiTsg3@ davde very high
second enbodinent is realized by a first capacitor C21
i eisinsdancs edige @nvarkieloa fuEpub 1HPgdINe o UPRlliSigclppy as an

FET 30, a second capaci.tor C22 Q | el
abeies PO aERRER hpaigs o IR FPURERA B P B Al P pere
connectygd mpatjobkliiteifgFHIVBROKIAR SRR 3B g il FI® £4dnd 4B
of the first capacitor C21 and an upper signal-Iline

@ncbrding tth ehs egond euéqoglhn¢1rb fis @.’Eized _hg ragfinpt f:@pamtﬁlg C31 connected
S0P, 3, SHDoE e b L L YA or
]Ecpﬁne’(::gﬁ rpggaél?{ fo 0 ﬁ%ﬁg%&dﬂ?@ﬁ,%@é agfe?sttrp itgr Iégl Efhected serially

Frst e ment ore a tal scription

@b béthee@en uppdr gighekdliheerdifofahe fitd eafaktiior302 Wahd abepper signal-line
omtted so as to avoid repeated description and the

feofl Pbhiersgeadd sepacper 6RZ. heebhEorminge gapc ebntlarpsig 11

around e .EM nojse:-filtering/ ESD-bl.ockin i

accor di‘&@l s ?Wé{rgg%oélnoéi e %g%ﬁoﬁé} r?fn.boﬁlﬁneinlgfetﬁg é%:oou ‘r%]gc tHodule 36

GHRQRL PR30 &refdpelMd NENORERAAARE iRfthd Agst EMUdEIBAN, therefore a

"-)0 filtering/ ESD- bl ocki ng section 32 is performed by

tdemiltd dedcriptgract the rcd@@fic andulelf® andeboRBT SApritli teormiBR2 so as to

t her eby bl ocki ng hi gh-frequency noise or . . .
fellovide ORistiPtien ViR Bid ppeentering

areidt ebealgh é@aceg%@} aed thgy
DURSPL S PR AL SO S 2 SReobff I con
sepabatdnng the first capacitor

In the second embodiment, a filtering operation of the EM-noise-
filtering/ESD-blocking section 32 is performed by the first capacitor C21 and the
second capacitor C22, thereby blocking high-frequency noise or electromagnetic noise
which is inputted from outside through the output ports 34a and 34b.  Also, the first
resistor R21 performs not only a decoupling function separating the first capacitor
C21 and the second capacitor C22 but also an electrostatic-discharge/blocking
function preventing the electrostatic discharge from being directly applied to the
inside circuit. The second capacitor C22 bypasses electrostatic discharge voltage

applied through the output ports 34a and 34b to ground, thereby preventing the inside

elements from being damaged by the electrostatic discharge. To achieve such a

10
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C21 and the second capacitor C22 but also an
el ectrostatic-di scharge bl ocking 25 function

w@e@vesssing t he el ectrostatic di scharge from bRCTIER2003/001137

directly applied to the inside circuit. The second
capaci tor C22 bypasses el ectrostatic discharge vol tage
applied through the output ports 34a and 34b to
ground, thereby preventing the inside elenents from
bei ng damaged by the electrostatic discharge. To

achi eve such a 10 WO 2004/ 084580 PCT/ KR2003/001137
result, the second capacitor C22 nust have a | arge
capaC|tance enough to store_ current caused by the

fiesgH: [Blﬁee§§<l9pé pagitec Fo st |héV<‘d sk grpackiange. pacughnle store
S SR S R RS s RO e

RebNBENC2D nfiEbea® et irF. nodul e 36 and the gate G of
the FET is a noise-blocking resistor for preventing

el ectr M@gmémle,cmn‘ﬂ(‘s ¢B; thensebenchtpsistyyt 22eepnnected éerF%Eh? between
30. Wth the enbodi b
RGN R Gnd i Frip &t %é%iﬁfs{ﬁrf B3tk gresisor fo

et ween
e e B o o R R Y e
t he fi ngith eepeebhd embadinray ibs pddsiblpthatothe 33Apkeitankd bthe first
the second capacitor C22 may be a capacitance sel ected

fcamtphémgqndwbe @m@dsctapﬁgt%f@?imﬂe Cilals%ﬂd sepectipjedy between 10pF

@gﬁgOQHé afﬁ(tquglg t& %dé1d1t QtnsI Slg'sreg{rag}p& C}:h? ﬁg%} ?aﬁ)gc:l?orr %1 may be

nesr ot 95p MMﬁe Secoh§e ﬁ%ﬁ&@zzﬁﬁ%@% %Q:af)a{c‘i)tﬁhéehs%le@fe@%m the
conS|st|ng of 10052, 2205, 33052, 43052, 62052

@8OH2;on8RARE oA, 11 . 3@, 2&md, B BnF s4. @nléfGeSrrFedOnFl,aﬁlfhé”nF , 33nF,
RSP D 5 bR bR e
?Qs‘iistmzselec%dgfr&gntﬂg%%&{da ?{5 Rfs ﬁHE e Jogy DG gon 3‘3th Usho, 6200,

as construc accor second ‘e

$36Q BDEY 28D OKE), a8l @Gt pefagaahiichd 9dcdad e36esoradR M 6 a resistance
frequency band i ncluding | ow frequency and radio

fselecia oy dagraye donsistingol 190£% hKL, 16K s dhdfeRsend 1MO.

ding to the first. enmp
oot ov At ACBRR R R BTH e (ot & SHTCE) e Ehatgipg o th

%E@ﬂq %ﬂgl?d(%ﬁ%;nteéle%&%éa_s%@vé CeldimGhangt. ‘ﬂBlS@VoQ/@r abQ\e frequency

KV ap rom out si when the ‘m crophone is
Gandingdddiapdiobi dlrqperes Sanderadio f&lqaeﬂdyosetlﬂﬂae cbldéledhatgeher, a
is applied directly to the output ports. . .
condenser microphone acCording to the first embodiment has an improved blocking
capability (resistance) enough to stand against electrostatic discharge of even above
8KV applied from outside when the microphone is grounded and high pressure of
electrostatic discharge is applied directly to the output ports.

According to the second embodiment, FIG. 4C is still another circuit showing
a case in which an EM-noise-filtering section 32 has a shape of a character ‘inverted
I’ and a noise-blocking resistor for preventing electromagnetic noise from being
inputted to the FET 30 is not between the gate G of the FET 30 and the acoustic

module 36. FIG. 4D is still another circuit showing another case in which the EM-

noise-filtering section 32 has a shape of a character ‘inverted II’ and a noise-blocking

11
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According to the second enbodinment, FIG 4Cis stil
another circuit showing a case in which an

wERkionos4se0 fi | tering section 32 has a shape of BCT/KR2003/001137

character “inverted 25 11' and a noi se-bl ocki ng

resistor for preventing el ectromagnetic noise from

being inputted to the FET 30 is not between the gate G

of the FET 30 and the acoustic nodule 36. FIG 4D is

still another circuit show ng another case in which

the EM noise-filtering section 32 has a shape of a
character “inverted 1Z' and a noise-blocking 11 WO

2004/ 084580 PCT/ KrR2003/ 001137 resistor R22 for _
pesisterR 2 hipr pfeventingnelgritmiagneid] maset ﬁ@mblgi@igrigptilttvéd@ thedET 30 is

to the FET 30 t an the t he
e S EE G b TR o8 e egust thSadte 36

EM noi gz ity ‘3[13[3 rfﬁteﬁﬁgts%&i%n%% dsﬁmwﬂn F1G. Fd@ancf'@)aaﬁgoxﬂﬁlg to the
according to sec enbodi ment conprises a first

Gafadi dnfodGrdnt conpested fhatoapsauitor (2 1dsoanect® bbtvwaed thdrdrain D
source S of the FET 30, a second capacitor C22

cof tecrostephpaibe SET ), tarﬁ@cqndr@pa%@p S@Preepnesped pagpliel 4o the first

first r conn ed _se

B obE ol A FRbrSe g sanror L peillkde BEREED By erounc-
éhn'f: QUEbf ﬂ{e%ﬂ%abé&@)r end all atIMeISﬁgﬁ{lﬁllﬂ@&ﬁpd)ﬂtﬁé sec@ﬁ@ capa01tor
thereby formng a shape of a character "inverted |

W X2htHetebs fomnsg nubipears achasoeh ‘inveatddid enbodi nent
the acousti ¢ npdule. 36 _ 10 and the FET. 30 a er.at

i dent i Cth s eenstaction ofisuch p seqond sBDQr iR tlh? A Uéflf)f“é) ule 36
nd q'ﬁ_éEﬁbgg}b 91%8 ekdtd Pc{%PH%al t5en AE HSh ﬁrﬁ%%oﬁuﬁéﬁaﬂl@wfore a

e om SO0 as to avol repeat e

desgled Q&sicﬁpu@{léif thBac@etit ewdng Jes@rth@ FEDBowvill bddenit@i do as to
out centering around the EMnoise-filtering section

32oidcepeatichdescoptive asé dlonllontiogl dpgsmiption rwitlhes bed o centering

enbo terln [ at i o

g Geb v r e e uuste Gisoshnd o e FEGPAE B R

first h [ .
ther eby BogkLnS T se 8 RGAREARER! SOMe R notsc-flering
sbahr 3ig petforenadobys ehamfiist kapsciton@idtit &dl ter sroodicgpagaor C22,
t hrough t he OUt£;J ports 34a and 34b. Al so, .the first
eyt blockpg hig Eauwyanca%ec@wlem@mﬁgrrﬁélﬂ rgfise which Is inputted

?ecp af a%sbcpe E]atégﬁgh.rjgr Z(t'():lﬁg%vléo Ma %&' ﬁgd kh%hscﬁg ?ﬂg 1§s1stor R21

Sueh A T esul t

Beghd QrdéeddplMeStunbor SlakARG RO Mt dapilcHer @dearﬂtﬂllé second

ilter having a | arge capacitance efficiently capable
co;hpd@htor: khg Eo avliides pmhd shghdhe $acond dipagitprol22 must be realized

fbryea de(i)angl stop f1 rfallter ga\tugge ﬂlffrgg %apa%ggr}ce e?ﬂmel{][Fy capagle of blocking a
wide band signal including low frequency and radio frequency, that is, the second
capacitor C22 must be at least InF.

Meanwhile, in FIG. 4D, a second resistor R22 connected serially between the
acoustic module 36 and the gate G of the FET is a noise-blocking resistor for
preventing electromagnetic noise from being inputted to the FET 30.

With such second embodiments, it is possible that the capacitance of the first
capacitor C21 and the second capacitor C22 are changed selectively from 10pF to

100uF according to conditions. For example, the first capacitor C21 may be 10pF or
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capacitor C22 nust be at |east InF. Meanwhile, in FIG
4D, a second resistor R22 connected serially between

wWa b@4/0s458ust i ¢ nodul e 36 and the gate G of thePEEKR2®3M01137

noi se- bl ocking resistor for 25 preventing

el ectromagneti c noise frombeing inputted to the FET

30. Wth such second enbodi nents, it is possible that

the capacitance of the first capacitor C21 and the

second capacitor C22 are changed sel ectively from 10pF

to 100F according to conditions. For exanple, the

first capacitor C21 nmay be 10pF or 12 WD 2004/ 084580

PCT/ KR2003/ 001137 33pF, while the second capacitor

G2pF lyilehthe sccond sppesitondmes have @ sarreeirnce selegied digm the group

TR P8 T A A3, o
gk nk SinBr RI0BET e 1Nt it fefetiel Sthat! B8 HhOFesf3dk WAS has a resistance

resi stance selected fromthe group consisting of
360062d fida082, gr3ddbehsistizg 52 106203 (2,6B052 4362062 H 226802, 8200
K52, and it is preferred that the second resistar

> R22
#ad 1XQ.eandsit dnpectessbtibihe focom 19755 Beh PROASEESARG selected
f 10052, 1 K52.
AT S b L S

accor dijfg chRdshd&mictsihons henhedicietit adeastiubed aadai@g to such
el ectronagneti ¢ noi se over a wide frequency band

ispaind dimbppdimentf deserilmdcaboandelecttinpghebg nerse yvean Wie frequency
| ocked...10 In.a circuit according to,t d

BrBoU it v uraa P girabergy cenbt SeEfEonone

i nput t gd .t afcgﬂ%%@ﬁ'}gg@t e @e&;ﬁdéégﬁ?oﬁﬁﬁerﬁg Adetdie signal of the

second resi stor anpl | n the FET 30 so as

indiciopiend opuiial heough thagite G ofibe EdYy3 bhanbthekeddnd resistor R22 is
electric signal is blocked so that the noise is

rewbified in ted Hlhithsa #5do dpeclom roisg, grgdio figquency band pf g electric

to sound ocess.circuit of a nobile. termnal o .
Bl EEapo ot i P01 18" o TRR g RO pperic signal i
e SR NG ud el citfuitCMPaIIbNE t&MmiAAi tBRugh the output ports
characteristics of a conventional comrerci al fgy- used
Gdaded34¢s. m crophone and a condenser m crophone

according to the second enbodi nent of th resent - . .

i nvent iFeH: HRé 2 g¥apR éhqwngpges%tligp ERPeige z%fgxgcgﬁqq&aracterlstlcs of

SRl LAHOR NSS! SBIAS Shikl o, 0, condene
frhikophbitgace baliaCloahd Sdcbd @hbadiment of the present invention.

Referring to FIG. 4E, (a) is a graph showing a filtering characteristic of a
conventional microphone, and (b) is a graph showing a filtering characteristic of a
microphone according to the second embodiment of the present invention. In the
shown graphs, each horizontal axis represents frequency with a unit of MHz, and each
vertical axis represents attenuation level with a unit of dB, in which a larger negative
(-) value means a higher attenuation level.

In a direct RF injection method for a commercially-used condenser
microphone in a frequency range from 0.125MHz to 3.0GHz, RF noise characteristic

(a) of the microphone module shows a RF noise level attenuation of -40dB generally

at 900MHz (GSM) and 1.8MHz (DCS). However, the RF noise characteristic shows
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m cr ophone according to the second enbodi nent of the
present invention. In the shown graphs, each

wheooupsssml axi s represents frequency with a uPCT/K&Ro03/001137

MHz, and each vertical axis represents attenuation

level with a unit of dB, in which a |arger negative

(-) value neans a higher attenuation level. 25 In a

direct RF injection nmethod for a comerciall y-used
condenser mcrophone in a frequency range from

0.125MHz to 3.0GHz, RF noise characteristic (a) of

the m crophone nodul e shows a RF noi se | evel

attenuation of -40dB generally at 900MHz (GSM and
ﬁnéisfmmeqj@@l attepyasipamuchismatie’ thap se0dh By eiberdrgiengy ranges. A

3 WD 2004/ 084580 PCT/ KR2 001137
TR ECer RAPCBRUSN FoRCAIONE CHRTIRF ERan D #30abhy test bes @
ohiRghuh ! CAMEREY A40ABIQRerchy aMOWingCall ki RWRF @BSLd40dB to be
a measuring apparatus used in the above test has a

rexpresaeondyt ase-40HB- 40dB, thereby all owi ng al | values

| ower than -40dB t expressed. only. as -40dB.
the ot (fdt et opd e 556 9 & ob ADBSIEA 5ok B Rugtiopgetiod to 2

c%hc?ﬁ%ts& 1910”%%!&81 a'écgprfﬁnﬁ 8 '?l?eeﬁgﬁd mL66@RAD6f ﬁﬁcﬁ%%ﬁ thvention

€ Sseco resent 1 nvention

QweF b RANE Ml Bre €. f15MHE td-ZEEM‘HZz tRF Bol&daaradiEristiai (sg of the
characteristic (b) of the n1crophone nodul e shows

REcraphees atadgleusliidvenan Kiehoige attameionwayd hofi s4Qdke which is the

I f | abl
AP L o B R BN G Th G e oore U O O Ry band

aﬁfép rd 'tl@nﬁ&oﬁ}fb%e Seca ahRd béﬁ%ﬂ@l eRPRUEn L rsﬁ&% 5 1Eshfﬂtt that its

RF nol se I'S I'nproved maxi num 45d
rﬁi? 80138 lmmi)sanﬁpkot/éﬂ td aiaxmﬁum MédBO@Immerecasabdmpalrséttb that of the
el ectret condenser m crophone. This shows that the
copurseialy-Hpes dptisheonderst ml?fgplﬁ%let he pr esent

i nven_t L@Eﬁ shguwgi"t%%[(%ﬂq?% 135%}5%1)1(0 oen%ta.cc%\l/l 1ng to ]ﬁer %I‘FQE%'[ invention

Enmbodi cli'rcui s eac

WHA&GHns BONBe @A TENANERG. having one of various
EM noi se-filtering/ ESD bl ocki ng sections 32 including

two capacitors C31 and C32 and two resistors R31 and

2
%gnb&%%%&ggng to a third enbodi nent of the

FIGs. 5A and 5B are circuits each of which shows a microphone having one
of various EM-noise-filtering/ESD-blocking sections 32 including two capacitors C31
and C32 and two resistors R31 and R32 according to a third embodiment of the
present invention. The EM-noise-filtering/ESD-blocking section 32 according to the
third embodiment forms a shape of a character ‘#> with two capacitors C31 and C32
faced to each other and two resistor R31 and R32 connected respectively between
adjacent two ends of the capacitors C31 and C32. Also, a noise-blocking resistor
R33 for preventing electromagnetic noise from being inputted to the FET is
selectively added between the gate G of the FET 30 and the acoustic module 36.

As shown in FIG. 5A and 5B, a condenser microphone according to the third
embodiment of the present invention comprises an equivalent capacitor Cgcm

connected between the gate G and the source S of the FET 30 performing an
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20 present invention. The
EM noi se-filtering/ ESD bl ocki ng section 32 according

wao oootthges8d hi rd enbodi nent fornms a shape of a cCPEY/E&2@B/001137

“# with two capacitors C31 and C32 faced to each
ot her and two resistor R31 and R32 connected
respectively between adjacent two ends of the
capacitors C31 and C32. Al so, a noise-blocking
resistor R33 for preventing el ectromagnetic noi se
frombeing inputted to the FET is 25 selectively
added between the gate G of the FET 30 and the

acoustic nodule 36. As shown in FIG_5A and 5B, a
coplifogiom firstiophowd  alse ogeinpigses oatt HeMiisedfiltering/BESD-blocking

gg%{%gi %{mggﬁgg&twggﬁ e R0 (GRIPE| F6Re BT 30, in which
?6%5%6%%%%%gg%$?k %@% {365 hfs Thed CaRRlthRE fMBe #icroptondD In the

3//001137 anplification function,
aag GG, sBnpthiglessisior BB ivodomeedied baweengthE8Doustioaiddude 36 and

section 32 connected between_the drajn.D he . )
dorieete & drthe FETFEG: 361s0; Fhev\ﬁ%ppmq—ﬁter&ﬁ/ﬁgﬂrté?ﬁ(mg section 32

capaci t qQr A.r eqnr e ' > .
g R S P FE TR
R332 o Srsf @@%@i@&e@@ behiveeBcdndecapsates td3e 470 gutafleBEormrcked to each
the gate of the FET 30. Also, the

Ehen cind e fiist reststorgRESBud lacwskmigresistori B2 82 coasedediirergectively
to the third enbodi ne for a shape of a character
*ﬁ“mﬁﬁe§ﬁ%wﬂgeﬁ@%ﬁ%@SQbﬂépdgggirst capacitor C31 and a
second Ffe‘?ﬁgﬂﬁé LPFIGSA ahE SBE"%}%thﬁ%;@%Qﬁ%t ®8r VOrRECH diaphragm

other and a Tirst resistor a second resistor
R332 sangl sodieh@dho @sNec i welary tiredappdtanenadsthefvatibide capacitor
capacitors C31 and C32. 10 Referring to FIG 5A and
SBcvs dih suchr espadiieaco fariatipndpdygep valiess wariitiap it dbgreatefC of the

3? gfd nodul e (not shown), so as to vary the
éﬁg ‘tance of the variable capacitor CECM and such

capaci taaqevay RIS al JFHIC §hiMOhdsa0aty & batdedRdab thd@ariable
gate G of the FET 30. The FET 30 includes a JFET
whpaitoh@sca agmiuece commreetied atconiohe ganndlyng a din D connected
5 i BIEF S 25 B ORI TGO £, P AmpE OF a built-in-gain
oo fiLLer Lnal . Ctd '
TS " BIBHETR Uh QIO APCCARN 80 00 0 vy it
anplti fpledgnc@nNand PUVersi Wvaloutpsid Clinpelidite 3Qo hthwe ita fwetigns as an

hi'gh i nput inpedance and a very |ow output i npedance,
dopedeate iransfomest ingehizginpedance of the acoustic module and circuit part.

The output of the FET 30 is outputted to output ports 34a and 34b after
passing the EM-noise-filtering/ESD-blocking section 32. Here, the EM-noise-
filtering/ESD-blocking section 32 functions as a wide band stop filter blocking high-
frequency radio signals or EM noise which enters through the output ports 34a and
34b for connecting the microphone to an external device, while functioning to block
electrostatic discharge which is applied from outside.

In the third embodiment, a filtering operation of the EM-noise-filtering/ESD-
blocking section 32 is performed by the first capacitor C31 and the second capacitor

C32, thereby blocking high-frequency noise or electromagnetic noise which is
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I npedance transfornmer matching i npedance of the
acoustic nodule and circuit part. 2 0 The output of

W0 b@4P&EFSB0 i s outputted to output ports 34a apdI/B&R003/001137

after passing the EMnoise-filtering/ESD bl ocking
section 32. Here, the EMnoise- filtering/ESD bl ocking
section 32 functions as a wide band stop filter

bl ocki ng hi gh- frequency radi o signals or EM noi se

whi ch enters through the output ports 34a and 34b for
connecting the m crophone to an external device, while
functioning to block 25 electrostatic discharge whi ch

plied fron1outsgt In the t
f

ﬂﬂwlttgﬁlf%n Spsics PEREB NG AUPENRGHE) %r}di ?@?d' paapp it resistor
lﬂﬁc%dnt%e %gg)&ldqgﬁg’@hkﬁ gff&%{ﬁg ok?ﬁ'y Eta%cgéglﬁﬁ flﬁnctlog separating

capacitor COI’] capacitor

bho GlebtngagacPbr D3equRNE Bose @badiorCCIDIHRYHo @nnﬂeaﬂ)statlc-
which is 15 WD 2004/ 084580 PCT/ KR2003/ 001137

idigshenge dhldoking boetsindurerantioadie ¢lperastatio Wischoige Srogy heing directly

34b.. t.he f t 1 and t d .

St i S5t o e B 5 S50 spros
SERALRE! C%é Q@Jlfe'drtﬁ}ou%ﬁgﬁ& @t Garks 304l ah 848 ecg QRund, thereby

capacitor al so an el ectrostatic- discharge
hireckiing tha isideoslempedy ervin I’mgmlgh@nﬂged thyo’dt:a&lecztrostatlc discharge.

di scharge from bei n % directly 5 applied to the_ inside
i é‘ihl?"e SR askssliadt %éﬁ%ﬁt‘iﬁ‘f’a‘éﬁ’i ‘ﬁ%?p%% ve a large capacitance,

%b?\%%t}{ por : Isc%g;rﬁa %r%]l %&%ﬁth% %%hagr%s%%) %ﬁ&gc’cg&{a?lld%scﬁlg&e that is,

REEYRBh Dpatitét Gk belerrAtisEf rom bei ng damaged by
the electrostatic discharge. To achieve such a

resul t MeduevhileciorfdGe Bathiettioird G3Btanks3 doanected $€aira§E between the
capaci tance, enqugh to store nt caused the .
el BedlF _3@ &t (dtal il sthis § choitnpipe Teggor for
VBB DR R o o Ao Bled téii‘ﬂ;}“%?)-

connecteg capidihie/ofat fearapdvitor @60 wad itiee seodnd eapmotlor C32 can

the gate G of the FET 30 is a noise- blocqug resi stor
fogrchapgash sehactifiely i e tlOpkig A BORIE aprording fio eppdidpry For example,

tted to t FET 30...The c, e of t rSt
DA Cpi gk Gnmon B a08E R TRR ok I Tobd RareplBh 632 may
Hhangedpsalasd siedd %ﬁfnhlecaggug QorkPRgaCRIFdiI GFt 0 2nF, 3.3nF,
condi tions. For exanple first ca acitor C31 may
He7dFOORndr 1&8H A SniAh2Ang, 8B, ﬂ@nEnﬁBrﬂ?ammlC](IOOF C3Zsoprityis preferred
have a capacjtance selected fromthe g roup consi stin
6hat|eﬁq:h ofythe rﬁﬁt resigipuR3 hang], e second reswtor R32 has a resistance selected
from the group consisting of 100Q2, 220€2, 330Q2, 43002, 620€, 6802, 820Q2 and 1KQ,
and it is preferred that the third resistor R33 has a resistance selected from the group
consisting of 1000, 1KQ, 10KQ, 100KQ, and 1MQ.

In a condenser microphone having a circuit as constructed according to the
third embodiment described above, electromagnetic noise over a wide frequency band
including low frequency and radio frequency can be blocked. Further, a condenser
microphone according to the first embodiment has an improved blocking capability

(resistance) enough to stand against electrostatic discharge of even above 8KV applied

from outside when the microphone is grounded and high pressure of electrostatic
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4. 7nF, 6.8nF, I OnF, |5nF, 22nF, 33nF, 47nF, 68nF and
100nF. Also, it is preferred that each of the first

WO e®io84380 R31 and the second resi stor R32 has BCT/KR2003/001137

resi stance selected 20 fromthe group consisting of
100Q 22052, 33052, 43052, 62052, 68052, 82052 and |
K52, and it is preferred that the third resistor R33
has a resistance selected fromthe group consisting
of 10052, |1K52, 1CK52, 100K52, and 1Mb2. In a
condenser m crophone having a circuit as constructed
according to the third enbodi nent descri bed above,

el ectromagnetic noi se over a wi de frequency band 25
idifeharee isprpbed direcdliydn Eie @RIt PaHS-0 frequency can be

bl ocked. Further, a condenser m crophone according to
the first enbodinent has an i nproved bl ocki ng

GaRRtiildehy4 (resistance) enough to stand agai nst
el ectrostatic discharge of even above 8KV appli ed

f rom oGiGi deiswherrcut eshowinm phomoplng r layie @n alpMl-idigghfiltering

f el t at 04/ 58
nvesro e o S st L rggat o

tﬁ%ogzﬁ&ygfﬁgﬁj}&ﬁngﬁp% Jent 4 FIG 6 is acircuit

amec one having an EMnoise-filtering 5

secti ORefe@ﬂhg Zc@dFII@/ G)Nhystt ¢ g crp@AGitionr & ﬁéﬁtlctad) te4Bat of the
according to a fourth enbodinent of the present
iembedimianis deRerileadrdbage.ttherploe a detaihgskdespiptiqiewill be onntted and the

RSP ECh2BebE R AThe bR Pl DR STRRLRRl R section
Be Qichhgda @ﬁ?erérﬁ%onsftﬁlcju&’{\fr% tﬁl@%ﬁbﬁﬁeﬁﬁ dsdribeRabbw. d
out centering around the EM noise-filtering section

10 32, Thhi ENl-haise- ﬁltdmlig aedivh 8dn&tcowding go the ofouttheembodiment
enbodi nent s descri bed above. The EM noise-filtering
§é1@§11Pilw %ﬁl%@ébﬁcdﬁohg?‘*tloatbﬁ%(’llldoqﬂpﬁ%toérﬁfgdlaﬁér?tthlrd capacitor C43

nPeCJ[ dn ga hel b ttwge%ptﬁg 1a.?n ]&%& ’thea’soﬁ%‘é%’]gf he @%%‘ 4Pr

ca acl ecte parall el

bet VVee'Dn tthe feliral Bm@o@iﬂdant h@ BRHAE Q)p&a@if)ntcﬁethE Ei_lvﬁﬁblsd filtering
the fourth enbodinent, a filtering operation of the

Bh4tioni Beis fpetfoanéd by theSfissttet third @padirpeftt ¢v k44, &kyrelbl?i élocking

fi to third t 41 t bl
i Canentse Sonedturacar G et ias HIUEL o aRF Srough
tﬁwgfi@dp &r{s%%aﬂa sige Tﬁ hOHOR sut:ﬂpg QP RQA tSpaaf8: C43 must

0 achi eve suc result, the third capacitor
G4 3edlizsd by a wide band stop filter havmg a large capacitance efficiently capable of

blocking a wide band signal including low frequency and radio frequency, that is, the
third capacitor C43 must be at least 1nF.

The capacitance of the capacitors C41 to C43 can be changed selectively
from 10pF to 100uF according to conditions. Preferably, the first capacitor C41 is
selected to have a capacitance between 10pF and 20pF according to conditions, the
second capacitor C42 is selected to have a capacitance between 20pF and InF
according to conditions, and the third capacitor C43 is selected to have a capacitance
between 1nF and 100uF according to conditions. More preferably, the third
capacitor C43 has a capacitance selected from the group consisting of 1nF, 1.5nF,

2.2nF, 3.3nF, 4.70F, 6.8nF, 10nF, 15nF, 22nF, 33nF, 47nF, 68nF and 100nF.
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be realized by a wide band stop filter having a | arge
capacitance efficiently capable of blocking a w de

whaovd/osisgnal i ncl udi ng | ow frequency and radi oPCT/KR2003/001137

frequency, that is, the 2 0 third capacitor C43 nust

be at least InF. The capacitance of the capacitors C41

to C43 can be changed selectively froml| QoF to 100F
according to conditions. Preferably, the first

capacitor C41 is selected to have a capacitance

bet ween 10pF and 20pF according to conditions, the

second capacitor C42 is selected to have a capacitance

bet ween 20pF and | nF 25 according to conditions, and

t he thilnd congenset wicrapi®ne hexiageaceieqpit 3 GpagiEugied according to the

apaci t ance tween. | nF and 100F di . ]
EORE BB ont A BPET APty P AERT o AL, P oYide fipavency
, : ; ot
e O i o Lol T

15nF, 22nF, 33nF, 47nF, 68nF and 100nF. 17 WD
2004/ 084580 PCT/ KR2003/001137 1In a condenser
ﬂ%EP%EH@HEShaVing a circuit as constructed according

to the F‘i@%‘ r’/tﬁh ar‘lam %%P&uﬁg QEH Mb\% i EQHN\QS a micrtc))gh%ne having one
gne q n

el ectromagnéti ¢ noi se over a wde frequency

iof &hielisnavLiMet filegiHe Dtk ing e tids eelend by alare kepacitors C41
bl ocked. 5 Enbodinment 5 FIGs. 7A and 7B are circuits _
éa€H3 ahd whe odsistdrdids a;;cwid@rg)tpwofhf@h hmb@di@e@h@f thgforesent invention.

rious EM noise-filtering/ ESD-bl ocki ng sections )
Y36 PR Tyt i GeosLpi (e EDEH1 Y Py Sed Ghethe EM-noise-
rfﬁt%l-iﬁ%/%"sn?ﬁ%cléﬁ% QLR Ys E&m@ctfe%fsérﬁlgqp% B DY thBET 30, and
present invention. FIG 7A shows construction in
WIGE 7B héhomes b St@rstriElonofin t WhickMhroiratstd0 R51 of the EM-noise-

filtering/ ESD- bl ocking section is_connected seriallﬁ
tidtering/E§Pablacling ecting ionngged siglly ( e sygeg Rfghal'ET 30.

construyction in Lch,the resistor .R51 of the ..

vk moi it 8, PRy dan B oBikiy miterate eutingcinde At
$&lbodinheht t & HRE pREUACEnwenlbn t &ngrisds 30 cheihvarkhi Qﬁ}f:)@cﬁ’tor Cecm
FIG 7A a condénser mnicrophone according to the fifth
eniodiadehttweén tthe getee Sennd ithy enticonS ednthei BEE 3h performing an

equi val ent capacitor CE 15 connected between.the
Gawl iEptigy fiKdog o dse, Shg <PRERE St PPerT SFriigSafp the fifth

SRR Pl 1l S optpne i
capagbi 083 CinecRdSE panUcCoddacid OE s6dke Sadhd tAe Uik ® of the FET
30, and comprises a first resistor R51 connected between the drain connection ends of
the second capacitor C42 and the third capacitor C43, so that an EM-noise-
filtering/ESD-blocking section 32 is formed.

Also, referring to FIG. 7B, an EM-noise-filtering/ESD-blocking section 32 is
realized in such a manner that a first capacitor C41, a second capacitor C42, and a
third capacitor C43 are connected in parallel between the source S and the drain D of
the FET 30, and a first resistor R51 is connected between the source connection ends
of the second capacitor C42 and the third capacitor C43.

In the fifth embodiment of the present invention, repeated description of the

construction and the operation identical to those of the embodiments described above
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capaci tor C43 connected in parallel between the source
S and the drain D of the FET 30, and conprises a

wWo 20030845861 st or R51 connected between the drai PCT/KR2003/001137

connection ends of 20 the second capacitor C42 and the
third capacitor C43, so that an EM noi se-
filtering/ ESD bl ocking section 32 is fornmed. Al so,
referring to FIG 7B, an

EM noi se-filtering/ ESD bl ocki ng section 32 is

realized in such a manner that a first capacitor C41,
a second capacitor C42, and a third capacitor C43 are

connected in paral | el between the source S and the
avihibe TEdomiG e Tpliwing, deagiptiontyilk pe foad Put grnigeie frgund the

connect ed, b en t . ti d f th
SBRane Sope N R B 2T Capaci tor or3. 1
the fifg hnenbodhdentltingd/SDMI@KEH stei@NBROBhown in FIG. 7A

repeat ed description of the construction and the _
eperdingdn thdefth cajbotionanh @f ¢hefpreseat évisoidomethe irst to the third

descri bed abo 18 WO 2004/ 084580 PCT/ KR2003/001137 .
MO G Bt e P PR gBEh Fi LEBr R PR pRpise o
lal 2 i riatql

ol OB AR o DASLRUNPbel pos 34s o
BWb nidsBe firdt residtOigR ESPerfdras kiongnisecddconpld Sihowan separating the
FIG 7A according to the fifth enbodj ment of the
pecosdngapheitasnt4Drand tthe third sepacgior Ket3t Aty glso s blocking function

capaci.tors to CA3 perfor a filtering.f L . .
B SR HG ST B ies: wiar wieh s sRUVBER firidg from
Wil |grebRbthe dintiaemiushsi dR1sbriRsIOiirt NBaRBRAUICA3 bypasses
ports 34a and 34b, and the first resistor R51
pRefrostanc disthaoyel woltagdampdiag tlirogel tha otipahpetpdacznid g bttt ground,
second capacitor C42 and the third . it 43 b .
S IaRIBF GO e RIS FISRBr BOBNDFiAG EHect by the Electrostari
l ectrostati ' e t - Whi 9 ' .
SEEEE 70 fnth® PAL 80y By A pirk opibalol PRLHEH BRIOM laee

Chpdetthice, AhS@ah t8tdrdliche@apactd 0F Gdhiflypasses of electrostatic
el’'ectrostatic di scharge voltage applied through the

discharge.pghattis tethirdredp®itor €63 grusubrat leashbirfeby

preventing the insi el ement s 0 I N amaged :
Phe " of dEE aBtaENE: OBTSCHRPGRS Foflalnr oy s enagned Yelcotively
R E)I%F tdeod i E&OE@?%% EHGiSSS. mMeadte Ve IR ARf 8acitor C41 is
capaclitance, enough to store current caused by the
RelgttePebawty & capacttheet beaaweat 1 @pF 4dd A0t havogdng thadndigens, the
the third capacitor C43 nust be at |east | nF. The

seqoadi eapaeitorof42 He selestedi tohaveca 1capaciange dghvesd 20pF and InF

hang y . . . .
Goér %g 5 %LE 1%153/5? Ieu}fd the third capacitor C43 is selected to have a capacitance

between InF and 100uF according to conditions. More preferably, the third
capacitor C43 has a capacitance selected from the group consisting of 1nF, 1.5nF,
2.2nF, 3.3nF, 4.7nF, 6.8nF, 10nF, 150F, 22nF, 33nF, 47nF, 68nF and 100nF. Also,
it is preferred that the first resistor R51 has a resistance selected from the group
consisting of 100, 2209, 3300, 430Q), 620€2, 680, 820Q2 and 1K().

In a condenser microphone having a circuit as constructed according to the
fifth embodiment described above, electromagnetic noise over a wide frequency band

including low frequency and radio frequency can be blocked. Further, a condenser
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froml|l QoF to 100F according to conditions. Preferably,
the first capacitor C41 is selected to have a

W@ apaos4ssmce bet ween 10pF and 20pF accor di ng tBCT/KR2003/001137

conditions, the second capacitor C42 is selected to

have a capacitance between 20pF and | nF 20 accordi ng

to conditions, and the third capacitor C43 is sel ected

to have a capacitance between |InF and 100F according

to conditions. More preferably, the third capacitor

CA3 has a capacitance selected fromthe group

consisting of InF, 1.5nF, 2.2nF, 3.3nF, 4. 7nF 6. 8nF,

| OnF, 15nF, 22nF, 33nF, 47nF, 68nF and 100nF. Al so
.mlcr@hpm::ﬁ@or@ag fiovahe firsk embpdimnent §ps plp impepyed locking capability

resista ces cted fromth

(Gou3e555838 BED AT 5B Risee BESsRSb Ak BV applied
e dubside %@ﬁ‘ QRS SNictHpRERPRO[BuARM A Bighl piettute @S electrostatic
constructed according to the fifth enbodi nent

dbxbmgbadthe@due@b@oﬁhmwﬁgM&mﬂs noi se over a w de
frequency band udi n en r adi
f r equenB kM- B%‘S‘bﬂf gec o8 £ % éﬁ %’% 1y g@nﬂ% agcordigg {(yhe fifth

fe%%/l r;h? 1 rpg&‘g{r f&%ﬁ/ g@%%lﬁ%p ﬂr;@ot&rggﬁabOtﬁﬁﬂ%gmﬁﬂm Qo C43

GRPPRS b titeribf Efﬁlh(ﬁioﬁf‘tﬂ&“)ku@mg@-ﬁr&]ﬁer&lyaﬁiﬂse&ga&lmtomagnetlc noise
el ectrostatic discharge of even above 8KV appli ed

fwldeh duinpiutied Witoen ovﬂseierﬂamueb Hemeuipyt gpsuAdeandidbhpeghthe first
ressukglof el ectr,ost schar

dreiag Periomms %G?C&H’ 1%ﬁp§%1orsselpﬁ%$1ﬂg§he ge%onc? Capacitor C42 and
Byt ﬂﬁ%ﬁ@aé)fa!t:llgtre(?ﬁ‘g ’?ﬁﬁ&h&fé s3¢h Shewlt, ithe Hlifd cafBeitor C43 must be

accor fi embodi nent of the présent
[ 1lalleﬁﬂ ibgrg wideebdridr sbp tfidtet havihd b rlakge appaxiithnceseffiéientlp capable of
perforns a filtering function bl ocking

rhlgq#nfgr wutqudrﬁégr@b inspudgieclort BergRet ard FHs Beauspps ihat i, the
-@%A %ﬁ LLsd- 44 2 Lwt Eﬁkgglt%rough the output ports 34a

and t A rési stor R51 perfornms a

deCOUp'TlﬁgciﬁdB@ztdc@rbeﬁféal‘:é}iablrtlﬁs the1, sesonend APBCchObe changed
C42 and 10 the third capacitor C43. To ‘achi eve such a

rsekuﬂwelytﬂn@nt hopH te aldipFt acco@ime rtoseondétionsealBroferibly the first

gfagq?c&%gﬂgﬂ ys égﬁ%l te vlgaa\éc}agg%‘?aﬁlﬁeagggﬁ Ca‘fﬁ%é&@ gg%!accordmg to
{(ﬂghfﬁ?ﬁ] ?laé Qé@oflﬁ %%é%ﬁ%ig@@gs Ladi Lrpgrens a.cﬂaﬁ@%‘%ét%en 20pF

capaci t'or nmust e at east nF

Cap alGiFt @d&@ﬁln@é td bendiapachhdtise thdlcap@dthr G4isChdectanto have a
be changed 15 selectively from 10pF to 100F accordln%
tegpacianse basween ppiepad 40PNE agqeedipg jtg conditions. More preferably, the

third capacitor C43 is selected to have a capacitance selected from the group
consisting of 1nF, 1.5nF, 2.2nF, 3.3nF, 4.70F, 6.8nF, 10nF, 15nF, 22nF, 33nF, 47nF,
68nF and 100nF. Also, it is preferred that the first resistor R51 has a resistance
selected from the group consisting of 100Q, 2200, 3300, 4300, 62002, 630£2, 820€2
and 1KQ.

In a condenser microphone having the circuit described above according to
the fifth embodiment described above, electromagnetic noise over a wide frequency

band including low frequency and radio frequency can be blocked.
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capacitor C41 is selected to have a capacitance
bet ween 1QpF and 20pF according to conditions, the

w@emanghiseapaci tor C42 is selected to have a capEa/KRanmsm01137

bet ween 20pF and | nF according to conditions, and the
third capacitor C43 is selected to have a capacitance
bet ween | nF and 100F according to conditions. Mre
preferably, the 20 third capacitor C43 is selected to
have a capacitance selected fromthe group consisting
of InF, 1.5nF, 2.2nF, 3.3nF, 4.7nF, 6.8nF, | OnF, 15nF
22nF, 33nF, 47nF, 68nF and 100nF. Also, it is
preferred that the first resistor R51 has a resistance
Junbedigent pom t he group consisting of 10052, 22052
ggggénsl\é?a%whﬂg 2@1? %’rst@ﬁ %%Zﬁft@%lﬂggdlmr@fgg Idg:scggbé%d agg\fé Shnbe applied
abavarisseer éifdﬂlﬁs teer rehfd®idg Iﬁdlib enbatinn® fileqaes g aheé éf 1.8GHz or
above, el ectromagnetic noise over a w de frequen
boord inclodingianaeNt@andraen ewbgle S&AEITEEag OR ﬁ@&?g@n@M’l)cIZQHO) That
he bl.ocked. 20 \WD 2004/ 084 PCT/ KR2003/ Q0 Sg o
o0 5B A6 CHD 1 1 SHeab 5 PP Ot Gz of more has
e[H@Qa% %ﬁu&%ﬁcar 'ﬂpeegrc%pc%&rﬁo@@ ab&veABP kén‘?(g/mé Roi8e corresponding
vari circult renmovi ng noi se caused In a

ftb W@yn@amildaff ODOBIEHzarr 1.8 GHE canidritk Udlyngdlﬁferent feature in that
next - generati on nobil e comrunj cati on system (I Mr2000).
maacnsra gl a@dd?i% é@h perf%mnrgearéfx}tieﬁgg Ancioncae dealized by Hapacitors

o e Cc%)ia%‘ ngg Tﬁ’\’eeel& {1 1@@%}3 | dcagg(gl\t/oerggﬁvmg a capacitance

r%f@é@lﬂ%Fr&ﬁH g @(()ﬁalz‘f) Ei@ﬁ]@&%@écﬁgmag&tfc%lsfe rEGUency doand of
OOMHz and has only a different feature in

t hat d?@pmamptas 1ﬁ21a amt G2 applyingethcoEM-ngisexfittelingESReplocking
function are realized by capacitors haV|n

CAPH Tandes BeteEAcipEaheneIisHRor #hih a\ﬂgp 74 to a cireuit for
t}%l\ﬁ{)[)lgg %@B??'S‘tﬁ-’ff@ m31% ﬁ%tf‘%?tﬁg glltgﬁgua%g%%ﬁ @in C42, and C43

ectromagneti c nbise o

esapRf@mihda &ileASE figlctiap phybdglédngl to have a capac1tance between 1pF
EM noi se-filtering/ ESD bl ocking section 32 usin
tdmdd@on}apa@ldmg do apalivers. r &of examplasthe Kissireaparitor %41 7nselected

IR AT IR T R

0] kel TRl g0 cacyhpiantac o
timFerbelidingan sondoibnse xadpleecrablyed. 6pH, she thaydaapaator C4B u? selected
Stg lhg\(/:et e? gapacitance between 1nF and 100uF according to conditions, and preferably
a capacitance selected from the group consisting of 1nF, 1.5nF, 2.2nF, 3.3nF, 4.7nF,
6.8nF, 10nF, 15nF, 22nF, 33nF, 47nF, 68nF and 100nF, and it is preferred that the
first resistor R51 has a resistance selected from the group consisting of 100€2, 2204,
3300, 430Q, 6200, 680€, 820Q2 and 1KQ.

In the example described above, the capacitors C41, C42, and C43 and the
resistor R51 form a wide band stop filter, while functioning to improve resistance to
electrostatic discharge. High pressure of electrostatic discharge applied through the
output ports from outside is discharged to ground port 34b through the third capacitor

C43 having the largest capacitance, and the first resistor R51 prevents the electrostatic
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to have a capacitance between 1pF and 5pF according to
conditions, and preferably 4.7pF, the second

W@ 2apaos48r CA42 is selected to have a capacit ane€I/KR2003/001137

bet ween 5pF and | nF according to conditions, and
preferably 5.6pF, the third capacitor C43 is sel ected

to have a capacitance between | nF and 100F accordi ng

to conditions, and preferably 20 a capacitance

selected fromthe group consisting of InF, 1.5nF

2.2nF, 3.3nF, 4.7nF, 6.8nF, I OnF, |5nF, 22nF, 33nF

47nF, 68nF and 100nF, and it is preferred that the

first resistor R51 has a resistance se|lected fromthe
ghissharee Siosi being gprited Hdgsthy topthggpide %@9@86%3@52 Togspisye such a

680 052 1 th

R R Bt T2 b SRRl Ot PO v
Radsel ¥y hi¥ndseQandosdi@froklatit @lschabé, | tBatf idNGE KAR] Bepatigor C43
I mprove reS|stance to electrostatic discharge. High

phess beipteleat 18F.ectrostatic di scharge appl i ed through
the output ports fromoutside is, dischar ed t

port 34 atdengensht FREOPINEVHSA P! 3o H}NF% % B2 to the

SR TSREL 06, A o R e
P@ﬁ&%@&&f&@&é&?f andi 1880 dfichdyoanbied RduekP| iFRether, a condenser

directly to the inside circuit section. To achi eve
suictophong esarding tchiaetpnesent inspriivinthos ag4gipmist rhsistaneg enough to

e gt el %gtifgeg%o v Pk Hinyiet RS ool when
the 1@0@1%1&_3183%5 fRled %ﬁes%eaéf d16aRSstakie Fd1sc'1_’1a1lg@ i applied

conaenser m cropnone aVI a clrcuit as constructed

atieoil gionfe batptihgortsexanpl e descrlbed above,
el ectromagneti ¢ noi se over a wde frequency band
| ncl udilm @ua;lbw ¥t crehodymerridan sleriicr Srlé%ﬁh éﬁctge Exprophone mputted

EE D B e PRSI MRR A EL RIS 35 EOLAARG 168 noise

rove SIS

eaﬂ@ yg Haﬁs‘?mtt& and seanl ﬂ%&es@'cﬁ@ﬁﬁ @§E&ﬁd>lﬁledtbﬁﬁ1|ﬁalr mﬁmgh the output
even above 8KV applied from outside when 10 the

moﬁsdﬁman@3ﬂbvgﬁnmndfdmanﬁdhyghwpbéaadﬁEmmﬁhmlﬂodﬂngsmmdsof
electrostatl dji scharg d|r ctl.

dedip uﬁre%lsmys Baich “Sudhih BF XURC B 4 ;%q‘i’gg$ Tyethe first
Sclﬁg%ﬁljm gé]l" tgg sggoﬁa I%p&%;}gr E]ﬂl‘ﬂlé E‘Lgrdpéé;ﬁ%{g)g S@Sl%agnc?gﬁe %5§ ereswtm

lpsy. noi se, and IS transn1tted to a sound process
circuit of a nobile termnal through the out put
INDUSTRIAL APPLICABILITY

As can be seen from the foregoing, the condenser microphone according to
the present invention has advantages of widening range capable of removing
electromagnetic noise, obtaining an excellent filtering effect of electromagnetic noise
with a circuit only including capacitors and resistors in a wide frequency band
including low frequency and radio frequency, and largely improving blocking
capability (resistance) to electrostatic discharge applied from outside.

While this invention has been described in connection with what is presently

considered to be the most practical and preferred embodiment, it is to be understood
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15 ports 34a and 34b with noise renoved by a w de band
stop filter blocking signals of radio frequency band,
WO pooatos4s5B0 t he wi de band stop filter is reali zePCDKR2618/001137
first capacitor C41, the second capacitor C42, the
third capacitor 43, and the first resistor- R51. 20
| NDUSTRI AL APPLI CABI LI TY As can be seen fromthe
foregoi ng, the condenser m crophone according to the
present invention has advantages of w dening range
capabl e of renoving electromagnetic noise, obtaining
an excellent filtering effect of el ectronmagnetic noise
wWth a circuit only includinghcapacitors and resistors
£

ithatahspingentionds neilipiteshiedhe distlasad rmbaglineib ang deg @apgngs, but, on

d radio fr , d_| i £ ' i s
eyt (F B e 3 o MuRE Fr PG rd (REARE within e
apRltia8d sddpe B iél pipeded\Whiidg. thi s invention has been
described in connection wth what is presently

considered to be the nost practical and preferred
enbodi nent, it is to be understood 22 WO 2004/084580
PCT/ KR2003/ 001137 that the invention is not limted
to the disclosed enbodi rent and the draw ngs, but, on
the contrary, it is intended to cover various
nodi fi cations and variations within the spirit and
scope of the appended clainms. 5 23 WO 2004/ 084580
PCT/ KR2003/ 001137 WHAT IS CLAIMED: 1. A condenser

m cr ophone enploying a wi de band stop filter for

w deband signals of |ow frequency and radio
frequency, the condenser m crophone having inproved
resistance to electrostatic discharge applied from
outsi de and preventing 5 radi o frequency interference
to decrease noi se, the condenser m crophone
conprising: an acoustic nodule 36 for converting
sound pressure into variation of an electric signal;
an anplification nmeans for anplifying the electric
signal inputted fromthe
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acoustic nodule 36; and 10 an
EM noi se-filtering/ ESD bl ocki ng section 32 for

whlbmaks4sgo a Wi deband signal having | ow frequePCHKR2@®3/001137

radi o frequency outputted fromthe anplification

means, bl ocking introduced el ectromagnetic waves,

radi o wave noi se, and electrostatic discharge, the

EM noi se-filtering/ ESD bl ocki ng section including one

or conbination of a resistor and a capacitor di sposed

bet ween an input port of the 15 anplification neans

and the acoustic nodul e 36 and/ or between an out put

port of the anplification neans and a ground, the

rWHiAéEIﬁCMMEBwapaCi tor being connected in

parallel ,or i.n seri.es tq each other,..2. :

m cr opﬁoﬁecogge@ﬁﬁwapﬁl%ecﬁ%q?xlﬁg & lg%gl n % %E‘%ﬁ{é% T wideband
i t ) HQlelt3Y ehed c6RRAGIT @NGEEphone havin

% \%Ee%fo%gﬁq%% 130%{3%?1?% regg?g?ance bet ween | %Q . ;

amgrol&B2esistarpent ¢luatogiatie alischafge vipiptibd deom lpmtside and preventing

sel ectively adjusted according t fr uenciy band. 3. ..

Aadip Heawaey IHPEFIePISIA SeESasEINQTREE® CANGIISF Y EOR%H%? ggmprising:

the EM noi se-. 25 fiLter] . ' i o

compr i SheSGisdBolls LA URuR; JETBraRRE R, istion of an

QuiRitsipprt of the anplification neans and signal

out put port 34a; and a capacitor Cl1 connected between

one endnampificatiesnstey foRBMMfing th plgctrizsigapl inputted from the

2004/,084SSP PCT/ KR2003/ 001137 GN\D. 4. A condenser

RERYSHp AT 0 i med in claim 3, wherein: the

capaci torpfilloiha i i Bat dii® a wideband

o oup CorEy LRGSR SEGE ST L UANR

4ighaFhatn@ndw fréquEncyl smfrad2? fifequdBn Rutplitel, fr@8 ke amgplification

I OOnF;, and the resistor Rl 1 has a resistance )

gedaast ddodkingm Hedyedu FlecbRsRERStisg Ve et s noise, and

3300 4300 .6200Q,, 6 2.. 8 : ; : .
SO el o e oty A SO STyt Sy jngiuding one o
tRELEMBRI o¥es rédidtbiehhd @/ Epkiblrodikpdisd IREYdedNaB2nput port of the
conpri ses:

amplification means and the acoustic module 36 and/or between an output port of the

amplification means and a ground, the resistor and the capacitor being connected in

parallel or in series to each other.

2. A condenser microphone as claimed in claim 1, wherein the capacitor and
the resistor have a capacitance between 1pF and 100uF and a resistance between 1002
and 1GQ, respectively, each of which can be selectively adjusted according to

frequency band.

3. A condenser microphone as claimed in claim 1, wherein the EM-noise-
filtering/ESD-blocking section 32 comprises:

a resistor R11 connected serially between output port of the amplification
means and signal output port 34a; and

a capacitor C11 connected between one end of the resistor R11 and ground
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a first capacitor C21 connected in parallel between
output port of the anplification neans and ground

w@oool/08458¢ unction as a filter; a second capaciPOYK&2®3/001137

connected parallel to the first capacitor C1 to 15
performan EM noi se-filtering and ESD- bl ocki ng
function; and a first resistor R21 connected serially
to between an output port of the first capacitor C21
and an out put port of the second capacitor C22 to
perform a decoupling function, so that the

EM noi se-filtering/ ESD bl ocki ng secti on has a shape of
a character “17'. 20 6. A condenser m crophone as
&NPned in claim5, wherein: the first capacitor C21
has a capacitance of | QpF or 33pF; the second
capacitor C22 has a capacitance selected fromthe

group 4C@NYh&ddsednRioghbhe adelditfed if cBf 3, ¥haim: 4. 7nF,
6. 8nF, | OnF, 15nF, 22nF, 33nF, 47nF, 25 68nF and

100nF; tlenchpabieorf Ctlshay esiapiafiand2delévas] fomethiesgranie eonsisting of

sel ected fromthe _grou Qnsi st i 0 052, 2 ,

3565 5ah308ar. 63051 TBBOSIN £ AR IRt TREp SIPE Qs 68F and
%98&5%%&580 PCT/ KR2003/ 001137 7. A condenser

m crdphone as clainmed in claim1, wherein the EM noi se

filterinakhESor R0tk Bgeshsice @pledad GRIDhepeSuUp orfsistiag of 1000,
capaci tor C21 connected in parallel between output

B2PL, BIOQHE0QanMNR.FG80% B2 apdAkand ground port to
function as a filter; 5 a second capacitor C22

connected parallel to the first capacitor C21 to

per form an. EM.pQI %&f%h&?é’ hNGlafHOCTd @Rim anQviRrdih 8¢ EM-noise-
resi stor R21 connected serially to between a ground
fidtetingANDDeblotliag sdctips 82 cappaasdsor C21 and a ground port

GN\D of the second capacitor C22 to performa

decoupki ﬁgst fG3Realiop -2 s gonppstedt He paralle]l between output port of the

oD o i b By o 86 o SRR ERG, 020 8, =P
M cr ophoRGo@s capRIBEENcHImLIY pHardMRErt6i e first capacitor C21 to
perform an EM-noise-filtering and ESD-blocking function; and

a first resistor R21 connected serially to between an output port of the first
capacitor C21 and an output port of the second capacitor C22 to perform a decoupling
function, so that the EM-noise-filtering/ESD-blocking section has a shape of a

character ‘IT".

6. A condenser microphone as claimed in claim 5, wherein:

the first capacitor C21 has a capacitance of 10pF or 33pF;

the second capacitor C22 has a capacitance selected from the group
consisting of 1nF, 1.5nF, 2.2nF, 3.3nF, 4.70F, 6.8nF, 10nF, 15nF, 22nF, 33nF, 47nF,
68nF and 100nF; and

the first resistor R21 has a resistance selected from the group consisting of

10092, 2200, 3300, 4300, 62022, 680L2, 820Q2 and 1KC.
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the first capacitor C21 has a capacitance of | OpF or
33pF; the second capacitor C22 has a capacitance

w@ed0e084580 from t he group 15 consisting of | nFPCI/KRAM3/001137

2.2nF, 3.3nF, 4.7nF, 6.8nF, I OnF, |5nF, 22nF, 33nF,
47nF, 68nF and 1 OOnF; and the first resistor R21 has
a resistance selected fromthe group consisting of
10052, 22052, 33052, 430Q 62052, 68052, 82052 and
1K52. -)0 9. A condenser m crophone as clained in
claim5 or claim7, further conprising a

noi se- bl ocki ng resi stor R22 between the acoustic

nodul e 36 and i nput . port of the anplification neans

S0 as t0 bIBBfensploBEGTOPRNIA | GAIMGH B dgimnd pwheigin the EM-noise-
I pput t 2.5,10. A.c nser._m crophone as clainmed in
cﬁlg?riﬁgggs])v\%éorcg I steﬁéongicgj(goégprgle%ncki ng resistor has a

resi st angpsts ehReied A1 0fdrhbeed riﬁU%SI@é]Sb&%é}g ofput port of the
10052, 1K52, "10KS2, 100M and 1 Mb2. 26 WD

2004138468 eRGTArKRZ008Y @01 tbIunctibh.as A fdendenser

m cr ophone as cl ai.ned léé] claim1, erei

t .
EM noi sS40t APAREITESE? 5PBRIHIgPYa ?li@n%@?lg%nﬁpﬁg@gzw to
%Jr%&at AN BiReaiifh GRRAGH! fly 31 and €32 connect ed

ara etween “output’ port of the anplification

means anflrsg k€xivnst RDY tonndttdd Serdalllyi toHet et Ag®REORPrt GND of the
resistor, R81 and R32 connected respectively between
aldfjshemacitardsl otd 2 gRundpod 4pEPi afdhe send sappctgnC23 ¢ perform a

ta eghlégglgleg ofgl’l\l/élpog’l;,] g?e g%llf lg%,e%lg?rg)ﬁ%@g%g%—%ﬂ%cﬁﬁg slegtrilonhﬁ‘éc’s a shape
CARAGRler GRdemerflorms a filtering function, the

second capacitor C32 faced to the first capacitor C31
perfornms an EMnoise-filtering and el ectrostatic- 10

di schar ge- bl ocki ng .functi on, and the resistors R31 and

R32 per¥ o sRNIENS$E BBEIBPRMG 25 lanped Brelaipy’ apherein:

el ectr L G- di s - b I: fgqpllxbt'on. 12. A
conde_ng%% aﬁtg?%ﬁﬁgﬂgigga% C%%#é%g?en c g:FrﬂrfJ?f?Ig’vmer ein:
the firs¢ %aparidapPiciteBlCIMThad £anpatitaabsscictdd @M Qhe group
33pF; 15 the second capacitor C32 has a capacitance
swhsistiegof Frdm 1t o, gr2otip3.3nF, 4.7nF, 6.8nF, 10nF, 15nF, 22nF, 33nF, 47nF,
68nF and 100nk; and

the first resistor R21 has a resistance selected from the group consisting of

100€2, 22002, 330€2, 43002, 62012, 680€2, 820Q2 and 1KQ.

9. A condenser microphone as claimed in claim 5 or claim 7, further
comprising a noise-blocking resistor R22 between the acoustic module 36 and input
port of the amplification means so as to block electromagnetic noise from being

inputted.

10. A condenser microphone as claimed in claim 9, wherein the noise-
blocking resistor has a resistance selected from the group consisting of 100Q, 1KQ,

10K€, 100KQ, and 1MQ.
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consi sting of 1nF, 1.5nF, 2.2nF, 3.3nF, 4.7nF, 6.8nF,
| OnF, 15nF, 22nF, 33nF, 47nF, 68nF and | OOnF; and

we@ 2o/ 086584 he first and second resistors R31 anPCRERR200a901137

a resistance selected fromthe group consisting of
10052, 22052, 33052, 430, 62052, 68052, 82052 and
1K52. 20 13. A condenser m crophone as clained in
claim 11, further conprising a noise-blocking

resi stor R33 between the acoustic nodul e 36 and i nput
port of the anplification nmeans so as to bl ock

el ectromagnetic noise frombeing inputted. 25 14. A

condenser m crophone as_clainmed in claim 13, wherein i
the noildes BYRSERTE GUIFPhRGS RAGE daimedi whergiethe EM-noise-

; i.st.ing of 10052, 1 K52, 1
@%gﬁ&%&@gﬁ%ﬁge%{o% SIS 20047 084580
PCT/ KR20£3t @8d b3secordd capck@Nd8Nssd TB2CERPBEBE iR Parallel between
claimed in claim1, wherein the EMnoise filtering

swiEut oart 98 theormplifiveommeinsand gapmdinoot, a@41, a second
capacito 2, and a, thir apacitar C43 connected. i

paral | & ﬁﬁf?lﬂd Ea¥ho ﬁeélslf%g[%@eg?ﬁ Eﬁ%’gu‘iﬁ)&nﬁ‘ﬁ? resRectivly between
QudfRbtt cRAS bf Bk thBaftRbis’ ¢ HALddAMITRE Ut tHEEMPhise-filtering/ESD-
condenser m crophone as clainmed 1n clalm15, V\%er el n:
thhecking stticajpea thape Pld clmeatdré#’s elhesdtin,vel y adj usted so

as to havg a capaci tance between | OpF and 20pF; 10
the sed¥nidrstsgpasitardy3 igeplogms apidterng Smction) the segond cangcitor C32

h C ' b 20pk d 1 nF; .
T8RS S BP S SR B R OB GOy e

AHcH Sz B SeRirS fnRti Ha ViRd &heE 8RR ATE and @¢|3\L~E§négfdo¥mﬁ R 8% upling
|

100F. 15 17. A condenser m crophone as cl ai
dhuzition 28¢ ankkecepsiatid-disthaszeRNbcking function.

noi se-filtering/ ESD bl ocki ng section 32, a resistor
R51 is further connected serially between a signal

out put 'end Spng SERAAnE ARASh I in Etin 3] BBl
condensierfili @pafhe s 1a8s 6 apdtRendebf10gF B 13pF; wher ei n:

the second capacitor C32 has a capacitance selected from the group
consisting of 1nF, 1.5nF, 2.2nF, 3.3nF, 4.7nF, 6.8nF, 10nF, 150F, 22nF, 33nF, 47nF,
68nF and 100nF; and

each of the first and second resistors R31 and R32 has a resistance selected

from the group consisting of 1000, 22002, 330Q, 4300, 620Q, 680, 820 and 1KQ.

13. A condenser microphone as claimed in claim 11, further comprising a
noise-blocking resistor R33 between the acoustic module 36 and input port of the

amplification means so as to block electromagnetic noise from being inputted.

14. A condenser microphone as claimed in claim 13, wherein the noise-
blocking resistor R33 has a resistance selected from the group consisting of 100€,

1KQ, 10KQ, 100KQ, and 1MQ.
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the first capacitor C41 is selectively adjusted so as
to have a capacitance between | OpF and 20pF; the

W@ ewafghse@paci tor C42 is selectively adjusted BOI/ER2003/001137

have a capacitance between 20pF and I nF; 25 the third
capacitor C43 has a capacitance selected fromthe
group consisting of InF, 1.5nF 2.2nF, 3.3nF, 4.7nF
6. 8nF, | OnF, 15nF, 22nF, 33nF, 47nF, 68nF and | OOnF;
and the resistor R51 has a resistance sel ected from

t he group consisting of 100f , 28 WD 2004/084580

PCT/ KR2003/ 001137 2200, 3300, 4300, 6200, 6800, 82052
and 1KO. 19. A condenser m crophone as clained in
claim15, wherein, in the EM noise-filtering section

22 2 PR b R EERRSR ap B e

bet ween "a roun . .
affltbridg Feitd 32 RANRhisdshe fidl daflaGRP XU 1L A seCORt caficitdt C42, and a
condenser mi crophone as clained in claim19, wherein:

tthied fcapasitor 893 conoectdiin paralicd| veith ieve ythad peisteenl gsaumdsport and
to have a_.capacitance between | OpF and 20pF; 10 the
SOéI&I%aO%&ﬁﬁ’&in 48O WSt ect j vel y adj usted so as to

have a capacitance between 20pF and InF; the third
capacitor C43 has a capacitance selected fromthe

group deénaicehi¢iger @fcrdphone s 8Rimeddn 2B 13, Ykeid. 7nF,
6.8nF, | OpF, 15nF, 22nF, 33nF, 47nF, 68nF and | QOnF,; _
and 15 thBrst egragiter CRsaantgsseleciiesly adiapied se eb trchavd af qapagitance

t r onsisting of 1000, 220Q 33052, 4300,
é’ggﬁ%nqégggng%ﬁ) and IM 21. A condenser m crophone

as cl aigr@deddhdClMabtdr 042 ZoanVBE! RidtivdlPCadiGRRAGHT & d 1?nave a
a tenperature conpensating capacitor of a capacitor o
feepvitdinee| betwedn20pP@nd dnEfamdt . 22. A condenser

m cr ophon ,.as clained in claim1, wherein, the .
anpl i f R 8 GpPAsHALCiE cainlee sstectimely adivsterd ep agiielipviers capacitance

Butviden 1 AF 4R Roffiser ophone and a

17. A condenser microphone as claimed in claim 15, wherein, in the EM-
noise-filtering/ESD-blocking section 32, a resistor R51 is further connected serially
between a signal output end of the second capacitor C42 and a signal output end of the

third capacitor C43.

18. A condenser microphone as claimed in claim 17, wherein:

the first capacitor C41 is selectively adjusted so as to have a capacitance

between 10pF and 20pF;

the second capacitor C42 is selectively adjusted so as to have a capacitance

between 20pF and 1nF;

the third capacitor C43 has a capacitance selected from the group consisting
of 1nF, 1.5nF, 2.2nF, 3.3nF, 4.7nF, 6.8nF, 10nF, 15nF, 22nF, 33nF, 47nF, 68nF and
100nF; and

the resistor R51 has a resistance selected from the group consisting of 100L,
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field-effect transistor. 25 29

WO 2004/084580 PCT/KR2003/001137

2200, 3300, 4300, 6200, 6800, 820Q2 and 1KQ.

19. A condenser microphone as claimed in claim 15, wherein, in the EM-
noise-filtering section 32, a resistor R51 is further connected serially between a

ground end of the second capacitor C42 and a ground end of the third capacitor C43.

20. A condenser microphone as claimed in claim 19, wherein:

the first capacitor C41 is selectively adjusted so as to have a capacitance
between 10pF and 20pF;

the second capacitor C42 is selectively adjusted so as to have a capacitance
between 20pF and 1nF;

the third capacitor C43 has a capacitance selected from the group consisting
of InF, 1.5nF, 2.2nF, 3.3nF, 4.7nF, 6.8nF, 10nF, 15nF, 22nF, 33nF, 47nF, 68nF and
100nF; and

the resistor R51 has a resistance selected from the group consisting of 100€),

2200, 33092, 43002, 6200, 6800, 820Q2 and 1KQ.

21. A condenser microphone as claimed in claim 1 or 2, wherein, the
capacitor is a temperature compensating capacitor or a capacitor of high dielectric

constant.
22. A condenser microphone as claimed in claim 1, wherein, the

amplification means is one of an amplifier used in a built-in-gain microphone and a

field-effect transistor.
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